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ABSTRACT  

The Wilson equation is chosen as typical of the new correlations 

for activity coefficients gaining wide distribution for use in the 

correlation and prediction of vapor-liquid equilibria today. Vapor- 

liquid equilibrium data for 247 binary systems have been regressed 
 

against each of ten (10) objective functions and values of the Wilson 

energy parameters obtained. For the typical binary system, a wide 

variation of the Wilson energy parameters are observed when different 

objective functions are used with the given set of binary data. These 

are each examined with respect to their capability to correlate 

multicomponent vapor-liquid equilibrium data for seventy-three (73) 

systems. In general the best results are obtained from the objective 

function that minimizes the relative error between the calculated and 

experimentally derived values of the binary activity coefficients. 

The number of parameter sets for the Wilson equation that can be 

obtained from a given set of binary vapor-liquid equilibrium data is 

also examined. It is proven mathematically that only one set of Wilson 

energy parameter values exist for the case of positive deviations from 

Raoult's Law; however, as many as three parameter sets can be derived 

from experimental data for the case of negative deviations from ideal 

behavior. The criteria with which to determine the number of such sets 

is developed. Best correlation of both binary and multicomponent 

vapor-liquid equilibrium data appear to result from the set of Wilson 

energy parameters that are smallest in absolute value. 
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I. INTRODUCTORY REMARKS 

Liquid phase non-idealities in the region of the commercially 

interesting concentrations are such that the composition and temperature 

dependence of the liquid phase activity coefficient is generally 

estimated with the aid of semi-empirical solution models. Since the 

early researches of Margules and Van Laar many such empirical models 

have been proposed (Black, 1959; Carlson, 1942; Wohl, 1946). The 

parameters in these models must then be evaluated in some manner from 

vapor-liquid equilibrium data. 

During the last decade, several interesting correlations for the 

activity coefficient have been developed from entropic arguments (Bruin, 

1970). These can be generalized from binary to multicomponent form 

without the introduction of any additional parameters. These equations 

can be used to predict multicomponent vapor-liquid equilibria at 

moderate pressures over the entire composition range with parameters 

evaluated from binary data only. 

Wilson Equation Typical of  the New Correlations  

Three of the new correlations (Wilson, NRTL, LEMF) are based 

upon introducing some definition of local mole fractions (Cukor, 1969) 

into an existing liquid solution theory. In each case, the local mole 



fraction is defined as the bulk mole fraction weighted by a Boltzmann 

distribution. The energy parameters in the distribution are suggested 

as being proportional to the interaction energies of the species 

present. Introducing local volume fractions into the Flory-Huggins 

(Flory, 1942; Huggins, 1942) equations, Wilson (1964) developed an 

equation with excellent capabilities in modeling the behavior of 

miscible systems (Holmes, 1970; Hudson, 1969; Neretnieks, 1969; 0rye, 

1965; Wiehe, 1971). Extending modeling capabilities to immiscible 

systems, Renon and Prausnitz (1968, 1969) in their nonrandom, two-

liquid (NRTL) equation, have modified the definition of local mole 

fraction to include a multiplicative factor in the Boltzmann distribu-

tion to reflect the nonrandomness of mixing in the liquid phase. The 

authors suggest that this nonrandomness factor is proportional to the 

inverse of the coordination number in the cell theory of liquids. 

They suggest values in the range of 0.2 to 0.47. Marina and Tassios 

(1971), in their local effective mole fraction (LEMF) equation, 

further modified the local volume fraction concept by setting the Renon 

and Prausnitz nonrandomness factor equal to -1.0 for all systems. 

The Wilson equation has been chosen as representative of these 

equations and is used in this study. For completely miscible systems, 

the Wilson equation provides results that are normally comparable to 

the other equations. It does have the advantage of reducing one degree 

of complexity, except, as will be developed later, for systems with 

negative deviations from ideality (Tassios, 1977). Wilson parameter 

values obtained by regression against binary data are independent of the initial 



guesses that must be supplied to the regression routine. The binary 

form of the Wilson equation is: 

-'and 

where 

for i and j each set equal to 1 and 2. 

The only parameters that appear in the Wilson equation are the 

/112  and They appear non-linearly in the equation and are 

further defined as exponentials of the binary two-body interaction 

parameters, ( )Ld) and ( 1.2x), The Wilson equation 

accounts for interactions between unlike species as two-at-a-time 

interactions only. No three body or higher interactions are considered. 

For this reason, the equation can be generalized to multicomponent 

form without the inclusion of any multicomponent parameters. The 

multicomponent form of the equation is: 



Purpose of the Current Study  

What has been lacking in the previous investigations of the Wilson 

equation is a systematic study of the minimization functions through 

which the Wilson energy parameters are extracted from the binary vapor-

liquid equilibrium data. The purpose of this thesis is to examine the 

manner in which the choice of the minimization function affects the 

values of the Wilson energy parameters so obtained and to evaluate in a 

systematic, albeit empirical, fashion the way these, in turn, affect 

the accuracy with which multicomponent equilibria are predicted. 

During the course of this study it will become necessary to also 

investigate the uniqueness of the set of parameter values derived from 

experimental binary vapor-liquid equilibrium data. The circumstances 

under which this uniqueness may be doubted will be defined, and the 

number of multiple sets of Wilson energy parameter values that can be 

obtained from a single set of binary VLE data will be ascertained. 

Finally, the impact of these multiple parameter sets upon the accuracy of 

the predicted multicomponent data will be assessed. 

Correlation of Binary Data and Prediction 

of Ternary Data -- Confusion on Approach  

For systems with positive deviations from Raoult's Law, where 

regression of all the binary data yields one set of parameters and use of 

one datum point yields, in general, another set (with no multiple roots 

in either case), the question arises as to which set of paramters should 

be used for the prediction of binary and multicomponent data. 



In the prediction of binary VLE data, Hudson and Van Winkle 

(1970) found that parameters obtained from one point (around X = 0.5 where 

experimental accuracy is best) or by regressing all available data 

gave equally good results. For the one system (benzene-methyl acetate, 

parameters presented in Table 1) presented in their paper, however, 

the parameters obtained by regression seem to yield a lower maximum 

deviation in predicted y (about 2%) than the parameters obtained 

from one point (about 5%). On the other hand, Hankinson, et al, (1972) 

indicated that for five systems studied, parameters obtained by 

regressing all the data and by using the two infinite dilution 

activity coefficients gave equally good results. In a similar com- 

parison, Schreiber and Eckert (1971) report that for 31 binary systems 

parameters obtained by regression of all the data gave an average 

absolute error in y of 0.0075, while for the parameters obtained 

from the a values the error was 0.0086. 

Considering the prediction of multicomponent data, the accuracy 

of the predicted vapor phase compositions from parameters obtained 

(A) by regressing all binary data and (B) from one point - and this 

includes use of the two 3 values - is compared for the two methods 

in Table 2 . The comparison indicates that on the average the two 

yield equally good results. However, as will be shown in this study 

method (B) is unreliable. Even though it generally gave 

comparable results to those obtained by regression of all binary 

data, it occasionally gave very poor results. 



TABLE 1  

WILSON PARAMETERS (P = 760 mmHg)  

BINARY SYSTEMS (1-2) 

ALL BINARY DATA  

Acv. - •ii 'II). - '42_ 

ONE BINARY POINT  

'3.'2. - %, 2-/?. - 112. 

ACETONE-ETHANOL 38.2 418.9 856.9 10.1 

ACETONE-METHANOL -215.0 664.3 46.4 444.9 

BENZENE-CHLOROFORM 148.4 -208.5 -783.1 1461.4 

BENZENE-METHYL ACETATE 200.5 -10.2 -288.9 432.0 

CELLOSOLVE-ETHYL BENZENE 747.4 129.8 1255.2 -280.2 

CYCLOHEXANE-TOLUENE -416.3 911.5 179.6 53.2 

HEPTANE-TOLUENE -45.1 264.4 241.7 79.4 

METHANOL-2-PROPANOL 85.7 -25.5 1448.6 -1047.2 



TABLE 2  

PREDICTION OF MULTICOMPONENT DATA:  

NUMBER OF SYSTEMS WHERE, WITHIN 10%, THE REGRESSION PARAMETERS GIVE 

ACCURACY IN PREDICTED y 
(WITHIN 10%) 

BETTER 

SOURCE 
TYPE AND NUMBER 
OF SYSTEMS 

ALL 
DATA 

ONE 
POINT EQUAL 

HUDSON and 

VAN WINKLE 

QUINARY (1) 1 0 0 

QUATERNARY (3) 3 0 0 

TERNARY (20) 8.  2 10 

HANKINSON et al. QUINARY (1) 0 1 0 

QUATERNARY (3) 0 2 1 

TERNARY (4) 0 2 2 

SCHREIDER and 

ECKERT 

TERNARY (5) 3 1 1 



In the prediction of binary data for negative deviations from 

Raoult's Law, Aristovich, et al (1968), indicated that for the two 

systems studied with 's less than one, all three sets of Wilson 

parameters gave very good fit of all data (within 2%) except for 

one set of roots where one of the values were negative. Such negative 

values are, however, unacceptable since the value of ( 2Y- ) 
ej J 

will be zero at some value of 7(z and si(z.  will become infinite. On 

the other hand, the study of Miyahara, et al (1970), using infinite 

dilution activity coefficients, shows that for the system acetone-

chloroform only one set of parameters fit successfully all the data. 

The other gives a poor fit and the third an unacceptable one. All 

roots were positive. This is further supported by the results presented 

in Tables 11 and 12 where it is clearly shown that not all parameters 

give good fit of the binary data. 

Correlation of Experimental Data  

The vapor-liquid equilibria are calculated by demanding that, 

at equilibrium between the two phases, the liquid phase fugacity be 

equal to the vapor phase fugacity. These terms are calculated from the 

following equations: 

A p 
(5) 

and 

EL r• 0L 
t. = 7C- IH (6) 



The reference state for the liquid fugacity is taken as the pure 

component at the temperature of the system and corrected to zero 

pressure. It is calculated from the equilibrium relationship 

for a pure component liquid under its own vapor pressure: 

The activity coefficient is also corrected to zero pressure by the 

Poynting correction to finally give an expression for the liquid 

phase activity coefficient in, terms of known parameters: 

The fugactiy coefficients were calculated from the virial equation 

of state truncated after the second term: 

The second virial coefficients were developed from the O'Connel and 

Prausnitz (1967) extension of the Pitzer and Curl correlation. Pure 

component vapor pressures have been represented by the Antoine equation. 



Pure component molar volumes have been represented by an equation quadratic 

in absolute temperature 

(tri_ gLT 
(11) 

The coefficients were developed by curve-fitting molar volume and tempera-

ture data. In data-limited circumstances, the higher order coefficients 

were set to zero. 

The pure component vapor fugacity coefficient required to evaluate 

the pure component liquid phase fugacity in the reference state by 

equation (7) can be obtained from equation (9) evaluated for a single 

pure component (L e. , set j;.:. 1..0)  1; Li to zero, and evaluate 

both im,„ and vm,x for pure component vapors). 

The compressibility factor is evaluated directly from the defi- 

nition for either the pure component or mixed cases: 

and 

F /k T 

as required. 

The volume term is evaluated using the virial equation truncated 

to the linear term. The equation can then be manipulated into standard 

quadratic form and solved for the volume. Thus: 



The positive root is used in the calculation. 

These equations were used to calculate the experimental activity 

coefficients for data reduction of the binary systems. They were also 

used in the bubble point calculations in binary and multicomponent 

systems. For the bubble point calculations the Wilson activity co-

efficients were used. The methods of Prausitz, et al (1967) were 

adapted to the current investigation. 

Thermodynamic Consistency Test for Binary VLE Data 

The binary vapor-liquid equilibrium data for each system 

investigated has been tested for thermodynamic consistency. For 

a binary system the Cibbs-Duhem equation becomes: 

Experimental data can be reduced as shown in the previous section to 

obtain the experimentally derived activity coefficents. To be 



thermodynamically consistent, the data must conform to the equality 

expressed by the Gibbs-Duhem equation. This is difficult to apply 

in practice because of the uncertainty in calculating the required 

slopes at each point. 

To avoid this difficulty an integral test is desired. The 

'disadvantage of such a test is that the consistency of an individual 

data point cannot be determined; rather, the overall consistency 

of the data set must be calculated. To develop this test, the excess 

Gibbs free energy, defined in terms of the binary activity coefficients 

as 

is differentiated, combined with the Gibbs-Duhem equation, and then 

integrated under the boundary conditions of zero excess Gibbs energy 

at the pure component. The resulting equation 

provides the required test. The area under the In curve must sum 

to zero across the range of xi  values. If the cross-over point 

(i.e., the value of x i  at which In attains a value of zero) is 
a. 

called xo then we have 

which leads directly to a quantitative measure of the thermodynamic 

consistency. Letting the first integral be denoted APOS, and the 



second be denoted ANEG, we can define 

as the consistency index. Note that the absolute value notation will 

allow a positive value for CI even in the case of negative deviations 

from ideality. 

The equality derived above is strictly true only under conditions 

of constant temperature and constant pressure. For a binary system 

at given liquid composition, the phase rule indicates only one re- 

maining degree of freedom. Thus either pressure or temperature can 

be held fixed across the composition range, but not both conditions. 

Under such conditions the equality is only approximately true, and there 

is a non-zero error term that can be defined. Under isothermal conditions, 

this error term is a function of the excess molar volume of the liquid 

phase. This is normally small, and we can say that data having con- 

sistency index values not in excess of five can be considered thermo- 

dynamically consistent. Under isobaric condition:3, however, this 

error term is a function of the excess moler enth.elpy of the liquid, 

a term not normally negligible. 

To test the thermodynemic consistency of binary data under isobaric 

conditions, Herington (1951) has proposed a semiempirical modification 

to the area test. After an extensive investigation of heat of mixing 

data, Herington has proposed to define the consistency index as 



where J has been defined as 

where Tmax and Tmin are the maximum and minimum temperatures, respectively, 

observed across the composition range. Except in the case of azeotropes, 

the minimum and maximum temperatures were those of the pure component 

boiling points evaluated under system pressure by the Antoine equation. 

Isobaric data was considered thermodynamically inconsistent for CI 

values in excess of ten. 

The natural logarithm of the ratio of the experimentally derived 

activity coefficients was curve fit to an equation quadratic in mole 

fraction: 

This equation was solved with In 
) 

set to zero to obtain the value 

of the cross-over point (i.e., x, ). The equation for the area test 

is readily integrated analytically and used to calculate the required 

areas. Approximately twenty per cent of the systems reviewed were of 

questionable consistency. 



Since the above equations were being programmed into a FORTRAN 

program, error checks on the Value of )(,) were instituted. In the 

course of these checks, several systems were found in which the 

cross-over point was either non-existant or outside the range of com-

position. This was taken as an indicator of highly inconsistent data. 

Five per cent of the systems compiled fell into this category. 

This curve fit has also been used, it should be noted, to obtain 

the binary activity coefficients at infinite dilution. These values 

are auicklv obtained by setting X, to zero 

or unity 

respectively. 

II. ABSTRACTING PARAMETER 

VALUES FROM BINARY DATA  

In theory one could obtain parameter values for a two-parameter 

equation from one experimental binary data point. A pair of binary 

activity coefficients can be calculated from the experimental data in 

the manner described previously; and, the system of two equations 



(binary form of the Wilson equation) in two unknowns (set of Wilson 

parameters) can be solved. When data limited, azeotropic points or 

mid-composition points have commonly been used. This method can 

fail to give satisfactory results with correlations such as the Wilson 

equation that are non-linear in their parameters. The parameter es- 

timates can vary widely from point to point along the equilibrium 
r . 
curve. 

In practice the parameters are estimated by regressing a series 

of data points against the Wilson equation until some objective 

function is minimized. The objective function is a statement of the 

discrepancy between the experimental and calculated values of some 

variable of interest. A particular set of parameter estimates are 

used for each evaluation of the objective function. The parameter 

values are varied until a minimum value of the objective function 

is obtained. Both Nagahama, et al, (1971) and Verhoeye (1970) 

have shown that the parameter estimates are insensitive to the 

manner in which they are varied in the regression routine. They are, 

however, very sensitive to the form of the objective function. 

This becomes the key factor in the regression. 

It should be noted that regression of all binary data can give 

distinctly different results from calculations from one data point. 

Hudson and Van Winkle (1970) point this out. Table 1 presents some 

of their data. This alone, however, does not cast doubt on the uniqueness 

of the Wilson parameter values. 



Objective Functions 

Ten objective functions (see Table 3) are evaluated in this 

study. Each is composed of some variable of interest in the pre- 

diction of multicomponent vapor-liquid equilibria. The objective 

lunction measures the residual error between the experimental value 

of that variable and the value calculated with the Wilson equation 

used to calculate the activity coefficients. The square of the residuals 

summed over all data points has been chosed to obtain a total error 

independent of the sign of the residual. 

The first objective function measures the discrepancy, or 

residual, in the activity coefficient extrapolated to infinite 

dilution. An objection function of this type was found to be useful 

by Eckert (1971) and by Hankinson, et al. (1972). These investigators 

reported that results obtained using parameters regressed from the 

infinite dilution points were, in some cases, better than those obtained 

from regressing all the available binary data. The measurement of 

"better" in these studies was the deviation in vapor phase composition 

between experimentally derived and calculated values. In this study 

the natural log of the ratio of the binary activity coefficients 

was curve fit to an equation polynomial in liquid mole fraction. 

This procedure was chosen in lieu of merely fitting each activity 

coefficient independently to a function of liquid mole fraction be-

cause the activity coefficients are not independent of each other. 

A function quadratic in liquid mole fraction was chosen because it 



TABLE 3  

OBJECTIVE FUNCTIONS 

MODEL 1 

MODEL 2 

MODEL 3 

MODEL 4 

MODEL 5 

MODEL 6,' 

{ODEL 8,! 

10DEL 10 



adequately fit the data. Additional terms require data of greater 

precision than that normally available. This function was then extra-

polated to obtain a pair of infinite dilution activity coefficients. 

Model two measures the residuals in the excess Gibbs free 

;.energy. Nagahama, et al. (1971) reported good results with this model. 

While binary data can be fit well with this model, only limited in-

formation is available on its extension to multicomponent systems. 

Models three and four measure the absolute and relative errors, 

respectively, directly in the activity coefficient. These are common 

procedures in various types of regression analysis. As such, both 

are worthy of consideration. In addition to these two, model ten also 

measures the absolute error in the activity coefficients. The error 

terms are, however, weighted by a pair of factors reflecting the 

deviation of the experiment activity coefficients from unity. Unless 

the weighting factor term is the same for both components, use of 

this model has the effect of skewing the search in the three-space 

defined by the Wilson parameters and the objective function relative 

to that of model three. This method was used by Hudson and Van 

Winkle (1970). 

The remaining five models, on the other hand, measure errors 

in derived variables. Brief logic diagrams are included here to 



aid the reader in understanding the algorithms involved. 

The residuals in both vapor phase composition and total pressure 

are measured simultaneously by model five. The relative error in 

pressure is used to obtain values for the error term on the same 

order of magnitude as those for the composition error terms. On 

each pass of the regression routine a particular set of parameter 

values are obtained. These are used (subroutine FN) to calculate 

the activity coefficients from the Wilson equation at each of the data 

points of the binary system ( i.e., at each x and T value). This 

information is used in a bubble point pressure calculation (subroutine 

YPCALC) to obtain corresponding calculated values of system pressure 

and vapor phase composition. The logic diagram for this is shown 

in Figure 1. Convergence of the calculation is accepted when the 

system pressure does not change from pass to pass and at the same 

time the sum of the vapor phase mole fractions is unity. This infor-

mation is returned to subroutine FN where the objective function 

for model five is calculated and used to direct further search by 

the regression algorithm. 

Models six and seven are formally the same in that both measure 

the residuals in the calculated vapor phase composition. Model 

six uses the vapor composition calculated from the bubble point 

pressure calculation (subroutine YPCALC) just described. Model seven, 

however, uses a modification of this (subroutine YCALC) in which the 



FIGURE 1  

Subroutine YPCALC 



pressure, as well as temperature and liquid composition, can be 

assumed known. Both models are used in the manner described above; 

namely, parameter estimates are used to calculate Wilson activity 

coefficients which are then combined with experimental data in a trial-

and-error algorithm to obtain vapor composition from which to re-

evaluate the objective function. The calculation is assumed converged 

when successive calculations result in no change in both of the vapor 

phase compositions (Figure 2). Additional comments on these objective 

functions will be presented at the end of Section III. 

Similarly, models eight and nine are formally the same. Each 

measures the relative error in total pressure. Model eight obtains 

the calculated pressure from the bubble point pressure calculation 

(subroutine YPCALC) already described. Note that while both vapor 

composition and pressure are calculated in this algorithm from the 

current Wilson parameter estimates, only the capability to fit the 

measured pressure is used to direct the search algorithm. Model nine, 

however, uses a modification of this (subroutine PCALC) in which 

vapor composition, as well as temperature and liquid composition, 

can be assumed known. The calculation is converged when successive 

passes through the algorithm do not produce a change in calculated 

pressure (Figure 3). Model eight has received wide exposure (e.g., 

Funk, 1970; Hudson, 1970) in recent years. 



FIGURE 2  

Subroutine YCALC 



FIGURE 3  

Subroutine PCALC 



In each case the two Wilson parameters combine with the given 

objective function to define a three-space through which the regression 

program searches for the minimum valley height. The search is guided by 

values of the objective function returned by subroutine FN. 

III. CORRELATION OF THE BINARY DATA  

The Wilson energy parameters have been estimated for 247 binary 

systems (see Table 4), covering an extensive range of properties and 

conditions. The only restriction imposed upon the data set was that 

the pressure be near or below atmospheric pressure. The binary data 

sets have each been regressed against each of the objective functions 

described previously in this thesis. The effectiveness with which the 

resulting Wilson parameter values were able to correlate the binary 

vapor-liquid equilibrium data has been assessed by means of bubble point 

calculations. 

Immediately upon examining the derived data, the reader will be 

concerned with the question of the uniqueness of the sets of Wilson parameter 

values that have been developed. Assuming for the moment that the 

parameter values are, indeed, unique, we will progress with a discussion 

of the results of the investigation. The anxious reader is reffered to 

Section IV where the conditions for, and consequences of, multiplicity are 



explored. Where multiple sets of parameter values may be obtained, 

the set of parameter values utilized in the investigations to be 

reported below are those resulting from the recommended procedures 

in Section IV. 

Wide Variation Observed In The Wilson Parameters  

The spread in parameter estimates varied from system to system, 

some having little or no spread in values, and some having a 

dramatic variation in values. Typical results are shown in Table 5. 

On the average, a spread of several hundred calories/mole was 

observed. While this is large in an absolute sense, the ex— 

ponential nature of the parameters tends to depress this change at 

normal temperatures. The true test of the significance of this observe 

variation in parameter values must lie in the prediction of the vapor 

composition in multicomponent systems. 

Binary Results  

A listing of the parameter values extracted from each binary 

data set appears in Table 6, indexed by system number and by 

model number. In the same fashion, Table 7 lists the minimum 

values obtained for each of the objective functions at the 

parameter values listed. The search for parameter values by the 

regression routine was essentially unconstrained. The only restriction 



TABLE 4 

BINARY SYSTEM IDENTIFICATION NUMBERS • 

Components (Volatility Inversion?)  (1) Conditions  S.q8 m  Reference  ID No.  

Acetic Acid-Ethylbenzene 725mm Hg 001 Bagga,1970 1 

Acetic Acid-p-Xylene 725mm Hg 002 Bagga,1970 2 

Acetone-Acetic Acid 760mm Hg 003 Chu,1950 3 

Acetone-Acetonitrile 45°C 004 Hala,1968 4 

Acetone-Benzene 760mm Hg 005 Chu,1956 5 

Acetone-Carbon Tetrachloride 50°C 006 Severns,1955 6 

Acetone-Chloroform 50°C 007A Severns,1955 7 

Acetone-Chloroform 55°C 0078 Kudryavtseva,1963 285 

Acetone-Chloroform 760mm Hg 007C Kudryavtseva,1963 286 

Acetone-Ethanol 48°C 008A Hala,1968 3 

Acetone-Ethanol 760mm Hg 008B Hala,1968 9 

Acetone-Hexane 55°C 147 Kudryavtseva,1963 284 

Acetone-2-Propanol 55°C 009A Freshwater,1967 10 

Acetone-2-Propanol 760mm Hg 0098 Freshwater,1967 11 

Acetone-Methanol 50°C 010A Severns,1955 12 

Acetone-Methanol 55°C 0108 Freshwater,1967 13 

Acetone-Methyl Acetate 50°C 011 Severns,1955 14 

(1) See page 39. 



TABLE 4 (Continued) 

Components (Volatility Inversion?) Components No. Reference ID No. 

Acetone-Methyl Ethyl Ketone 760mm Hg 012 Chu,1956 15 

Acetone-Methyl Isobutyl Ketone 760mm Hg 013 Karr,1951 16 

Acetone-Water 760mm Hg 014 Chu,1956 17 

Acetonitrile-Water 150mm Hg 015A 0thmer,1947 18 

Acetonitrile-Water 300mm Hg 0158 0thmer,1947 19 

Acetonitrile-Water 760mm Hg 015C Othmer,1947 20 

Acetonitrile-Water 760mm Hg 015D Maslan,1956 21 

Acetonitrile-Water 760mm Hg 015E Hala,1968 22 

Acrylonitrile-Acetonitrile 760mm Hg 016 Blackford,1965 23 

Acrylonitrile-Water 25°C 134A Chu,1956 222 

Acrylonitrile-Water 40°C 134B Chu,1956 223 

Allyl Alcohol-Water 760mm Hg 017 Grabner,1965 24 

Benzene-Acetic Acid 758mm Hg 136 Othmer,1928 225 

Benzene-Chlorobenzene 70°C 135 Chu,1956 224 

Benzene-Cyclohexane 40°C 018A Hala,1968 25 



TABLE 4 (cont.)  

Components (Volatility Inversion?)  Conditions  

System 

No.  Reference  ID No. 

Benzene-Cyclohexane 70°C 0188 Hala,1968 26 

Benzene-Cyclohexane 70°C 018C Susarev,1963 232 

Benzene-Cyclohexane 760mm Hg 018D Ridgway,1967 27 

Benzene-Cyclohexane 760mm Hg 018E Nagata,1962 28 

Benzene-Ethanol (Yes) 25°C 019A Smith,1970 29 

Benzene-Ethanol (Yes) 760mm Hg 0198 Landwehr,1958 30 

Benzene-Furfural 760mm Hg 020 Chu,1956 31 

Benzene-Heptane 80°C 021A Hala,1968 32 

Benzene-Heptane 180mm Hg 0218 Nielsen,1959 33 

Benzene-Heptane 400mm Hg 021C Nielsen,1959 34 

Benzene-Heptane 760mm Hg 021D Michishita,1971 35 

Benzene-Hexane (Yes) 760mm Hg 022 Ridgway,1967 36 

Benzene-Hexylenegylcol 400mm Hg 023 Stephenson,1962 37 

Benzene-Methylcellosolve 760mm Hg 024 Chu,1956 38 

Benzene-Methylcyclohexane 760mm Hg 140 Myers,1956 229 

Benzene-2-propanol 50°C 025A Zharov,1965 233 

Benzene-2-Propanol 760mm Hg 025B Nagata,1965 39 



TABLE 4 (continued) 

Components (Volatility Inversion?) Conditions 
System 
No. Reference ID No. 

Benzene-2-Propanol 760mm Hg 025C Zharov,1965 '.' 234 

Benzene-Toluene 760mm Hg 026 Michishita,1971 40 

Benzene-p-Xylene 760mm Hg 027 Michishita,1971 41 

l-Butanol-Benzene (Yes) 760mm Hg 023 Mann,1963 42 

1-Butanol-Toluene (Yes) 760mm Hg 029 Mann,1963 43 

Carbon Tetrachloride-Benzene 40°C 030A Hala,1968 44 

Carbon Tetrachloride-Benzene 40°C 030B Chu,1950 45 

Carbon Tetrachloride-Benzene 70°C 030C . - Chu,1950 46 

Carbon Tetrachloride-Benzene 760mm Hg 030D Chu,1950 47 

Carbon Tetrachioride-Cyclohexane 760mm Hg 031 Lu,1963 48 

Carbon Tetrachloride-2-Propanol 70°C 032A Hala,1968 49 

Carbon Tetrachloride-2-Propanol 760mm Hg 032B Nagata,1965 50 

Cellosolve-Hexane (Yes) 760mm Hg 033 Suryanarayana,1966 51 

Cellosolve-•l-Hexene (Yes) 760mm Hg 034 Suryanarayana,1966 52 

Chloroform-Benzene 50°C 035A Nagata,1970 53 

Chloroform-Benzene 760mm Hg 035B Nagata,1962 54 

Chloroform-Ethyl Acetate 760mm Hg 036 Hala,1968 55 

Chloroform-Hexane 55°C 146 Kudryavtseva,1963 283 



TABLE  4 (continued) 

Components (Volatility Inversion?) Conditions 
System 

No. Reference ID No. 

Chloroform-Methanol 50°C 037A Severns,1955 • 
. 

56 

Chloroform-Methanol 760mm Hg 0378 Hala,1968 57 

Chloroform-Methyl Isobutyl Ketone 760mm Hg 038 Karr,1951 58 

Cyclohexane-Cyclohexene 760mm Hg 039 Mesnage,1971 59 

Cyclohexane-1,2-Dichloroethane 760mm Hg 040 Mesnage,1971 60 

Cyclohexane-Furfural 760mm Hg 041 Chu,1956 61 

Cyclohexane-Hexane (Yes) 70°C 042A Susarev,1963 235 

Cyclohexane-Hexane (Yes) 760mm Hg 042B Ridgway,1967 62 

Cyclohexane-Methylcellosolve 760mm Hg 043 Chu,1956 63 

Cyclohexane-Methyl Ethyl Ketone(Yes) 760mm Hg 148 Donald,1956 288 

Cyclohexane-2-Propanol 500mm Hg 044A Nagata,1965 64 

Cyclohexane-2-Propanol 760mm Hg 0448 Lu,1963 65 

Cyclohexane-Toluene 760mm Hg 139 Myers,1956 228 

Cyclohexene-1,2-Dichloroethane 760mm Hg 045 Mesnage,1971 66 

Decane-1-Butanol (Yes) 100°C 046 Lee,1967 67 

2,3-Dimethylbutane-Acetone (Yes) 760mm Hg 047 Willock,1970 68 

2,3-Dimethylbutane-Chloroform 760mm Hg 048 Willock,1970 69 

2,3-Dimethylbutane-Methanol 760mm Hg 049 Willock,1970 70 

2,4-Dimethylpentane-Benzene (Yes) 400mm Hg 050 Stephenson,1962 71 



TABLE 4,  (continued) 

Components (Volatility Inversion?) COnditions 

System 

No. Reference ID No. 

2,4-Dimethylpentane-Hexylene Glycol 400mm Hg 051 Stephenson,1962.  72 

1,4-Dioxane-Ethanol (Yes) 760mm Hg 052 Hopkins,1939 73 

1,4-Dioxane-Hexane (Yes) 760mm Hg 053 Suryanarayana,1966 74 

1,4-Dioxane-1-Hexene (Yes) 760mm Hg 054 Suryanarayana,1966 75 

Ethanol-Benzene 40°C 055A Hala,1968 76 

Ethanol-Benzene 50°C 055B Hala,1968 77 

Ethanol-Benzene 60°C 055C Hala,1968 78 

Ethanol-Benzene 180mm Hg 0550 Nielsen,1959 79 

Ethanol-Benzene 400mm Hg 055E Nielsen,1959 80 

Ethanol-Ethyl Acetate (Yes) 40°C 056A Murti,1958 .,81 

Ethanol-Ethyl Acetate (Yes) 40°C 056B Mert1,1972 32 

Ethanol-Ethyl Acetate (Yes) 55°C 056C Mert1,1972 83 

Ethanol-Ethyl Acetate (Yes) 60°C 0560 Murti,1958 84 

Ethanol-Ethyl Acetate (Yes) 70°C 056E Mert1,1972 85 

Ethanol-Ethyl Acetate (Yes) 760mm Hg 056F Murti,1958 86 

Ethanol-Chloroform (Yes) 55°C 145 Scatchard,1938 281 

Ethanol-Heptane 30°C 057A Chu,1956 87 

Ethanol-Heptane 760mm Hg 057B Van Ness, 1967 88 

Ethanol-Hexane (Yes) 25°C 058A Smith,1970 89 

Ethanol-Hexane (Yes) 55°C 058B Kudryavtseva,1963 282 



TABLE 4 (continued) 

Components (Volatility Inversion?) Conditions 
System 

No. Reference 

,, 

ID No. 

Ethanol-Hexane (Yes) 760mm Hg 058C Sinor,1960 90 

Ethanol-Methylcyclopentane (Yes) 760mm Ng 059 Sinor,1960 91 

Ethanol-Propanol 760mm Hg 060 0chi,1969 92 

Ethanol-2-Propanol 760mm Ng 061 Kojima,1968 93 

Ethanol-Toluene 30°C 062A Van Ness,1967 94 

Ethanol-Toluene 45°C 062B Van Ness,1967 95 

Ethanol-Toluene 60°C 062C Van Ness,1967 96 . 

Ethanol-Water 40°C 063A Hala,1968 97 

Ethanol-Water 40°C 063B Mert1,1972 98 

Ethanol-Water 50°C 063C Hala,1968 99 

Ethanol-Water 55°C 063D Mert1,1972 100 

Ethanol-Water 60°C 063E Ha1a,1968 101 

Ethanol-Water 70°C 063F Mert1,1972 102 

Ethanol-Water 760mm Hg 063G Hala,1968 103 

Ethanol-Water 760mm Hg 063H Kojima,1968 104 

Ethyl Acetate-Benzene 760mm Ng 064 Carr,1962 105 

Ethyl Acetate-Toluene 760mm Hg 065 Carr,1962 106 

Ethyl Acetate-p-Xylene 760mm Hg 066 Carr,1962 107 

Ethyl Acetate-Water 40°C 067A Mert1,1972 108 



TABLE 4 (Continued) 

Components (Volatility Inversion?) Conditions 
System 
No. 

,,, 

Reference ID No. 

Ethyl Acetate-Water 55°C 067B Mertl,1972 109 

Ethyl Acetate-Water 70°C 067C Mertl, 1972 110 

Ethyl Acetate-Water 760mm Hg 067D Chu,1956 111 

Ethylbenzene-Furfural 723mm Hg 068 Puri,1970 112 

Ethyl Ether-Ethanol 40°C 069A Hala,1968 113 

Ethyl Ether-Ethanol 50°C 069B Hala,1968 114 

Heptane-Aniline 742mm Hg 070 Chu,1956 115 

Heptane-l-Butanol 684mm Hg 071 Vijayaraghavan,1966 116 

Heptane-Toluene 760mm Hg 072A Hala,1968 117 

Heptane-Toluene 760mm Hg 072B Michishita,1971 118 

Heptane-p-Xylene 760mm Hg 073 Michishita,1971 119 

Hexane-Benzene 25°C 074A Smith,1970 120 

Hexane-Benzene 70°C 074B Susarev,1963 236 

Hexane-Benzene 760mm Hg 074C Prabhu,1963 121 

Hexane-Benzene 760mm Hg 0740 Michishita,1971 122 

Hexane-Chlorobenzene 65°C 075A Chu,1956 123 

Hexane-Chlorobenzene 759.8mm Hg 075B Chu,1956 124 



TABLE 4 (Continued) 

Components (Volatility Inversion?)  Conditions 
System 

No. 
s,. 

Reference  ID No. 

Hexane-l-Hexene (Yes) 760mm Hg 076 Suryanarayana,1966 125. 

Hexane-p-Xylene 760mm Hg 077 Michishita,1971 126 

Hexane-Toluene 760mm Hg 078A Michishita,1971 127 

Hexane-Toluene 760mm Hg 078B Chu,1956 128 

Isononane-Phenol 760mm Hg 079 Drickamer,1945 129 

Iso-octanc-Methylcyclohexane 741mm Hg 080 Hala,1968 130 

Iso-octane-Phenol 760mm Hg 081 Drickamer,1945 131 

Iso-octane-Toluene 100°C 082 Ramalho,1968 132 

Isopropylether-Water 760mm Hg 133 Yorizane,1967 221 

Methanol-Benzene 35°C 083A Hala,1968 133 

Methanol-Benzene 55°C 083B Hala,1968 134 

Methanol-Benzene 760mm Hg 083C Hudson,1969 135 

Methanol-Carbon Tetrachloride 35°C 084A Hala,1968 136 

Methanol-Carbon Tetrachloride 55°C 0848 Ha1a,1968 137 

Methanol-1,4-Dioxane 760mm Hg 141 Padgitt,1942 230 

Methanol-Ethanol 760mm Hg 085 Hala,1968 138 

Methanol-Ethyl Acetate 40°C 086A Murti,1958 139 

Methanol-Ethyl Acetate 50°C 0868 Murti,1958 140 



TABLE 4 (Continued) 

Components (Volatility Inversion?) Conditions 
System 
No. Reference ID No. 

Methanol-Ethyl Acetate 60°C 086C Murti,1958 141 

Methanol-Ethyl Acetate 730mm Hg 086D Nakanishi,1967 142 

Methanol-Ethyl Acetate 760mm Hg 086E Murti,1958 143 

Methanol-Ethyl Acetate 760mm Hg 086F Akita,1963 144 

Methanol-Ethyl Acetate 760mm Hg 086G Hala,1968 145 

Methanol-Heptane 760mm Hg 087 Hala,1968 146 

Methanol-Hexane 45°C 088 Hala,1968 147 

Methanol-Isoprene (Yes) 745mm Hg 039 Hala,1968 148 

Methanol-Isopropylether 730mm Hg 090 Nakanishi,1967 149 

Methanol-Methyl Ethyl Ketone 760mm Hg 091 Privott,1966 150 

Methanol-2-Methylpentane (Yes) 745mm Hg 092 Hala,1968 151 

Methanol-3-Methylpentane (Yes) 745mm Hg 093 Hala,1968 152 

Methanol-l-Propanol 760mm Ng 094 0chi,1969 153 

Methanol-2-Propanol 55°C 095A Freshwater,1967 154 

Methanol-2-Propanol 760mm Hg 095B 0chi,1969 155 

Methanol-Toluene 760mm Ng 096 Burke,1964 156 

Methanol-Water 760mm Ng 097 Hala,1968 157 



TABLE 4 (Continued) 

Components (Volatility Inversion?)  Conditions 
System 
No.  Reference  ID No. 

Methyl Acetate-Benzene 25°C 093A Chu,1950 158 

Methyl Acetate-Benzene 35°C 098B Chu,1950 159 

Methyl Acetate-Benzene 50°C 098C Nagata,1970 160 

Methyl Acetate-Benzene 760mm Hg 098D Hudson,1969 161 

Methyl Acetate-Benzene ' 760mm Hg 098E Nagata,1962 162 

Methyl Acetate-Chloroform 50°C 099A Nagata,1970 163 

Methyl Acetate-Chloroform 760mm Hg 099B Nagata,1962 164 

Methyl Acetate-Cyclohexane 760mm Hg 100 Nagata,1962 165 

Methyl Acetate-Methanol 50°C 101 Severns,1955 166 

Methyl Ethyl Ketone-Benzene 50°C 143A Zharov,1965 237 

Methyl Ethyl Ketone-Benzene 760mm Hg 143B Zharov,1965 238 

Methyl Ethyl Ketone-Heptane 760mm Hg 102 Chu,1950 167 

Methyl Ethyl Ketone-2-Propanol 50°C 144A Zharov,1965 239 

Methyl Ethyl Ketone-2-Propanol 760mm Hg 144B Zharov,1965 240 

Methyl Ethyl Ketone-Toluene 760mm Hg 103 Chu,1950 168 

Methyl Ethyl Ketone-Water 760mm Hg 104 Chu,1956 169 

Methylcyclohexane-l-Butanol 760mm Hg 105 Raju,1969 170 

Methylcyclohexane-Phenol 760mm Hg 106 Drickamer,1945 171 



TABLE 4 (Continued) 

Components (Volatility Inversion?) Conditions 
System 

No. 

,. 

Reference ID No. 

Methylcyclohexane-Toluene 100°C 107 Hala,1968 172 

Methylcyclopentane-Benzene 760mm Hg 108 Myers,1956 173 

Methylcyclopentane-Cyclohexane 760mm Hg 137 Weatherford,1970 226 

Methylcyclopentane-Hexane (Yes) 760mm Hg 109 Myers,1956 174 

Methylcyclopentane-Toluene 760mm Hg 138 Myers,1956 227 

3-Methylpyridene-Water 89.8°C 142 Tassios,1974 231 

Octane-Ethylcyclohexane 50mm Hg 110A Prabhu,1964 175 

Octane-Ethylcyclohexane 100mm Hg 110B Prabhu,1964 176 

Octane-Ethylcyclohexane 400mm Hg 110C Prabhu,1964 177 

Octane-Ethylcyclohexane 500mm Hg 110D Prabhu,1964 178 

Octane-Ethylcyclohexane 760mm"Hg 110E Prabhu,1964 179 

1-Propanol-Ethyl Acetate (Yes) 40°C 111A Murti,1958 180 

1-Propanol-Ethyl Acetate (Yes) 60°C 111B Murti,1958 181 

1-Propanol-Ethyl Acetate (Yes) 760mm Hg 111C Murti,1958 182 

1-Propanol-Heptane 30°C 112A Van Ness,1967 183 

1-Propanol-Heptane 45°C 112B Van Ness,1967 184 

1-Propanol-Heptane 60°C 112C Van Ness,1967 185 

1-Propanol-Heptane (Yes) 75°C 112D Lee,1967 186 

1-Propanol-Heptane 760mm Hg 112E Gurukul,1966 187 



TABLE 4 (Continued) 

Components (Volatility Inversion?)  Conditions 
System 

No.  Reference  ID No.  

1-Propanol-Methylcyclohexane 760mm Hg 113 Raju,1969 188 

1-Propanol-Water 40°C 114A Murti,1958 189 

1-Propanol-Water 60°C 114B Murti,1958 190 

1-Propanol-Water 760mm Hg 114C Murti,1958 191 

2-Propanol-Carbon Tetrachloride (Yes) 760mm Hg 115 Lu,1963 192 

2-Propanol-Ethyl Acetate (Yes) 40°C 116A Murti,1958 193 

2-Propanol-Ethyl Acetate (Yes) 60°C 116B Murti,1958 194 

2-Propanol-Ethyl Acetate (Yes) 760mm Hg 116C Murti,1958 195 

2-Propanol-Heptane 30°C 117A Van Ness,1967 196 

2-Propanol-Heptane 45°C 117B Van Ness,1967 197 

2-Propanol-Heptane 60°C 117C Van Ness,1967 198 

2-Propanol-Isopropylether (Yes) 760mm Hg 113 Vorizane,1967 199 

2-Propanol-Methylcyclohexane 500mm Hg 119 Nagata,1965 200 

2-Propanol-Water 760mm Hg 120A Yorizane,1967 201 

2-Propanol-Water 760mm Hg 120B Kojima,1968 202 

Tetrahydrofuran-Dimethylformamide 760mm Hg 121 Shah,1970 203 

Tetrahydrofuran-Water 50°C 122 Tassios,1974 204 

Toluene-Ethanol (Yes) 756mm Hg 123 Landwehr,1958 205 

Toluene-Isoamyl Alcohol 80°C 124A Reddy,1965 206 



TABLE 4 (continued) 

System 
Components (Volatility Inversion?) Conditions No. Reference ID No. 

Toluene-Isoamyl Alcohol 107°C 124B Reddy, 1965 207 

Toluene-Octane 760mm Hg 125 Michishita, 1971 208 

Toluene-Phenol 760mm Hg 126 Drickamer, 1945 209 

1,2,3-Trichloropropane-Hexane (Yes) 760mm Hg 127 Suryanarayana, 1966 210 

1,2,3-Trichloropropane-Hexene (yes) 760mm Hg 128 Suryanarayana, 1966 211 

Vinyl Acetate-2,4-Dimethylpentane 760mm Hg 129 Swamy, 1965 212 

Water-Acetic Acid 125mm Hg 130A Gilmont, 1944 213 

Water-Acetic Acid 250mm Hg 130B Gilmont, 1944 214 

Water-Acetic Acid 500mm Hg 130C Gilmont, 1944 215 

Water-Acetic Acid 760mm Hg 130D Gilmont, 1944 216 

Water-Acetic Acid 760mm Hg 130E Chu, 1950 217 

Water-Acetic Acid 760mm Hg 130F Hala, 1968 218 

Water-1,4-Dioxane 25°C 131 Chu, 1956 219 

p-Xylene-Furfural 723mm Hg 132 Puri, 1970 220 

Note (1): Before utilizing the binary data, the components were checked to ensure that component 1 
was the more volatile of the two. If this was not the case, the data was sorted to make 
it so. A "yes" answer to the "volatility inversion?" question adjacent to the component 
names in Table 4 indicates that such sorting was done. In such case, the second component 
identified is component 1 in the binary output. 



TABLE 5  

TYPICAL VARIATION IN WILSON PARAMETERS  

MODEL ACETONE-ACETONITRILE  ACETONE-CHLOROFORM  HEXANE-BENZENE  HEPTANE-TOLUENE  

NO. (;;,•- -.-lif 11X-'..A),-2.. X).-  ..). i t ..), t7-- --).1)._ ';\ ). --ht 24.k." .::141...  7117.- -'31, 2.01. - ';17.1... 

1 -86.42 124.13 -34.11 -374.41 221.94 131.40 126.12 135.35 

2 43.67 24.98 31.94 -424.48 162.80 194.06 -19.35 255.12 

3 1.59 55.41 -12.91 -394.61 243.56 131.66 66.92 185.15 

4 21.42 40.55 -34.41 -376.35 253.80 125.96 51.02 197.14 

5 274.60 -118.24 58.35 -448.15 242.44 135.68 -21.01 257.80 

6 302.91 -133.20 74.45 -460.00 297.03 104.63 -37.33 271.32 

7 315.67 -140.89 31.28 -456.54 338.67 75.78 -37.93 272.15 

8 227.50 -92.97 87.15 -464.36 97.59 232.53 8.23 233.68 



. TABLE  6 

PARAMETER SUMMARY 
**************** 

10 NO. MOOEL NUMBEP 
1 3 4 

-001 698.92 351.35 -- 1461.84 -164.23 796.23 372.19 796.39 336.87 868.35 304.26 
002 19)7.03 -458.01 643.57 354.55 2630.35 

- 
-600.42 _1120.47 -114.27 903.01 140.37 

---001 ----643.45 82.33----  - -6383.52 ---552.08 ---__ -36.42 - -195.33 ---- 117.77 -191.79 232.01 -265.19 
004 82.75 -3.40 -511.79 6/0.00 -47.67 98.81 -43.42 95.28 7.57 56.64 
005 486.67 -121.64 -266.01 - 684.28 560.56 -224.46 551.60 -224.1? 392.19 -189.55 
006 975.10 -326.02 774.58 -152.43 953.46 -292.03 946.79 -289.62 899.84 -239.97 
0074 -52.71 -359.16 122.81 -479.71. -2.08 -399.43 -34.57 -372.87 123.21 -485.15 
0078 24.34 -457.66 55.79 -425.86 36.13 -451.30  ..... 20.51 -444.20 76.31 -449.27 

--007C -81.41 -298.95 --- 27.88 .-366.72 -13.40 -349.72 -54.45 -314.83 72.63 -409.69 
0034 350.45 112.43 169.73 346.15 254.11 221.30 244.62 230.70 94.43 402.74 
0088 194.0? 270.26 92.27 438.42 139.04 317.06 204.25 258.96 198.54 260.44 
0094 282.33 131.22 1577.75 -245.22 332.90 143.76 359.84 _ 124.74 365.73 184.71 
0098  151.74 243.67 480.67 103.64 164.89 276.67 156.71 293.28 51.65 511.62 
0104 -9.09 457.59 -224.80 662.70 -21.83 481.55 -43.17 496.24 -207.74 653.12.  
0108--  -181.80 679.03 * -214.43  687.47 -----192.53---  652.11 -190.53 648.36 -196.55 669.53 
011 411.18 -251.49 -241.42 458.65 396.56 _ _ -237.64 367.45 _ _ -222.95 -260.06 487.20 
-012 - -237.87 470.66 -411.51 1027.51_ -221.18 464.65 -234.39 467.13 -206.11 443.73 

13 _ -67.63 301.69 1335.07 -753.92 140.92  14.45  145.69 2.05 67.62 178.92 
014 673.05 1085.08 791.73 1445.58 792.58 1223.55 526.94 1440.16 425.21 1567.86 
0154 210.85 1467.92 484.46 1658.63 321.34 1500.48 324.43 1500.80 352.26 1663.76 _ 
-0158--  177.94 1824.68-  -g-41.96 -1898.04 --- 118.43-1987.08-  130.49 1977.10 403.32 1728.36 

015C 1159.99 1287.26 362.02 1454.23 2677.78 659.67 1383.38 1369.01 1354.18 1248.46 
0150 330.05 1468.51 944.75 1267.71 417.57 1577.85 470.20 1515.84 623.34 1403.58 
015E 277.52 1308.71 779.54 1329.58 609.37 1390.80 470.55 1457.51 554.80 1442,85 __.0
16 

 
13.30 79.39 330.26 -137.10 -464.55 699.43 -326.55 463.82 728.09 -318.51 

017 _ __ 571.42 __ 1025.13 632.28 - 1041.39  705.57 _ 1056.99 630.56 1109.98 _ 601.86 _ 1110.11 _ 
018A 172.25 119.03

-  
231.60 105.29 186.82--  111.12 193.44 103.84 209.94 90.50 

0188 120.13 148.28 181.57 ___ . 82.72 137.47 132.62 154.82 111.10 211.46 47.87 
018C 154.18 172.68 54.56 205.33 112.18 198.55 92.56 220.51 56.56 230.78 
0180 45.86 219.56 217.22 26.43 100.46 . 154.99 110.74 142.30 180.53 65.19 
018E 211.35 50.83 121.41 152.02 182.76 -" 81.47 183.39 80.31 164.33 100.55 
0194 107.69 1228.11 194.23 1550.85 171.47 1638.01 183.50 1595.84 180.95 1588.74 
0198-'729.69 -- 615.03 --  -651.57 - 752."14 r--.__..  768.33 _-_678.91

_.-._.
798.17 673.45 702.74 730.04 

020 _. 556.98 38.31' -121.01 467.07 393.41 95.79 131.05 134.47 321.07 165.91 
0214 177.77 155.93 185.06 178.34 164.48 206.33 171.43 193.43 191.34 159.74 
0218 362.77 52.46 339.50 ___ 69.66 342.79 81.47  324.44 105.83 378.31 101.69 
021C 305.00 60.59 217.74 190.22 263.40 129.23 236.96 170.45 218.24 211.43 
0210 165.65 169.50 153.34 234.36 177.42 179.!'.05 174.00 -_- 185.61 145.21 242.08 

--- 022 ------ 210.60 129.05------277.70 - 
._ 

43.75 215.04 130.26 220.14 122.23 266.44 54.99 
023 _ 671.25 _ 457.01 2517.36  599.60 694.35 331.57 736.69 273.38 610.06 503.80 
024 -103.70 1136.93 -53.00 1480.86 -128.29 1513.66 -114.42 1493.21 -145.23 1719.58 
025A 293.62 753.80 668.60 847.89 366.99 905.48 504.70 749.99 447.44 850.28 
0258 177.67 1083.03 - 260.13 1078.26 -- 218.16  1171.72 --  226.64 1137.16 244.00 1067.45 
025C 218.50 825.20 126.74 1120.47 210.25 935.97 173.08 1009.70 156.38 1056.98 
026 -365.94 - 632.80 -314.13 458.00 --. -382.44 680.49 -377.68 666.15 -88.20 . 97.90 



[0 NO. 
1 

MODEL NUMBER 
3 4 5 

027 394.84 -391.12 ' -142.87 267.20 65.42 -58.11 64.98 -58.21 33.90 -20.57 
026 118.74 754.62 -6.14 1201.08 200.87 792.03 174.88 830.25 109.94 1008.75 
029 1044.71 -100.63 -102.85 10270.91 589.05 110.85 -182:04 1417.1? -146.28 8669.14 
3304 -112.53 190.26 141.36 -49.87 -157.67 210.81 -153.88 206.82 115.92 -22.59 
0308 -370.61 408.82 41.59 64.25 -107.14 184.24 -90.49 169.83 38.62 67.27 
030C -404.99 485.23 -106.95 200.91 -246.78 319.98 -234.29 308.59 -120.33 211.77 
0300 -219.82 314.68 -52.78 154.83 -65.00 170.91 -65.66 171.18 -86.81 181.38 
031 1178.31 -473.34 -28.10 174.17 901.23 -312.10 844.45 -298.45.  381.91 -134.90 
032A -284.70 1442.26 -116.39 1661.94 -136.97 1416.68 -140.47 1431.11 -152.59 1551.33 
0328 -293.63 1506.89 -99.54 1467.24 -203.90 1512.65 -203.12 1539.07 -186.60 1550.99 
033 963.02 469.33 1000.94 1685.33 1154.93 559.26 1238.53 559.28 1722.38 391.00 
034 550.83 453.98 555.97 2932.14 674.52 474.31 699.46 489.24 1359.25 190.52 
035A -437.53 437.63 -544.00 830.90 -470.98 421.50 -437.83 437.89 -599.15 1071.23 
0358 -344.67 361.73 -598.22 1104.06 -224.22 166.73 -230.64 175.85 -29.27 -75.51 
036 -449.25 95.03 -266.55 -206.87 -354.31 -98.96 -391.66 -50.97 -281.45 -186.31 
037A -554.70 1835.90 -410.14 1969.90 -478.36 2071.55 -481.58 2082.57 -403.48 1940.78 
0378 -443.45 1578.07 -409.05 1904.05 -368.27 1676.05 -371.13 1701.03 -369.39 1762.70 
038 -408.85 65.99 -562.84 829.38 -451.83 178.98_ -486.55 213.73 -160.09 -256.37 
039 -166.61 277.04  -401.45 585.12 198.01 -128.76 151.75 -92.05 -308.34 426.53 
040 317.12 508.26 271.43 381.07 359.66 471.80 327.79 478.62 273.91 443.23 
041 985.19 1250.34 812.43 1418.37 937.81 1580.54 890.28 1558.63 879.05 1405.31 
0424 706.70 -378.57 -289.24 345.81 -383.22 493.69 -400.47 520.08 -402.76 519.33 
0428 148.51 -93.50 4.69 35.96 -15.71 85.67 -21.04 91.83 -102.61 190.86 
043 363.95 1750.21 950.63 2080.36 _ 377.07 2544.62 399.49 2397.26 367.01 2204.11 
044A 158.31 1348.20 493.74 1417.35 242.96 1562.80 266.16 1525.57 309.02 1502.41 
0448 -114.47 1865.40 311.09 1593.69 -312.42 2854.03 42.25 2063.37 157.78 1761.25 
045 -32.21 554.26 -101.02 428.87 -102.50 618.53 -50.10 532.08 18.94 372.15 
046 469.02 1152.73 73.28 1529.06 1060.44 736.70 493.34 1198.36 -12.61 1921.01 
047 134.62 973.59 370.29 958.58 226.54 963.13 246.12 958.13 288.79 966.9/ 
048 -124.37 407.64 345.00 145.87 -11.07 329.85 34.10 296.13 256.07 175.48 
049 236.49 2394.98  1005.34 2192.30 464.65 2767.24 484.99 2753.61 541.22 2726.51 
050 294.99 187.52 -5.18 332.74 343.46 168.04 317.58 176.92 164.02 231.05 
051 229'5.66 -2764.54 5830.41 9316.68 220.35 2983.08 229.91 2504.69 216.75 3258.59 
052 2)0.89 463.95 507.77 190.40 322.05 365.58 285.46 369.05 377.26 333.90 
053 731.69 181.85 579.54 520.00 736.97 240.22 676.98 314.98 699.94 327.69 
054 452.00 206.81 245.38 623.05 _ 408.69 292.30 418.53 281.67 490.33 223.43 
0554 1387.70 177.80 1649.35 128.35 1613.28 223.96 1613.76 206.68 1612.77 178.16 
0558 1382.57 188.26  1496.43 158.72 1559.53 230.92 1563.43 219.08 1556.56 191.99 
055C 1358.69 208.07 1435.87 134.04 1470.42 255.38 1488.70 233.14 1503.66 187.66 
0550 1274.55 100.01_ 1553.97 195.82 1654.96 153.50 1578.46 180.06 1576.46 178.79 
055E 1228.33 137.55 1440.16 176.66 1445.54 230.18 1440.15 213.57 1419.65 213.43 
056A 731.82 -24.77 701.47 115.68  765.61_ -12.90 768.72 -15.52 768.09 6.79 
0563 16.80 703.97 156.69 606.75 23.29 712.56 31.74 704.93 86.40 657.49 
056C 77.81 617.37 _  107.15 595.65 85.54 621.91 86.29 619.56 104.61 597.50 
056D 854.45 -162.81 607.44 36.18 905.66 -180.99 865.34 -168.5? 728.98 -80.22 



IO NO. 
2 

MODEL NUMBER 
3 4 5 

0565 16.77 636.79 112.64 540.33 29.04 631.24 38.14 617.49  63.69 584.98 
056F 854.69 -190.68 597.83 -30.84 849.00 -186.09 817.71 -172.11 698.50 -107.28 
057A 1529.03 178.35 1840.93 628.99 2001.63 273.11 2017.27 282.46 1938.08 397.48 
0578 1897.85 263.58 2049.37 368.73 1979.45 445.99 1941.02 412.10 1994.33 397.25 
0584 237.91 1477.32 408.23 2120.03 197.11 2034.51 395.89 2065.63 1R8.25 2119.58 
0588 204.94 1658.59 201.33 2190.91 347.70 2127.07 299.85 2398.59 317.78 2210.09 
058C 1884.24 218.99 2035.82 427.13 2070.09 340.19 2094.66 330.21 2156.88 314.99 
059 1927.56 66.07 2372.61 282.16 2160.42 166.03 2167.99 178.16 2178.04 250.2? 
060 -246.50 492.93 249.48 -193.74 -179.44 383.00 -188.91 399.03 -169.08 363.68 
061 -494.92 1008.88 -10.49 29.93 -317.96 606.47 -718.13 602.55 -179.58 292.45 
062A 1600.13 14.41 2329.75 129.33 1704.96 195.92 1703.80 199.50 1775.70 192.80 
0628 15'0.84 35.34 1803.89 117.86 1610.33 190.84 1612.63 187.23 1613.04 171.09 
062C 1490.75 49.61 1575.91 149.34 1521.79 180.51 1524.26 176.15 1538.92 161.49 
063A 119.11 755.67 706.77 813.18 -75.16 1006.69 20.96 925.60 116.88 880.71 
0638 146.95 830.75 273.22 875.79 139.89 910.20 178.06 092.85 127.09 927.45 
063C 66.00 849.25 999.19 819.13 45.73 945.17 104.40 920.30 166.89 915.64 
0630 210.06 831.32 622.07 843.71 293.09 905.10 339.00 889.81 330.33 906.01 
063E 163.26 809.81 1569.19 844.20 134.94 938.30 223.57 903.80 314.73 891.14 
063F 231.45 860.09 710.10 875.23 423.51--  909.02 ' 469.89 898.73 438.44 921.88. 
063G 559.90 724.65 774.83 968.97 411.78 941.25 393.61 952.21 355.54 961.80 
063H 313.33 908.17 573.99 896.98 252.67 1023.99  270.44 1001.27 410.09 958.37 
064 124.52 -33.16 474.74 -294.14 270.54 -149.65 268.98 -148.95 337.99 -209.76 
065 309.15 -137.10 94.48 32.80 403.81 -209.53 383.76 -196.72 28.09 132.08 
066 692.69 -246.04 671.90 -293.07 774.00 -301.69 759.42 -298.03 509.43 -88.73 

- 86.64 1993.76 ----6795.95 1834.30 7821.40 -100.13 7788.11 -99.75 7749.03 -4.32 067A 
0678 202.46 1972.34 9186.32 1864.62 172.94 2112.55 171.79 2109.89 266.84 2110.88 
067C 455.21 1760.00 -1269.81 2795.86 383.77 2045.65 343.41 2037.85 436.15 2067.47 
0670 -2722.58 8098.94 1996.46 1972.05 4324.54 2008.22 4549.23 2005.41 6749.73 2004.21 
068 33.78 828.78  -209.93 1521.34 34.20 886.05 56.50 867.07 -58.17 1138.38 
069A 17.04 749.98 -446.12 4371.15 -11.64 086.75 -155.55 1066.32 -305.30 2132.01 
0698 15.27 748.21 -487.67 2628.78 -15.86 871.29 -188.47 1069.76 -314.05 1849.00 
070 835.67 1258.95 2030.77 1124.73 915.48 1496.25 1118.16 1350.52 1099.67 1229.71 
071 285.26 1365.86 -41.96 2514.83 445.36 1411.83 260.63 1539.50 260.36 1762.26 
072A 126.11 135.35 -19.43 255.25 67.07 185.00 50.51 197.48 -21.02 257.82 
0728 68.99 166.93 151.69 135.91 59.38 182.13 66.34 177.13 129.90 141.01 
073 5.73 181.29 201.42 71.23 99.21 . _ 108.19._ 132.98 80.47 255.72 -7.23 
0744 399.73 89.50 304.53 212.06 392.77  141.85 375.15 151.05 370.07 193.93 
0748 338.21 -7.81 522.83 -226.41 388.36 -72.63 453.93 -142.46 539.75 -224.20 
074C 221.94 131.41 163.01 193.97 244.12 131.11 253.86 125.96 241.86 136.15 
0740 48.13 287.18 173.82 166.72 81.49 251.02 113.00 226.74 207.29 151.33 
075A -137.13 599.03 - 1625.57 -52.19 140.08 380.72 252.82 288.54 120.99 371.47 
0758 -329.81 766.78 11464.71 -125.73 34.67 448.53 102.83 374.79 155.39 342.44 

364.99 -255.17 -149.35 224.23 66.09 -24.57 61.97 -21.31 -756.71 364.32 
077 190.22 41.43 168.38 229.28 150.74 89.08 159.58 77.13 -148.33 369.56 
078A  70.32 200.39 255.06 99.81 119.58 163.54 145.41 142.77 130.70 157.39 



_ 

ID N0. 
1 2 

MODE1 NUMBFP 
3 4 5 

0781 -82.36 344.84 -243.05 575.12 -47.41 318.69 -36.13 306.96 -136.19 408.27 
079 -3304.53 3109.03 1997.3? 152.38 9049.06 1282.96 9303.69 1283.67 9464.00 550.75 
080 1164.12 -519.50 -2.02 55.12 728.50 -121.54 744.79 -330.08 330.66 -161.42 
091 1071.03 1824.90 -598.94 1958.70 7339.00 1764.92 328.77 2061.05 459.45 976.18 
082 153.77 155.74 /7.09 211.79 102.62 201.73 80.58 215.88 -0.74 274.18 
0034 1705.29 -14.38 1995.90 170.75 1814.92 167.56 1808.24 171.59 1816.27 191.18 
0833 1100.14 -18.13 1763.98 193.09 1733.92 180.55 1800.04 160.14 1809.94 167.17 
083C 1631.61 127.92 1740.44 176.26 1698.63 215.18 1704.04 211.42 1714.37 196.41 
0844 2331.35 -111.79 2308.32 -4.11 2599.76 -37.77 2588.47 -26.53 2585.10 -10.54 
0848 2260.31 -119.27 2408.64 -45.96 2571.55 -94.05 2553.27 -85.77 2551.25 -81.66 
085 -551.31 1430.04 -319.18 837.43 -270.40 704.92 .-277.59 710.87 -215.60 677.71 
0864 1161.61 -337.89 981.86 -156.01 1247.09 -349.46 1093.06 -230.98 1057.79 -199.51 
0868 8h7.76 -44.81 036.71 -89.24 856.35 15.80 857.60 -15.42 906.18 -111.77 
086C 1158.25 -102.27 858.52 -135.54 1240.27 -347.08 1157.70 -306.11 1058.78 -269.14 
036D 1162.87 -336.49 765.58 -154.47 1152.62 -357.60 1049.53 -304.56 970.91 -304.59 
086E 1069.26 -246.94 849.39 -124.57 1054.78 -244.52 1018.32 -226.85 960.25 -196.83 
086F 1083.02 -292.52 905.72 -155.69 1104.50 -307.06 1061.25 -281.29 931.62 -170.17 
086G 1110.4? -317.03 862.09 -126.66 1113.67 -311.95 1052.71 -272.29 947.94 -198.43 
087 1901.58 399.47 2642.76 869.42 2673.83 739.33 2672.92 754.25 2533.81 833.94 
088 1797.93 290.12 2271.49 795.79 2557.71 1050.68 2451.17 967.66 2416.02 939.19 
089 1947.54 219.78 2326.78 -169.03 2251.97 281.67 2263.70 236.06 1839.80 310.70 
090 1301.22 -212.84 916.79 -170.33 1178.77 -141.51 1140.45 -147.43 1083.56 -206.88 
091 735.27 -229.40 780.19 -286.68 728.97 -225.16 726.59 -223.31 740.61 -236.84 
092 1822.36 146.67 2185.77 886.40 1830.54 666.17 1870.36 619.27 1910.98 698.00 
093 1855.00 -99.55 2208.64 946.71 1728.86 780.34 1816.16 600.63 1826.77 844.16 
094 1845.13 -1136.54 -24.11 244.26 1143.08 -858.06 1114.90 -892.13 107.07 294.36 
0954 986.32 -808.05 1836.15 -964.96 1236.38 -876.63 1253.74 -887.30 1402.65 -906.16 
0958 -292.10 818.01 193.93 -205.83 -173.99 541.89 -175.48 543.99 -157.40 529.38 
096 1522.72 269.79 1148.38 705.91 1423.31 392.92 1403.39 425.95 1365.74 600.85 
097 756.65 140.83 -13.41 555.51 456.71 344.15 483.13 322.45 102.66 560.29 
0984 782.11 -233.43 529.17 69.45 692.08 -108.07 645.69 -81.03 461.57 92.86 
0988 811.07 -284.93 444.42 42.48 690.55 -161.08 641.25 -134.2Q 465.86 16.40 
098C 143.20 56.59 123.05 132.21 132.00 71.73 134.19 77.56 33.00 718.94 
098D 245.99 -30.55 -399.93 841.97 137.07 45.95 55.75 130.41 81.52 47.11 
093F 269.87 -53.45 276.01 -71.67 243.70 -24.98 282.53 -61.56 447.10 -194.18 
099A 41.12 -417.90 109.52 -479.17  70.46 __ -452.60 30.64 -422.11 127.46 -492.88 
0998 320.65 -558.23 26.77 -381.88 87.43 -435.09 122.15 -460.68 1.40 -366.69 
100 721.49 267.82 955.20 140.39 724.97 304.59 748.68 277.97 783.84 240.82 
101 -133.17 874.94 -84.38 813.88 -116.24 902.28 -110.41 888.00 -53.11 803.77 
102 1342.81 -103.15 740.97 199.54 2621.82 -696.41 1080.01 -3.08 922.92 59.84 
103 395.65 -120.51 321.77 -79.24 390.82 -117.94 397.20 -126.99 495.16 -209.38 
104 782.10 1895.69.  10029.63.  1840.47 _ 898.56 2156.45__.  964.87 2016.90 1119.19 1983.00 
105 85.75 1194.56 254.94 1106.72 142.39 1243.03 152.11 1216.71 157.62 1160.63 
106 -547.51 2501.18 -970.43 3399.25 196.12 1898.05 . -410.24 2474.37 -167,48 1036.14 
107 107.59 91.65 37.74 151.24 83.4Q 113.22 80.15 115.79 62.54 130.16 



- 

ID NO. 
1 2 

MODEL NUMBER 
3 4 

108 94.55 158.17 -136.81 377.27 83.24 167.78 67.27 180.08 -86.31 372.52 
109 333.69 -430.17 -292.75 338.18 775.49 -399.14 704.45 -365.5? -366.99 451.04 
II0A 41.60 -4.03 -1.12 3.49 224.25 -147.15 232.93 -153.06 274.41  -191.22 
1108 98.91 -44.07 -479.32 644.2? 297.59 -117.45 316.24 -199.14 319.37 -276.58 
1100 204.66 -124.71 -17.27 18.25 441.15 -275.56 462.94 -287.61, 532.25 -336.06 
110D -504.30 697.44 -244.34 249.33 -515.00 701.29 -465.69 605.5? -170.99 178.30 
110E -181.09 229.90 -631.77 874.74 -6.31 38.28 115.58 -63.47 106.77 -90.67 
111A 470.51 83.10 310.39 511.61 484.39 127.40 444.30 173.67 513.17 77.05 
1119 527.05 -42.93 143.11 492.01 485.03 4.68 466.25 22.79 424.95 77.98 
1110 477.79 -33.98 305.67 119.1? 447.21 . -13.77 460.29 -30.22 401.36 16.91 
112A 1932.01 94.63 1659.51 694.01 2301.09 204.01 1249.15 245.30 2169.22 276.16 
1128 1875.70 112.23 1705.45 499.38 2124.17 223.47 2101.37 735.10 2021.31 761.11 
112C 1790.96 125.77 1696.19 397.87 1953.90 224.59 1943.59 226.16 1991.82 247.46 
1120 -19.31 1584.82 8160.98 1055.48 89/9.41 273.71 8939.95 2/1.71 8943.53 614.40 
112E 1504.07 -12.66 1260.62 585.4? 1582.00 129.82 1459.46 222.33 1414.97 300.31 
113 1442.08 170.86 1504.09 87.11 1527.25 200.16 1533.43 192.07 1519.50 178.22 
114A 479.74 922.17 1766.81 1376.33 1741.31 1204.35 1520.41 1198.77 1955.78 1234.10 
11411 467.97 1058.57 1035.30 1272.79 938.61 1242.66 1016.71 1202.18 1020.99 1230.00 
114C 1857.31 -39.74 998.74 379.43 1903.69 297.45 2084.40 191.19 1864.95 220.34 
115 1247.53 -99.37 1283.59 120.46 1399.27 -60.46 1271.77 7.62 1263.08 17.19 
116A 747.51 -104.78 6.06 8804.51 -369.48 8906.75 -350.18 9213.89 -196.24 9252.29 
1169 589.25 -41.30 142.92 526.24 568.82 -13.73 497.35 35.00 279.80 262.21 
116C 299.0? 73.15 354.24 -8.15 294.45 65.46 312.57 45.69 366.64 -14.51 
1174 1816.45 -138.67 1683.31 10843.15 2233.03 297.36 2057.09 401.34 1934.26 601.24 
1176--  1768.49 90.18 1291.71 1467.58 2002.35 264.91 1978.84 268.80 1870.13 371.72 
117C 1632.63 139.21 1491.11 460.49 1786.70 255.15 1775.65 237.69 1749.47 231.47 
118 1390.28 -450.16 433.12 195.94 1345.55 -406.48 1294.12 -389.09 628.37 -10.69 
119 1629.50 91.35 1759.53 205.66 1864.43 172.29 1800.91 181.73 1764.62 202.14 

----- 120A 509.42 1262.86 940.99 1227.60 670.94 1362.84 600.99 1338.22 758.94 1294.82 
1208 718.14 1037.42 918.85 1208.88 587.32 1316.04 666.72 1237.51 736.76 1257.58 
121-  -269.14 1995.14 1161.C7 140.93 30.70 2676.12 -112.25 2300.45 1002.45 -95.53 
122 426.71 1656.95 1081.84 1915.39 919.08 1827.78 956.33 1835.35 857.03 1978.56 
123 4516.66 -614.20 -434.57 10123.03 2943.15 993.03 1947.97 -7061.90 -538.53 10100.31 
124A 118.79 673.31 1236.09 179.05 277.31 686.50 335.04 606.77 375.30 553.35 
1248 -164.40 875.83 -3.12 855.33 -24.84 742.85 -7.00 723.24 -125.34 1076.81 

------- 
125 
126 

111.42 
216.27 

134.64 
596,79 

124.60 - 
317.88 

149.01 
495.70 

117.75 
156.82 

146.33 
644.35 

111.92 
170.37 

155.96 
627.77 

107.13 
199.04 

176.99 
563.23 

127 814.19 365.41 1607.10 -255.95 1003.97 201.71 937.82 214.46 585.43 467.72 
128 428.69 376.49 606.15 -102.24 565.49 162.26 603.52 118.05 448.61 269.14 
129 641.18 222.18 760.86 98.71 646.34 223.74 664.81 206.19 737.40 130.40 
130A 977.59 -854.18 10706.72 -1211.00 1157.45 -908.95 1178.81 -926.56 2044.30 -1155.10 
1308 229.83 633.89 9568.44 -1184.88 9406.73 -1534.62 449.94 375.11 -2076.55 -1132.63 
130C 691.99 -553.04 7539.20 -1256.09 1169.58 -912.23 1186.45 -930.40 1504.59 -891.04 
130D 1383.41 -1094.44 4312.33 -1285.02 1227.50 -918.71 1246.89 -931.88 1231.83 -669.54 
130E 446.11 -112.43 1843.77 -1217.62 624.02 -351.75 612.80 -334.65 1022.49 -791.66 



ID NO. 
1 

m01FL NUMBER 
3 4 5 

130F 528.86 -251.01 2039.91 -1304.56 597.50 -324.79 528.45 -210.37 1733.29 -1279.51 
131 1720.87 -402.51 1873.37 -424.94 1795.79 -390.12 1810.43 -355.38 1846.62 -343.62 
132 1/9.97 719.50 159.06 1304.02 183.49 775.91  199.94 765.10 154.95 865.5? 
133 972.75 2786.40 3031.39 2352.93 2090.26 3334.55 2111.14 3216.60 2341.65 2521.27 
134A 3535.97 -124.50 1796.41 950.29 948.15 10563.45 957.19 9338.96 1005.42 9345.20 
134R 2030.01 -488.91 1883.82 864.43 976.06 10535.05 091.84 10137.15 1028.27 10355.29 
135 -807.00 1954.69 9557.63 -712.99 9478.18 -840.63 9444.72 _ -884.14 9385.80 -875.91 
136 517.81 519.11 2322.48 351.49 629.31 529.26 626.45 526.62 405.94 825.40 
137 536.80 -367.61 147.95 -123.75 487.58 -336.78 485.73 -335.84 342.53 -256.95 
138 -391.27 791.81 -97.31 343.20 -420.05 928.38 -377.50 803.55 -106.65 333.36 
139 -416.64 914.Q6 -148.37 407.19 -479.14 1055.73 -347.04 810.01 -4.13 211.93 
140 31.74 195.29 13.40 359.46 86.06 227.43 84.21 224.90 81.63 236.20 
141 977.73 -163.51 252.05 687.92 1107.85 -337.35 846.57 -201.29 968.05 -23.79 
142 1390.00 854.49  8570.12 1287.72 8734.95 831.18 8743.65 1089.68 8637.59 1286.27 
1434 -17.76 130.10 343.75 -166.89 72.60 44.95 74.62 42.74 166.83 -38.87 
1435 427.88 -222.90 446.00 -231.94 460.60 -235.23 463.27 -237.13 477.99 -249.61 
144A 388.11 85.68 485.08 153.56 505.82 65.23 430.46 104.49 220.09 320.83 
1448 57.09 256.87 -89.95 443.89 8.27 294.30 -125.35 433.40 -324.13 821.00 
145  1327.96 -370.17 1546.30 -297.28 1314.79 -264.54 1369.29 -279.20 1550.89 -289.14 
146 166.57 210.68 135.44 324.03 171.53 242.54 170.71 244.89 163.57 265.67 
147 878.77 357.39 876.82 400.39 893.29 441.70 906.71 425.07 915.72 396.87 
148 -18.56 881.07 -241.16 894.47 -132.23 1130.52 -116.63 1039.03 -134.67 910.80 



ID 40. 
6 7 

MODEL NUMBER 
8 9 10 

--- 
001 673.92 440.82 701.71 613.58 1066.67 126.73 1067.03 126.21 816.72 352.09 
002 834.04 305.43 748.22 456.69 991.22 -2.43 991.22 -2.43 2509.7? -505.99 
003 -131.24 -298.82 214.72 -319.50 81.38 -79.56 76'.47 -76.25 -182.97 -92.16 
004 210.14 -80.8? -9.03 66.82 -476.41 596.34 -476.41 596.34 -57.73 107.21 
005 554.57 -174.22 519.11 -267.68 -102.88 317.25 -102.30 316.16 474.53 -154.11 

_ 006 911.40 -267.73 875.90 -218.51 857.49 -210.12 857.38 -210.13 959.91 -300.95 
007A 71.39 -488.62 140.14 -496.91 192.05 -524.41 192.05 -524.41 0.08 -398.50 
007B 23.85 -492.04 72.43 -442.94 100.02 -451.30 100.25 -451.51 33.78 -449.50 
007C 21.79 -410.15 77.08 -411.97 50.79 -381.23 50.71 -381.18 -15.07 -349.53 
008A 167.61. 306.38 68.96 426.93 69.61 437.62 69.31 438.03 326.21 153.56 
0088 496.40 26.64 302.27 174.00 -75.63 559.99 -75.63 559.99 142.02 320.67 

- _ 0094 359.82 51.81 304.67 215.75 500.95 117.84 500.93 117.83 382.61 100.10 
0098 39.78 418.73 5.77 566.02 97.76 477.49 97.76 477.49 215.40 216.27 

/ 010A -243.53 695.94 -269.92 722.72 -154.50 600.12 -154.50 600.11 -22.04 473.00 
0108 -208.20 675.02 -220.61 693.80 -187.53 662.45 -177.75 652.82 -190.49 648.71 
011 -261.76 465.46 -290.06 549.21 -239.49 454.93 -239.67 _.. 455.31 382.10 -229.48 

1 -----  012 -11.69 166.86 -221.59 468.93 -402.72 949.27 -402.77 949.45 -238.32 498.49 
13 560.43 -529.85 -34.36 355.23 229.32 -49.90 228.43 -47.68 20.61 220.75 
014  449.43 1493.62 -- -- 375.23 1593.54 435.33 1569.87 435.32 1569.87 696.26 1313..04 

_ 015A _ 260.79 1587.86 285.76 1124.30 383.65 1707.29 383.76 1707.60 321.66 1499.28 
0158 350.38 1950.89 435.35 1771.61 439.38 1643.00 439.27 1642.76 193.35 1987.23 
015C 1378.60 1367.78 1212.93 1295.21 1279.00 1224.23 1278.97 1224.24 1725.17 1496.49 

'----- 0150 521.04 1495.29 657.57 1379.60 687.75 1363.71 688.87 1364.08 422.82 1566.15 
015E 337.87 1523.86 489.08 1478.80 760.35 1364.54 753.89 1365.90 596.35 1380.34 

------ 016 ' - 739./1 -318.15 827.76 -355.45 -  -837.34 -357.37 837.97 -357.49 -243.53 348.43 
017 547.63 1179.72 607.39 1126.03 643.69 1069.53 643.69 1069.53 654.71 1104.23 
0114 215.31 71.45 219.30 79.28 194.25 112.51 194.25 112.51 186.38 111.51 
0188 229.35 24.19 225.92 _ . 32.00 173.72 91.38 173.72 91.38 136.94 132.96 
018C 66.01 298.67 51.65 242.70 75.21 182.29 75.22 182.28 107.84 203.96 
0180 _._ 167.06 76.70   186.59 _ 58.34  210.82 33.10 211.02 32.87 96.03 159.97 
018E 188.18 74.68 163.69 101.61 . 126.27 145.96 126.29 145.94 186.74 77.35 

1 019A 197.09 1577.37 184.86 1571.71 174.27 1606.71 174.25 1606.78 167.16 1644.70 
0198 882.98 631.92 879.05 678.68 669.24 836.51 669.51 836.43 772.24 676.76 
020 331.72 258.21 413.55 __ 116.39 241.55 183.91 270.36 194.62 379.53 101.21 
021A 215.19 108.98 195.10 151.41 170.47 198.48 170.62 198.20 165.15 205.51 

------ 021B 288.56 186.09  316.53 125.88   370.22 42.63 370.09 42.69 344.17 80.12 
021C 179.68 311.93 206.15 238.99 260.76 136.55 260.76 136.55 263.84 128.56 

1 0210 155.61 207.82 140.15 248.81. 139.36 256.86 ' 139.37 256.85 174.66 184.41 
022 225.61 109.32 250.10 77.91 317.00 -10.25 316.52 -9.67 211.19 134.55 

--_ 023 1344.51 -445.67 600.89 505.77 618.24 495.43 618.02 495.77 1226.29 -219.33 
1 024 -115.46 1512.02 -110.29 1621.92 -150.83 1749.17 -150.83 1749.17 -157.65 1616.89 

025A 594.54 _ 514.78  462.84  776.22 316.86 1129.04 316.74 1128.97 339.53 925.00 
0258 245.29 1033.14 247.85 1042.10 235.10 1095.75 --. 234.73 1096.49 223.41 1163.76 
025C 156.24 1051.27 145.89 1081.77 157.16 1057.67 157.16 1057.66 209.33 938.12 
026 36.02 -28.35 -67.80 73.67 -96.57 99.94 -97.54 101.25 -316.44 508.44 



ID NO. 
7 

MODEL NUMBER 
9 10 

027 38.90 -26.98 85.10 -86.69 66.05 -62.01 65.88 -61.80 68.93 -61.Q8 
028 125.92 1144.10 100.94 1046.39 96.73 1023.28 96.91 1022.90 205.98 788.68 
029 -264.09 10836.96 -143.72 10743.21 -86.63 3608.93 -97.07 10256.89 -39.30 849.5. 
030A -14.70 111.44 75.36 6.40 200.44 -92.40 197.36 -80.R1 -7.13 96.51 
0308 43.53 69.34 66.98 48.56 33.37 69.65 33.45 69.60 -88.9? 166.61 
030C -125.14 218.94 -101.60 197.88 -108.80 202.17 -109.15 202.46 -236.29 109.47 
0300 -45.08 164.53 -94.62 186.94 -22.50 134.93 -22.42 134.88 -115.57 272.13 
031 547.91 -208.34 395.55 -140.88 -32.17 126.71 -32.07 126.71 655.41. -241.45 
032A -209.51 1494.71 -188.03 1617.46 -127.39 1590.15 -127.42 1590.08 -146.38 1428.65 
0328 -221.61 1553.10 -201.29 1576.55 -157.42 1520.41 -157.47 1520.47 -216.35 1545.50 
033 1120.24 405.06 1716.19 369.44 1719.93 400.99 1719.94 400.99 1090.28 606.04 
034 550.14 439.66 1354.43 166.52 1325.93 224.92 1325.98 224.90 615.21 532.12 
035A -613.04 1160.73 -608.60 1128.91 -587.37 1020.76 -586.90 1018.85 -395.61 395.23 
0353 -258.21 203.33 -47.70 -57.28 344.88 -387.02 349.98 -390.37 -241.36 193.14 
036 -310.31 -124.21 -276.20 -192.07 -229.65 -251.11 -229.63 -251.15 -355.53 -98.23 
037A -395.07 1904.93 -392.92 1904.97 -411.52 1977.34 -412.61 1984.88 -491.51 2101.66 
0378 -367.37 1753.89 -371.95 1793.79 -373.09 1775.47 -373.10 1775.48 -371.79 1689.54 
038 -336.91 -153.86 -150.77 -291.68 -204.31 -151.10 -203.61 -152.19 -468.85 219.37 
039 -245.91 405.63 -324.03 453.96 -343.16 472.51 -343.16 472.51 -442.12 766.99 
040 263.47 524.17 277.24 451.15 290.45 392.27 290.45 392.27 349.43 487.44 
041 1126.81 1368.97 876.69 1409.80 791.21 1475.52 791.21 1475.53 938.97 1577.80 
042A -468.63 632.60 -465.96 630.38 -242.78 292.20 -244.30 294.04 -266.79 289.54 
0426 -116.41 239.90 -111.57 205.79 -115.36 203.02 -115.40 203.07 -25.11 98.00 
043 389.01 2024.14 423.71 1748.96 358.09 2277.59 358.09 2277.59 319.38 2675.46 
044A-  266.98 1365.27 294.68 1472.99 323.46 1561.65 323.43 1561.36 236.62 1566.65 
0448 161.76 1401.27 213.80 1521.45 107.39 2036.71 107.87 2034.59 33.39 2391.65 
045 90.79 427.35 -16.72 415.41 9.10 338.86 9.09 338.86 -95.70 611.34 
046 130.33 1777.32 6.78 1932.55 -42.59 1981.64 -42.45 1981.17 551.32 1196.21 
047 21?.43 927.61 294.09 951.58 310.27 981.35 310.34 981.41 222.07 966.00 
048 237.68 148.21 336.29 133.13 251.94 189.81 251.03 189.88 -13.93 331.00 
049 492.47 2744.18 539.54 2708.20 574.73 2702.84 574.97 2702.36 463.82 2767.92 
050 217.75 244.54 148.50 242.13 40.35 301.95 41.17 301.38 291.10 195.39 
051 170.5? 10254.54 208.05 3247.18 218.60 3745.92 218.55 3247.9? 561.68 974.15 
052 574.71 290.10 447.08 311.60 272.77 385.09 272.79 385.09 274.79 414.99 
053 597.98 329.69 655.32 317.38 683.94 313.61 684.77 312.83 736.13 237.64 
054 528.49 141.08 510.48 197.31 466.38 266.01 466.56 265.56 397.51 304.01 
055A 1641.72 200.03 1614.84 184.31 1597.35 168.92 1596.83 169.09 1608.57 228.96 
0558 1593.68 230.75 1554.49 202.32 1531.98 177.51 1531.76 177.58 1558.00 231.50 
055C 1547.89 256.96 1501.07 203.21 1491.93 154.70 1491.74 154.77 1470.77 253.14 
0550 1545.39 191.87 1555.62 186.25 1631.57 158.48 1631.59 158.48 1669.11 145.80 
055E 1470.32 233.69 1418.78 217.38 1418.29 201.30 1418.37 201.33 1436.97 234.89 
056A 711.36 0.27 749.24 11.05 777.12 22.98 _ 777.12 22.98 764.87 -9.42 
0568 73.03 655.51 88.40 653.00 105.94 645.00 105.79 645.11 24.02 712.12 
056C 110.16 595.73 116.09 • 587.88 98.35 601.63 98.33 601.68 83.22 625.48 
0560 771.42 -113.57 719.22 -72.73 668.86 -25.53 669.61 -26.25 907.23 -192.03 



ID NO. 
6 7 

MODEL NUMBER 
8 9 10 

056E 50.08 608.05 64.16 586.15 100.23 551.35 100.23 551.35 28.15 612.23 
056F 740.73 -95.20 666.47 -74.24 657.81 -85.27 658.92 -86.42 827.31 -171.41 
057A 1969.48 225.34 1929.52 373.55 1887.56 477.19 1987.50 477.19 2000.64 273.62 
0578 1980.95 399.90 2005.21 382.18 2004.43 392.27' 2004.43 392.27 1930.35 442.03 
0584 344.36 2039.64 385.17 2172.53 188.05 7134.35 388.06 7134.2?. 396.68 2036.90 
0588 348.57 3077.13 349.86 2256.30 376.49 2041.58 376.35 2043.87 345.48 2124.79 
058C - 2157.49 306.45 2169.70 325.7? 2139.68 355.46 2139.14 355.6 9 2080.51 136.31 

__ 059 2140.74 204.41 2181.36 252.61 2214.55 269.06 2214.18 269.11 2169.17 156.17 
060 -257.10 540.89 -153.09 337.01 -5.58 103.50 -6.94 105.16 -179.08 381.10 
061 -279.66 370.39 -165.65 266.57 -29.84 56.98 -16.50 38.71 -313.64 588.40 
062A 1702.8') 148.32 1714.20 180.77 1758.70 198.37 1758.76 198.77 1700.10 207.66 
0628 1615.11 160.18 1626.93 166.54 1653.01 167.55 1653.09 167.52 1608.42 195.58 
062C 1525.95 167.16 1536.25 161.03 1549.69 155.72 1549.72 155.65 1521.40 181.19 
063A 295.35 710.78 217.31 801.93 51.40 953.66 51.42 958.64 -54.41 1001.62 
0638 245.55 865.63 183.44 896.15 68.5? 961.99 68.38 962.12 171.70 890.96 
063C 317.98 753.89 256.79 844.73 105.69 988.01 105.66 988.04 50.74 943.02 
0630 338.28 876.93 347.96 892.55 327.30 917.84 327.28 917.84 320.71 890.92 
063E 552.92 691.96 455.01 798.65 189.68 1001.65 189.73 1001.63 139.74 937.66 

- 063F 433.97 ' 890.37 453.07 911.37 415.48 941.01 416.23 940.76 449.86 898.73 
063G 379.91 979.99 374.41 960.09 322.47 965.10 322.47 965.10 423.31 931.48 
063H 425.03 955.49 447.68 945.97 410.40 954.89 396.91 961.77 282.56 993.38 
064 299.13 -156.77 318.77 -196.36 504.66 -308.82 500.22 -306.61 236.01 -125.27 
065 -185.54 455.12 -57.41 241.14 240.89 -80.84 238.14 -78.47 385.20 -199.55 
066 338.73 121.01 436.48 -17.13 496.80 -85.67 496.80 -85.67 730.57 -290.08 

-067A 7739.05 -16.46 7755.77 -19.71 532.49 2008.42 532.28 2008.4? 59.06 2116.17 
067B 202.39 7149.80 239.52 2131.72 359.67 2056.55 362.66 2055.64 173.32 2117.50 
067C 442.86 2082.13 456.71 2074.11 , 409.55 2047.02 408.63 2047.20 384.15 2045.67 
067D 6705.68 2011.21 6722.51 2008.57 6732.51 1993.43 6734.35 1993.60 6682.84 1960.30 
068  70.36 817.37 -87.37 1145.22 -148.78 1335.96 -149.20 1336.92 28.18 894.18 
0694 -254.33 1765.90 -330.78 2397.07 -313.06 2183.42 -313.09 2183.83 -24.34 882.24 
0698 -280.86 1746.01  -342.97 2029.82 -328.13 1901.86 -324.11 1882.29 -38.57 872.93 

__ 070 1052.59 1158.12 1093.93 1219.40 1101.07 1230.23 1102.08 1229.87 916.44 1497.87 
071 260.89 1834.51 199.01 2001.45 283.35 1695.40 272.17 1714.83 465.20 1403.70 
072A -37.83 271.90 -36.47 270.56 9.42 232.75 8.14 233.79 66.74 184.61 
0728 153.35 105.99 177.35 107.16 81.74 191.11 82.54 182.53 77.69 169.61 

_... 073 475.57 -173.04  340.38 -66.56 9.49 194.01 11.64 197.02 93.24 111.48 
074A  332.64 166.22 309.94 197.09 286.54 220.68 286.54 220.68 402.22 135.68 
0748 652.33 -279.73 588.5? -260.80 407.62 -110.49 407.96 -110.73 406.88 -97.83 
074C 336.20 76.68 297.29 104.44 94.83 234.79 94.64 234.75 235.37 134.24 
074D 227.72 158.77 235.95 135.41 180.11 162.21 180.55 162.04 74.48 257.69 

--- 075A 440.88 -13.37 108.47 354.09 166.83 350.19 166.83 350.19 102.96 401.41 
0758 421.42 -39.83 88.93 355.09 414.59 207.43 414.59 207.43 4.23 461.41 
076  - -388.05 558.65 -316.98 463.20 -59.59 117.24 -33.72 89.79 325.41 -225.75 
077 687.88 -324.75 -3.60 184.23 -269.08 555.18 -269.08 555.18 108.35 109.79 

-- 078A 265.44 29.41 160.81 128.49 92.31 198.30 92.16 198.43 156.12 140.80 



_ 

10 NO. 

---- 0788 29.25 

6 

223.93 -130.31 

7 

395.48 

MODEL 

-232.94 

NUMBER 
8 

530.91 -230.04 

9 

577.02 

10 

-54.13 324.06 
079 9339.64 1344.34 9620.88 829.17 -1947.16 593.99 -1948.26 600.97 -2589.31 2607.36 
080 431.56 -207.08 -54.04 97.65 71.17 0.68 70.34 0.97 771.50 -356.71  
081 1224.71 7100.92 1088.82 912.33 1098.51 846.53' 1081.44 848.22 -629.93 2767.00 
082 -53.01 326.88 -34.42 301.48 94.39 204.22 94.40 204.71' 104.93 197.14 
083A 1017.56 158.10 1815.39 178.95 1818.11 190.21 1817.81 190.79 1819.39 160.45 
0838 1809.16 157.05 1810.89 167.23 1811.61 170.13 1811.56 170.16 1800.15 151.18 
0030 1711.50 201.05 1723.84 183.56 1716.47 191.81 1716.40 193.91 1699.24 215.4? 
084A 2513.04 -11.12 2583.19 -26.17 2584.57 -38.02 2584.83 -18.27 2502.24 -26.03 
0848 2557.07 -76.18 2546.89 -77.96 2550.03 -83.31 2550.11 -83.34 2570.91 -93.75 
085 -200.15 396.14 -236.56 525.45 -324.32 821.63 -324.32 821.63 -298.67 755.43 
086A 1006.89 -123.40 1000.75 -150.09 1123.37 -263.52 1124.06 -264.13 1213.15 -313.27 
0868 882.57 -4.15 902.65 -108.70 917.03 -174.44 937.03 -174.44 870.10 0.01 
086C 1016.22 -143.05 1015.56 -271.05 1104.95 -336.65 1105.02 -336.79 1186.23 -101.74 
086D 1022.96 -702.97 965.07 -285.41 943.05 -318.70 943.77 -319.30 1145.47 -352.41 
086E 944.55 -104.63 941.22 -170.78 979.06 -235.92 976.68 -234.23 1050.92 -242.37 
086F 882.76 -107.04 885.22 -119.68 1005.91 -239.42 1005.53 -239.14 1097.75 -307.55 
0860 915.55 -134.20 920.98 -152.78 961.77 -217.53 963.27 -217.16 1092.80 -297.37 
087 2653.43 736.80 2510.20 839.35 2487.10 891.45 2487.85 892.48 2558.19  765.30 
088 2735.91 1278.42 2435.91 960.89 2374.95 905.21 2374.95 905.21 2557.79 1050.63 
099 2297.73 329.17 1052.68 328.06 1702.67 307.14 1702.07 302.30 2247..99 290.74 
090 1203.03 -121.19 1108.38 -207.64 955.76 -147.32 956.32 -148.24 1258.38 -707.94 
091 695.93 -180.68 733.47 -226.13 778.79 -279.11 778.79 -279.11 732.00 -227.38 
092 1979.01 348.74 1997.18 560.34 1821.64 1027.50 1871.64 1027.50 1832.46 685.23 
-093 2014.11 107.10 1928.94 558.11 1708.01 8169.90 1707.98 8204.07 1653.85 8458.87 

094 -115.27 10434.52 63.22 450.97 215.46 23.05 215.46 23.84 1101.02 -895.92 
095A 1241.46 -920.14 1489.93 -935.33 1360.76 -870.28 1360.77 -870.28 1217.00 -874.11 
0958 -229.55 722.37 -162.84 545.70 -29.55 197.93 -29.55 197.93 -144.74 445.70 
096 1430.14 588.75 1390.97 637.24 1340.91 621.04 1341.16 621.50 1414.76 404.55 
097 -21.64 692.09 68.31 591.59 116.77 540.63 116.74 540.66 120.49 189.35 

-- . 098A 528.85 -20.83 414.90 123.30 439.26 130.45 439.26 130.53 719.07 -126.07 
0988 506.77 -46.79 427.27 41.46 444.71 41.47 445.42 40.98 713.37 -176.59 
098C 163.69 32.52 48.99 193.19 -28.31 316.50 -28.31 316.50 126.48 84.58 
098D 30.02 220.60 85.56 53.82 118.28 -21.93 118.29 -23.93 58.12 132.51 
098E 643.80 -337.11 549.03 -265.32 214.91 7.25 214.71 7.42 240.80 -20.81 
099A 118.78 -500.47 135.50 -498.37 135.56 -496.04 136.06 -496.35 72.34 -454.12 
0998 -13.69 -379.13 -16.27 -351.27 14.15 -371.74 7.74 -366.54 93.40 -435.06 
100 778.64 205.32 781.90 233.62 800.49 237,81 800.49 237.81 724.80 305.62 
101 -54.66 836.34 -45.41 798.04 -57.31 795.81 -57.23 795.77 -117.51 903.48 
102 841.57 116.53 864.72 116.29 960.81 20.41 961.84 19.62 1850.53 -191.62 
103 573.35 -255.81 467.69 -189.93 440.21 -173.13 440.21 -173.11 370.62 -101.50 
104 980.90 2077.56 1129.61 1955.08 1200.35 1944.17  1200.23 1944.26 915.47 2105.47 
105 196.13 1060.77 176.79 1095.78 117.57 1237.66 117.90 1236.95 124.7 0 1251.41 
106 -465.13 2920.02 -136.42 1019,17 -125.48 941.55 -125.35 941.31 -518.47 2626.80 
107 70.68 124.61 51.84 139.44 51.08 139.67 51.08 139.67 82.08 114.22 



ID NO. 
6 7 

MODEL NUMBER 
a 9 10 

- 108 -70.81 305.72 -101.59 138.19 -116.46 355.17 -116.42 355.17 89.35 163.61 
209 -350.84 472.71 -396.92 503.52 -226.83 254.38 -214.79 239.86 307.05 -202.41 
110A 363.25 -220.75 303.64 -207.25 82.06 -65.78 76.99 -61.76 324.33 -209.30 
Itoe 486.45 -284.91 386.52 -252.19 -82.35 84.19 -82.35 54.19  471.73 -259.14 
not 740.66 -393.72 600.65 -366.19 10.35 -8.44 7.27 -5.87 5/6.18 -146.57 
1100 716.49 -195.79 613.24 -173.41 313.12 -226.74 313.25 -225.12 650.97 -954.47 
110E 569.50 -310.69 30'.70 -215.12 15.99 -19.41 15.93 -15.66 529.56 -371.91 
111A 163.48 396.83 4/8.01 103.6? 595.19 49.46 589.41 49.52 971.40 77.?5 
1118 421.21 32.24 419.22 75.67 376.31 145.26 376.64 144.97 455.5? 79.51 
111C 404.17 20.73 365.88 97.53 404.94 10.76 405.05 10.95 466.19 -27.97 
1126 2136.64 202.96 2115.39 757.77 2140.21 370.21 2139.47 320.31 22e7.20 241.09 
1128 2046.94 710.68 1990.08 749.71 1995.61 296.41 1995.61 296.41 2119.71 235.74 
II2C 1993.57 211.11 1853.53 240.93 1869.85 275.61 1869.87 275.6., 1951.90 779.31 
1120 106.22 1521.17 343.95 1469.52 550.13 1502.21 560.51  1507.12 44.97 2041.91 
112E 1353.45 744.17 13/6.39 321.22 1411.89  372.01 1431.57 322.1R 1586.4? 113.00 
113 1555.99 238.02 1518.55 189.47 1521.20 147.57 1520.94 142./1 1521.69 703.17 
114A 121.11 1162.08 1629.91 1216.81 7545.23 1268.60 7611.68 1258.52 7721.94 1134.35 
1148 929.47 1211.0? 989.79 1228.09 1055.07 1239.06 1067.31 1218.01/ 1044.40 1189.14 
114C 2149.9i 316.79 1879.08 260.64 1726.17 177.49 1725.4/ 177.55 2257.83 122.32 
115 1015.41 152.70 1177.F7 81.17 1512.75 -84.41 1512.55 -84.65 1403.04 -70.07 
116A -315.45 9113.02 -214.10 907/.46 251.28 696.40 251.20 696.50 659.22 45.61 
1168 255.99 236.04 230.61 315.58 267.65 101.15 267.65 303.15 575.97 -15.66 
116C 357.12 15.17 388.05 -79.14 361.29 -16.30 362.99 -16.55 293.16 62.81 
1174 19)9.16 269.22 1866.80 575.82 1990.31 719.08 1990.31 719.08 2307.79 220.05 

----- 1178 1947.10 189.63 1851.19 332.03 1767.40 535.73 1766.65 535.59 1097.04 272.16 
117C 17/9.98 171.96 1733.24 274.07 1714.08 279.66 1713.89 279.64 1782.50 260,69 
118 931.69 -207.27 613.14 31.70 495.41 134.85 495.52 114.16 1141.97 -414.55 
119 1812.02 176.58 1755.42 208.74 1727.30 221.05 1777.26 221.71 1860.11 173.56 
120A 703.17 1318.40 742.67 1292.91 799.75 1270.32 789.74 1270.32 649.17 1351.54 
1208 721.13 1267.73 765.56 1250.49 745.27 1252.40 745.25 1252.19 696.01 1205.76 
121 1779.29 -263.08 1142.95 -148.69 928.29 -67.11 928.28 -67.10 -209.48 1103.47 
122 895.42 1906.80 853.56 1985.80 851.10 1991.18 851.10 1991.13 937.04 1807.41 
123 4609.54 -9348.09 2174.79 -2321.25 -210.29 5051.61 -203.84 5166.63 -1051.78 2216.73 
124A 449.64 281.66 354.09 574.22 439.35 540.24 439.35 540.23 278.28 635.95 
1248 -122.20 904.92 -138.74 1042.78 -119.96 1097.65 -139.96 1097.65 -35.97 759.97 
125 85.64 205.25 79.52 223.23 131.07 140.83 111.01 140./9 119.02 143.70 
126 234.70 532.98 261.60 509.46 192.21 567.37 190.79 569.46 120.45 669.78 
127 963.94 295.31 588.23 478.99 583.97 463.19 583.97 463.19 958.11 276.99 
128 530.75 266.92 437.52 295.07 458.25 252.21 458.25 252.21 546.36 182.93 
129 726.77 157.26 749.36 120.37 762.56 100.33 762.85 100.08 638.31 230.57 
130A 2081.11 -1325.00 10031.06 -1342.42 2112.87 -1092.06 2113.20 -1092.16 1015.92 -819.23 
1308 2004.16 -1347.45 2773.88 -1281.43 2035.86 -1017.12 2037.37 -1017.41 405.53 505.84 

------ 130C 767.29 --662.52 1243.69 -744.14 1904.43 -971.54 1904.49 -971.57 1183.61 -923.40 
130D 875.30 -702.29 914.49 -338.42 2176.67 -1042.27 2123.86 -1041.34 1255.7? -942.07 
130E 825.09 -010.54 1180.97 -956.47 1044.76 -741.22 1044.76 -741.21 500.76 -172.74 



10 NO. 
6 7 

MODEL NUMBER 
8 9 10 

130F 2127.43 -1540,37 2164.114 -1437.43 1342.49 -1008.59 1342.53 -1008.63 573.92 -287.8) 
131 1896.46 -363.28 1889.48 -150.06 1801.65 -320.27 1801.58 -320.25 1788.59 -351.51 
132 296.91 599.21 157.02 826.56 60.15 1027.71 60.15 1027.70 187.41 776.44 
133 2195.64 1299.09 2380.54 2600.27 2416.61 2506.57 2418.83 2505.65 2009.25 3333.52 
134A 961.14 9764.09 1016.96 9749.23 1018.00 9766.80 1018.00 9866.80 806.60 0060.20 
1348 1031.43 10731.55 1039.31 10629.47 1038.18 10911.79 1038.18 10316.54 2011.87 -449.91 
135 9424.90 -958.80 9644.27 -888.19 9648.94 -839.48 9708.63 -830.91 -627.12 1548.77 
136 444.27 599.11 118.66 884.16 475.83 828.82 475.86 828.76 640.14 515.24 
137 350.59 -258.13 288.08 -222.27 230.96 -191.35 239.84 -191.26 349.29 -263.73 
138 -47.41 238.62 -82.56 299.73 -108.09 342.33 -108.91 342.15 -415.54 907.21 
139 61.80 141.02 32.34 170.61 -65.17 284.10 -65.17 284.10 -416.58 907.14 
140 138.42 144.57 112.02 177.62 14.75 340.12 14.75 140.12 67.00 248.52 
141 1015.41 -39.15 872.56 ?31.29 927.26 -2.98 928.59 -4.10 1102.12 -349.04 
142 8646.07 1261.82 8905.36 1293.48 9013.81 1291.83 9110.75 1291.83 9332.11 930.07 
143A -1.99 115.18 137.21 -13.86 345.13 -168.19 345.13 -168..19 72.53 44.93 
1438 504.27 -261.13 468.98 -244.32 452.10 -235.45 452.19 -235.50 454.55 -231.77 
144A 84.77 360.28 117.50 412.22 342.97 250.26 343.27 250.04 493.47 75.90 
1448 -452.52 1139.45 -408.04 1033.48 7.09 345.93 6.92 346.07 -6.95 303.69 
145 1561.88 -294.26 1534.36 -274.71 1536.47 -285.18 1536.70 -285.22 1349.49 -280.21 
146 181.97 226.17 164.26 263.78 135.63 321.52 135.85 321.07 168.92 247.33 
147 933.74 419.08 932.16 384.72 909.15 385.60 908.57 386.36 892.15 442.02 
148 24.62 900.22 -54.37 763.04 -380.39 1398.72 -381.08 1402.12 -49.53 976.90 

_ 



TABLE 7 

ID NO. 
1 2 3 

OBJECTIVE FUNCTION SUMMARY 
************************** 

MODEL NUMBER 
4 5 6 7 8 9 10 

001 0.4547E-10 0.1206E-01 0.4752E 00 0.1126E 00 0.2618E-01 0.4874F-02 0.2492E-01 0.5513E-02 0.5512E-02 0.2636E-01 
002 0.9095E-12 0.2530E-02 0.7302E 01 0.6837F 00 0.5207E-01 0.4286E-01 0.2954E-01 0.7869E-02 0.7856E-02 0.1195E 00 
0030.1111E-09 0.4883F-01 0.6691E 00 0.6725E 00 0.1750E 00 0.3559E-02 0.1509F 00 0.3790E-01 0.3787E-01 0.9297E 00 
004 0.1819E-11 0.1172E-03 0.1164E-02 0.1119E-02 0.4033F-03 0.3730E-0 0.4053E-03 0.2504F-03 0.2509F-03 0.1656E 00 
005 0.4547E-11 0.6749E-02 0.5656E-01 0.4760E-01 0.1245E-01 0.4643E-03 0.1430E-01 0.1970E-02 0.1865E-02 0.1103E 00 
006 0.3363E-10 0.5938E-03 0.1140E 00 0.2161E-01 0.1914E-02 0.1392E-02 0.2078F-02 0.3696F-01 0.3697F-03 0.1004F-01 
007A 0.9217E-11 0.1831E-02 0.2860E-01 0.5722E-01 0.6063E-02 0.2539E-02 0.6563F-02 0.2191E-02 0.2192E-02 0.1481E-01 
0078 0.3020E-12 0.9965F-04 0.7025E-02 0.1020E-01 0.2250P-02 0.1383E-03 0.2817F-02 0.2885E-03 0.2888E-01 0.1319F-01 
007C 0.8882E-13 0.3204F-03 0.3680E-02 0.6303E-02 0.1010E-02 0.7627E-04 0.1151E-02 0.3994P-03 0.3995E-03 0.1340E-02 
008A 0.1819E-11 0.8073E-04 0.2418E-01 0.1133E01 0.1224E-02 0.4875F-03 0.1571E-02 0.2187F-03 0.2189E-03 0.3350E-02 
0088 0.1819E-11 0.6135E-03 0.6206E-01 0.3192E-01 0.6207E-02 0.10611-02 0.3711E-02 0.9912E-04 0.9906E-04 0.4462E-01 
009A 0.18191-11 0.4501F-02 0.12761 00 0.7280E-01 0.1565E-01 0.6991E-03 0.1513E-01 0.15331-02 0.15331-02 0.7263E-01 
0098 0.0 0.7129E-03 0.3820E-01 0.2289E-01 0.3796E-02 0.27431-03 0.3700E-02 0.1411E-03 0.1411E-01 0.3067E-01 
0104 0.0 0.1232E-02 0.1062F 00 0.61761-01 0.81521-02 0.69571-02 0.6784E-02 0.9952E-03 0.9954E-01 0.2681E-01 
0108 0.0 0.1126E-02 0.7670E-01 0.2761E-01 0.2321E-02 0.1337E-02 0.2469E-0? 0.9161F-03 0.9152E-03 0.1983E-01 
011 0.90951-12 0.28301-03 0.5950E-01 0.4489E-01 0.1226E-02 0.75531-03 0.1106E-02 0.3041F-03 0.1042E-03 0.4013E 00 
012 0.0 0,2451E-02 0.3918E-01 0.14641-01 0.6522E-02 0.34501-02 0.5739E-02 0.1682E-02. 0.1682E-02 0.6900E 00 
13 0.0 0.1291E-02 0.4052E-01 0.3588E-01 0.5242E-02 0.1898E-03 0.48061-02 0.1413E-02 0.1424F-02 0.55601 00.  
014 0.3518E-10 0.4572E-02 0.2847E 01 0.6865E-01 0.1431E-01 0.4850E-02 0.8117E-02 0.8826E-02 0.80251-02 0.1193E-01 
015A 0.482)1-10 0.61751-02 0.75381 00 0.5927E-01 0.1154E-01 0.5046F-02 0.10331-01 0.25041-02 0.25041-02 0.6867E-02 
0153 0.36331-11 0.15751-02 0.98151 01 0.19191 00 0.2482E-01 0.1265E-01 0.1454E-01 0.9000E-02 0.9000E-02 0.6306E-01 
DISC 0.935)1-09 0.33931-02 0.7077E 0? 0.6488E 00 0.7751E-01 0.4313E-01 0.4459E-01 0.2516F-01 0.2521E-01 0.9241E-01 
0150 0.9622E-09 0.2689E-02 0.2063F 01 0.8123E-01 0.1891E-01 0.1067E-01 0.1560E-01 0.6619E-02 0.6604E-02 0.1844E-01 
015E 0.7275E-11 0.53381-02 0.4263F-01 0.1398E-01 0.4018E-02 0.4831E-03 0.2909E-02 0.8361E-03 0.83511-03 0.3689E-02 
016 0.3211E-79 0.10171-01 0.2889E-01 0.2557E-01 0.9743E-02 0.4190E-03 0.7763E-02 0.9333E-02 0.9333E-02 0.79041 00 
017 0.2633E-10 0.5319E-02 0.18021 01 0.5390E-01 0.1154F-01 0.3586E-02 0.1063E-01 0.5271E-02 0.5272E-02 0.7710E-02 
018A 0.9095F-12 0.5464E-06 0.4632E-03 0.34311-03 0.7745E-04 0.3241E-04 0.7633E-04 0.237E-06 0.2142E-06 0.1588E-02 
0188 0.1819E-11 0.45291-06 0.9111E-03 0.6479F-03 0.7119E-04 0.6054E-04 0.62001-04 0.3421E-06 0.34318-06 0.5077E-02 
018C 0.93951-12 0.15931-03 0.5450E-02 0.4401F-02 0.1085E-02 0.63111-04 0.1316E-02 0.(867F-04 0.7866E-04 0.2337E-01 
0180 0.90951-12 0.9135E-04 0.4032E-02 0.2924E-02 0.2919E-03 0.1861E-03 0.3202E-03 0.8256E-04 0.8254P-04 0.6108E-02 
0181 0.18171-11 0.2597E-04 0.1030E-02 0.6713E-03 0.96251-04 0.5363E-04 0.8210E-04 0.2960E-04 0.2960E-04 0.2835E-02 
019A 0.76911-78 0.8274E-05 0.1291E-01 0.1564E-02 0.2717E-01 0.2385E-03 0.2151E-03 0.1796F-04 0.17968-04 0.5651E-03 

- 0198 0.1323E-08 0.5939E-02 0.20901 00 0.3164E-01 0.9090E-02 0.2142E-02 0.91971-02 0.2761E-02 0.2762E-02 0.6158E-02 
020 0.0 0.1452E-01 0.6901E-01 0.5728E-01 0.1843E-01 0.7237E-03 0.17351-01 0.14451-01 0.1552E-01 0.7060E-01 
021A 0.18191-11 0.13641-05 0.5559E-03 0.4193E-03 0.5237E-04 0.1612E-04 0.44051-04 0.4009E-05 0.4028E-05 0.1914E-02 
0218 0.9095E-12 0.1344E-04 0.3320E-02 0.19041-02 0.2926E-01 0.3748E-04 0.1966E-03 0.3759F-04 0.3759E-04 0.4353E-02 
021C 0.9095E-12 0.5451E-04 0.4909E-02 0.3152E-02 0.3807E-03 0.1595E-03 0.26941-03 0.4788F-04 0.47891-04 0.1070E-01 
021D 0.9095E-12 0.5228E-04 0.4276E-02 0.2509E-02 0.2450E-01 0.11651-03 0.2118E-03 0.6074E-04 0.59611-04 0.5827E-02 
022 0.1812E-11 0.1959E-03 0.5681E-02 0.3163E-02 0.1940E-03 0.1325F-03 0.2962E-03 0.1926F-03 0.19261-01 0.5587E-02 
023 0.4547E-11 0.1639E-02 0.30331 00 0.1189E 00 0.5366E-02 0.20581-07 0.3807F-02 0.4609F-02 0.46097-02 0.5772E 00 
024 0.1819E-11 0.17571-02 0.46281-01 0.1651E-01 0.5398E-02 0.33471-03 0.1344F-02 0.4971E-02 0.4971F-02 0.1491E-01 
025A 0.4091E-10 0.1415E-03 0.11171 00 0.3180E-01 0.93781-02 0.2057E-02 0.72831-0? 0.1017E-03 0.10171-03 0.2077E-01 tin 
0258 0.1819E-11 0.53171-03 0.1722E 00 0.1792E-01 0.2324E-02 0.1463E-02 0.1736F-02 0.66721-03 0.6672-01 0.6726E-02 (4 
025C 0.2274E-10 0.3888E-04 0.59841-02 0.1783E-02 0.3249E-03 0.26701-03 0.26691-01 0.5597F-04 0.5597E-04 0.1952E-02 
026 0.2956E-11 0.5715E-03 0.1144E-01 0.10911-01 0.14511-02 0.2370E-03 0.1621F-02 0.7118E-01 0.7115E-01 0.17201 01 



ID NO. 
1 2 3 4 

MODEL NUMBER 
5 6 7 8 9 10 

021 0.2061E-12 0.7626E-03 0.4133E-02 0.4047E-02 0.10161-02 0.1893E-03 0.8323E-01 0.8265F-03 0.8265E-11 0.1551E 01 
028 0.9186E-10 0.1315F-02 0.4471F-01 0.2536E-01 0.2413E-02 0.9611E-03 0.16961-02 0.81771-03 0.8178E-03 0.2749E-02 
029 0.2638E-10 0.16421 00 0.58371 01 0.2198E 01 0.3966F 00 0.3035E 00 0.4472E 00 0.7369F-01 0.74181-01 0.62841 03 
030A 0.0 0.7919E-03 0.4702F-02 0.4750E-02 0.1777E-02 0.1426F-04 0.2262E-02 0.8494E-03 0.8494E-01 0.3203E 00 
0309 0.9095E-12 0.1699E-04 0.6798E-03 0.60971-03 0.7048F-04 0.4042E-04 0.8199E-04 0.1957E-04 0.1957E-04 0.4351E-01 
030C 0.0 0.6305F-05 0.2415E-03 0.2189E-03 0.2463E-04 0.1421E-04 0.2803E-04 0.7363E-05 0.71t3F-05 0.1867E-01 
0300 0.0 0.8141F-05 0.4300E-03 0.4080E-03 0.9446E-04 0.3525E-04 0.9700E-04 0.9319E-05 0.9133E-05 0.4916E-01 
031 0.1421E-11 0.50031-04 0.1910E-01 0.16451-01 0.1437E-02 0.1021F-02 0.1407E-02 0.3730E-04 0.373?E-04 0.26681 00 
032A 0.1182F-10 0.1055E-02 0.6277r-01 0.1435E-01 03941E-02 0.2982E-03 0.4037F-02 0.13961-03 0.1398E-03 0.4487E-02 
0328 0.9095F-11 0.8692E-03 0.1984E 00 0.1763F-01 0.3272E-02 0.8760E-03 0.2401E-02 0.1507E-02 0.1507E-02 0.5632E-02 
033 0.1081E-J8 0.3229E-02 0.2676E 00 0.8785E-01 0.3764E-02 0. 3517E-04 0.2326E-02 0.4796E-03 0.4756E-03 0.1487E-01 
034 0.4547E-11 0.3681E-03 0.35481 00 0.13211 00 0.6188E-02 0.8549E-05 0.3709F-02 0.4466E-03 0.4466E-03 0.5166E-01 
035A 0.4103E-02 0.2715E-03 0.1648E-01 0.5555E-01 0.8351E-03 0.5577F-03 0.7400E-03 0.2415E-03 0.2414E-03 0.15851 00 
0358 0.75551-04 0.1030E-03 0.2023E-02 0.2266E-02 0.7210E-03 0.1296E-03 0.65681-03 0.2307E-03 0.2300E-03 0.2365E-01 
036 0.31971-13 0.4378F-03 0.5372E-02 0.1099E-01 0.9912E-03 0.34501-03 0.1256E-07 0.3665F-03 0.3664E-03 0.4453 E--02 
037A 0.28081-)6 0.3224E-03 0.7458F 00 0.1466E 00 0.5716E-02 0.4520E-02 0.4507E-02 0.1074F-02 0.1079E-0? 0.2664E-01 
0378 0.26381-10 0.3702E-03 0.9713E-01 0.2368F-01 0.3849E-02 0.3103E-02 0.3079E-02 0.7362E-03 0.7359F-03 0.5813E-02 
038 0.2416E-12 0.1397E-02 0.4219E-01 0.6460E-01 0.9237E-02 0.2659E-03 - 0.9419E-02 0.1998E-02 0.1998E-02 0.4414E-01 
039 0.3065E-09 0.5699E-04 0.1426E-01 0.1295E-01 0.1682E-02 0.4839E-03 0.1689E-02 0.6672E-04 0.6676E-04 0.1094E 01 
040 0.90951-12 0.2897E-02 0.6488E 00 0.1045E 00 0.8502E-02 0.2660E-02 0.9997E-02 0.1948E-02 0.1947E-02' 0.2980E-01 
041 0.7649E-09 Q.1987E-01 0.6307E 00 0.65151-01 0.1249E-01 0.5556E-03 0.1393E-01 0.2261E-02 0.2260E-02 0.6733E-02 
042A 0.42jiE-09 0.1015E-04 0.2531E-02 0.2406E-02 0,..26441-03 0.7090E-03 0.2037E-03 0.2012E-04 0.2013E-04 0.1628E 01 
0428 0.9095E-12 0.4149E-04 0.4284E-02 0.3982E-02 0.4847E-03 0.2022E-03 0.5716E-03 0.6000E-04 0.5997E-04 0.32171 00 
043 0.1902E-06 0.4828F-02 0.2001E 01 0.1629E 00 0.1462E-01 0.1141E-01 0.9704E-02 0.3052E-02 0.3052F-02 0.1822E-01 
044A 0.2093E-09 0.1077E-01 0.1977E 00 0.5533E-01 0.1895E-01 0.4449E-02 0.1612E-01 0.9130E-02 0.9130E-02 0.3841E-02 
0448 0.3647E-09 0.1118E-01 0.2715E 02 0.69521 00 0.7696E-01 0.46731-01 0.4995E-01 0.16361-01 0.1617E-01 0.6609E-01 
045 0.0 0.8641E-03 0.43641 30 0.1591E 00 0.1406P-01 0.4584E-02 0.1930E-01 0.3064E-03 0.30621-01 0.7466E-01 
046 0.2239E-07 0.1359E-Ot 0.97451 01 0.4416E 00 0.1030E-01 0.6554E-02 0.1018E-01 0.2567E-02 0.2567E-02 0.788E-01 
047 0.3464E-)8 0.72921-01 0.3191E-01 0.1236E-01 0.3719F-02 0.7284E-03 0.3837F-02 0.4265E-04 0.4273E-04 0.2017E-02 
048 0.0 0.1134E-03 0.1127E-01 0.7952E-02 0.13021-02 0.9271E-03 0.1143E-02 0.6737E-04 0.6737E-04 0.27411-01 
049 0.2633E-06 0.155IF-02 0.1673E 01 0.2785E-01 0.6191E-02 0.3116F-•02 0.5345E-02 0.1821E-02 0.1815E-07  0.2541E-02 
050 0.4547E-11 0.3170E-03 0.1872E-01 0.1720E-01 0.1725E-02 0.2209E-03 0.1762E-02 0.2782E-03 0.2782E-01 0.2003E-01 
051 0.1226F-02 0.19581 00 0.26711 01 0.4178E 00 0.8805E-01 0.4758E-02 0.9669E-01 0.8393E-01 0.8394E-01 0.93051 00 
052 0.0 0.9190E-03 0.7281E 00 0.1666F 00 0.1332E-01 0.7697E-02 0.9928F-02 0.13631-02 0.1365E-07 0.7690E-01 
053 0.1819E-11 0.3986F-03 0.2170E-01 0.9745E-02 0.1830E-02 0.5410E-•03 0.1424F-0? 0.2710E-03 0.7703P-03 0.4228E-02 
054 0.1819E-11 0.5938E-03 0.1735E-01 0.8327E-02 0.2533E-02 0.6288E-04 0.1964E-02 0.1685E-02 0.1680E-02 0.5380E-02 
055A 0.1783E-09 0.3868E-03 0.3008E 00 0.1588F-01 0.1459E-02 0.5734E-03 0.1092E-02 0.3219E-03 0.3219P-03 0.5888E-02 
055B 0.33651-10 0.7564F-03 0.6295E-01 0.8084E-02 0.1813E-02 0.2321E-03 0.1688E-02 0.1232E-03 0. 1232E-03 0.1533E-02 
055C 0.1137E-09 0.1429E-02 0.16251 00 0.1819F-01 0.4640E-02 0.8161E-03 0.4521E-0? 0.5488E-04 0.5512E-04 0.2728E-02 
0550 0.9641E-10 0.4362E-03 0.3032E-01 0.4186E-02 0.1173E-02 0.3763E-03 0.7222E-03 0.6997E-03 0.6997E-03 0.1773E-02 
055E 0.29561-09 0.5640E-03 0.1541E-01 0.3440E-02 0.1095E-02 0.1209E-03 0.7772F-03 0.4753E-03 0.4754F-03 0.9343E-03 
056A 0.364 7E-89 0.2484E-02 0.1096E 00 0.3106F-01 0.6743E-02 0.2336E-02 0.6495E-02 0.1792E-02 0.1797E-02 0.1124E-01 
056B 0.8328F-08 0.1436E-03 0.2074E-01 0.5263E-02 0.5983E-03 0.36191-03 0.6082E-03 0.1129E-03 0.1129F-01  0.2393E-02 
056C 0.5912E-10 0.1025F-03 0.1097E-01 0.2759E-02 0.3450E-03 0.2726E-03 0.3472E-03 0.6477E-04 0.6477E-04 0.1369E-02 
0560 0.3365E-10 0.1112E-02 0.2306E 00 0.6139E-01 0.5797E-02 0.4678E-02 0.53031-02 0.8993F-03 0.8993E-03 0.3161E-01 



ID NO. 
2 3 4 

MODEL NUmFIER 
5 6 7 8 9 10 

056E 0.1819E-1/ 0.1941F-03 0.4770E-01 0.1178E-01 0.6776E-03 0.3948E-03 0.6818r-03 0.1801E-03 0.1800E-01 0.9070E-02 
056F 0.9095F-12 0.4791E-03 0.4354E-01 0.1979F-01 0.3059F-02 0.1715E-02 0.3206E-02 0.2662E-03 0.2661r-01 0.1480E-01 
057A 0.1569E-37 0.2215E-02 0.2350E 00 0.2928F-01 0.8259E-07 0.2224F-02 0.7917E-07 0.4669E-03 0.4666P-03 0.2080E-02 
0578 0.3321E-09 0.9831E-04 0.1526E 01 0.1889E-01 0.2605E-02 0.1437F-07 0.1525E-0? 0.1075E-02 0.1070E-02 0.4793E-02 
3594 0.1072r-18 0.4750E-04 0.3035F-02 0.5299F-01 0.1059E-03 0.2730E-04 0.1059E-03 0.1347E-04 0.1347r-04 0.7212E-04 
058B 0.8185E-11 0.9991E-03 0.4182F-01 0.1604P-01 0.4059E-02 0.7274E-03 0.3538F-02 0.4719F-04 0.5791P-04 0.9384E-03 
058C 0.3565F-09 0.9186E-03 0.2154F 01 0.2532E-01 0.3176F-02 0.1577E-02 0.2081E-0? 0.1050E-02 0.1095F-02 0.7468E-02 
059 0.1546F-10 0.3956F-01 0.7957E 00 0.3675E-01 0.5892E-02 0.1871E-02 0.3823F-02 0.2110E-02 0.2107E-02 0.7618E-02 
060 0.9095E-17 0.4813E-03 0.9377F-02 0.8681F-02 0.1893F-07 0.1304E-02 0.1/951-02 0.4501E-03 0.4999F-03 0.7271E 00 
061 0.2061E-11 0.1490E-04 0.1179E-01 0.1112E-01 0.14591-02 0.1320E-02 0.15/9E-02 0.82481-04 0.8246E-04 0.1597E 01 
0624 0.49161-36 0.32061-02 0.9763E-01 0.1758F-01 0.5932F-02 0.1091F-02 0.91721-02 0.10131-02 0.10111-02 0.7554E-03 
0628 0.9095E-12 0.9869E-03 0.3987E-01 0.46481-02 0.1485E-02 0.3629E-03 0.1354F-02 0.37711-03 0.37211-03 0.18801-03 
062C 0.10/71-08 0.1925E-03 0.13561-01 0.1446E-07 0.41071-01 0.16051-03 0.4111E-03 0.16181-03 0.16189-01 0.7826E-04 
063A 0.2046E-09 0.20311-02 0.24821 00 0.92061-01 0.1920E-01 0.98641-02 0.1396E-01 0.1705E-02  0.17051-02 0.3930E-01 
0638 0.3633E-11 0.14491-01 0.1913E 00 0.40641-01 0.16581-01 0.1003F-02 0.9964E-07 0.1441E-01 0.1441P-01 0.1261E-01 
063C 0.8267E-09 0.69771-03 0.19611 00 0.65701-01 0.1304F-01 0.6275E-02 0.9216E-0? 0.91111-03 0.931/1-03 0.7076E-01 
0630 0.36381-11 0.9552F-04 0.6552E-01 0.1239E-01 0.2431E-02 0.1041E-02 0.1763E-02 0.69801-03 0.6979E-03 0.5011E-02 
063E 0.6899F-O8 0.8523E-03 0.3837E 00 0.1311E 00 0.2864E-01 0.1678E-01 0.2127E-01 0.6710E-03 0.67301-03 0.3981E-01 
063F 0.8822E-10 0.3242E-04 0.2979E-01 0.7373E-02 0.1502E-02 0.4901E-03 0.1099P-02 0.2859F-03 0.2858E-01 0.2733E-02 
063G 0.1137E-09 0.9680E-03 0.3303E-01 0.5393E-02 0.1704E-02 0.2257E-03 0.1418E-02 0.7975E-03 0.7974E-01 0.2526E-02 
063H 0.7367E-10 0.4545E-02 0.1520E Or 0.7038E-01 0.6212E-02 0.4064E-02 0.5223E-02 0.1704E-07 0.2097E-02 0.1880E-01 
064 0.0 0.3258E-03 0.3802E-02 0.3616E-02 0.1066E-02 0.7585E-04 0.1417E-02 0.3723E-03 0.3770E-03 0.7972E-01 
065 0.9095E-12 0.51861-03 0.1363E-01 0.1145E-01 0.1188E-02 0.2972E-03 0.7982E-03 0.4985E-03 0.4987E-03 0.7302E-01 
066 0.0 0.7781E-03 0.9606E-01 0.6997E-01 0.3269E-02 0.1177E-02 0.2212E-02 0.1264E-02 0.1264E-1? 0.1015E 00 
0674 0.2274E-10 0.62131-04 0.39651 03 0.36751 01 0.5222E-01 0.3568E-01 0.1907E-01 0.5567E-04 0.55671-04 0.7224E-02 
0678 0.58371-08 0.5452E-05 0.3336E 01 0.2925E-01 0.3275E-03 0.1893E-03 0.2863E-03 0.12151-04 0.3206E-04 0.9643E-02 
067C 0.1136E-08 0.8807E-05 0.4200E 02 0.18211 00 0.3172E-03 0.24741-03 0.21931-03 0.39121-04 0.3910E-04 0.4072E-01 
0670 0.1306E-07 0.6378E-04 0.55461 00 0.9337E-02 0.1709E-03 0.5837E-04 0.1005E-03 0.10581-03 0.1058E-03 0.10171 01 
068 0.4547E-11 0.7339E-02 0.1647E 00 0.60971-01 0.1437E-01 0.?772F-02 0.1763E-01 0.55841-02 0.55851-02 0.1528E-01 
069A 0.2274E-10 0.2785E-02 0.89131 00 0.33781 00 0.2179E-01 0.66701-02 0.2861E-01 0.1467E-01 0.14681-01 0.6982E-01 
0690 0.5912E-10 0.2390E-02 0.8218E 00 0.3192E 00 0.2115E-01 0.8576E-02 0.2627E-01 0.1220E-01 0.1219E-01 0.7623E-01 
070 0.4091E-10 0.25181-02 0.4161E 00 0.5371E-01 0.39821-02 0.5648E-03 0.46761-02 0.33121-02 0.3315E-02 0.1146E-01 
071 0.18191-11 0.1275E-02 0.5835E 00 0.1287E 00 0.1958E-01 0.1360E-01 0.1441E-01 0.5507E-02 0.5651E-02 0.1277E-01 
072A 0.9095E-12 0.8699E-04 0.6853E-03 0.5416E-03 0.13281-03 0.32021-04 0.1383E-03 0.98461-04 0.9845E-04 0.4356E-02 
0728 0.36381-10 0.2824E-04 0.2279E-02 0.1747E-02 0.3130E-03 0.8455E-04 0.3031E-03 0.1053E-04 0.23371-04 0.9425E-02 
073 0.0 0.27861-03 0.3100E-01 0.2422E-01 0.29591-02 0.1075E-02 0.2080E-02 0.7242E-04 0.6875E-04 0.9506E-01 
074A 0.4093E-10 0.2514E-03 0.5312E-07 0.3507E-02 0.8510E-03 0.3000E-03 0.1018E-02 0.2611E-03 0.2613E-03 0.5264E-02 
0748 0.9095E-12 0.44.28E-04 0.7411E-02 0.5000E-02 0.7000E-03 0.2869E-03 0.5191E-03 0.3320E-04 0.3340E-04 0.2761E-01 
074C 0.9095E-12 0.6583E-04 0.7390E-02 0.4594E-02 0.5937E-03 0.3433E-03 0.4449E-03 0.4985E-04 0.4984E-04 0.1292E-01 
0740 0.18191-11 0.2617E-03 0.4794F-02 0.3454E-02 0.6955E-03 0.2231E-01 0.75211-03 0.27341-03 0.2735E-01 0.1140E-01 
075A 0.9095E-11 0.2184E-0? 0.22881 00 0.12571 00 0.10691-01 0.1207E-02 0.6794E-02 0.1247E-03 0.1247E-03 0.1172E 03 
0758 0.9095E-11 0.1314F-01 0.50391 00 0.2671E 00 0.4139E-01 0.3282E-02 0.3810E-01 0.8300E-02 0.8297E-02 0.2059E 00 

-- 076 0.0 0.2226E-04 0.6185E-02 0.5699E-02 0.7021E-03 0.3323E-03 0.6243E-03 0.2119E-04 0.2091E-04 0.5052E 00 
077 0.9095E-12 0.3322E-02 0.1319E 00 0.8431E-01 0.4007E-02 0.12711-02 0.2166E-02 0.5694E-03 0.56951-03 0.25981 00 
078A 0.0 0.77611-03 0.3559E-01 0.2454E-01 0.3686E-02 0.1408E-02 0.3048E-02 0.2325.F-03 0.2299E-03 0.4055E-01 



ID NO. 
3 4 

MODEL NUMBER 
5 6 7 8 9 10 

0788 0.9095F-12 0.1016E-02 0.1097F-01 0.7849E-02 0.2181E-07 0.1941E-03 0.1783E-02 0.16141-02 0.1611F-02 0.1694E-01 
079 0.18541 07 0.1573F-04 0.1636E-01 0.3317E-02 1.1936F-02 0.52211-06 0.3473F-07 0.2925F-04 0.2979E-04 0.14611 01 
080 0.8777r-10 0.1158E-04 0.1828E-01 0.1651F-01 0.1193E-02 0.1082F-02 0.1172E-02 0.2714E-04 0.77141-04 0.10941 01 
081 0.2010E-09 0.1128E-07 0.4001E 01 0.2972E 00 0.1001E-01 0.7869E-03 0.1677E-01 0.5018E-02 0.5022E-02 0.21371 00 
082 0.18191-11 0.6465E-04 0.2269E-02 0.1665E-02 0.24761-03 0.1014E-03 0.1160E-07 0.17441-04 0.6909F-04 0.1219E-01 
0834 0.10641-09 0.1389E-01 0.1331F Ot 0.10411-01 0.1631E-02 0.1059E-02 0.10571-0? 0.4319F-03 0.4319F-01 0.5170E-02 
0830 0.36171-08 0.2663E-03 0.4249E 00 0.6759E-02 0.13531-07 0.1091E-02 0.1081E-02 0.2343E-03 0.7343C-03 0.3083E-02 
083C 0.22011-09 0.1761E-03 0.16371-01 0.24431-02 0.6018E-03 0.5135E-03 0.5558E-03 0.8536E-04 0.8539E-04 0.2324E-03 
084A 0.39d8E-08 0.19311-05 0.1623E 00 0.16361-02 0.4982E-03 0.21411-03 0.3756E-03 0.1834E-03 0.18341-03 0.2492E-03 
0848 0.1573E-08 0.1908E-04 0.3771E-02 0.9963F-03 0.2857E-03 0.1948E-03 0.7951E-03 0.8409F-04 0.8403E-04 0.8892E-04 
095 0.1741F-12 0.8017E-04 0.35041-01 0.36711-01 0.75461-02 0.18071-02 0.18791-07 0.32561-03 0.37551-03 0.1472E 01 
086A 0.7265E-08 0.1488E-07 0.4463E 00 0.6166E-01 0.9546E-02 0.5747E-02 0.6093E-02 0.10151-07 0.3015F-02 0.3402F-01 
0868 0.2274E-10 3.6157E-03 0.1080E 00 0.2812E-01 0.4544E-02 0.1746E-07 0.3673F-02 0.5102E-03 0.5102F-03 0.1519E-01 
086C 0.1637E-10 0.41071-03 0.30241 00 0.7068E-01 0.8129E-02 0.3375E-02 0.5851E-02 0.1114E-02 0.1114E-07 0.1535E-01 
0860 0.4547E-11 0.5333E-02 0.2267E 00 0.8720E-01 0.1612E-01 0.3446E-02 0./791E-01 0.1456E-02 0.14651-0? 0.7850E-01 
086E 0.9095E-12 0.1218E-02 0.2818E 00 0.5745E-01 0.5855E-02 0.2821E-02 0.5145E-02 0.9614E-03 0.9549F-03 0.3053E-01 
086F 0.9095F-12 0.7135E-03 0.10521 00 0.3487E-01 0.3468E-02 0.19871-02 0.7194E-02 0.1098E-02 0.1015E-02 0.1736E-01 
386G 0.1819E-11 0.10191-02 0.19341 00 0.4444E-01 0.4223E-02 0.2595E-02 0.37211-02 0.75221-03 0.7441E-03 0.2024E-01 
087 0.33651-10 0.3554E-04 0.69421-01 0.2233E-02 0.6875E-01 0.1416E-03 0.51911-:03 0.3371E-03 0.33701-03 0.72771-03 
088 0.13291-08 0.1996E-03 0.3950E-01 0.7650E-02 0.2651E-02 0.1651E-04 0.2086E-02 0.8074E-03 0.8082E-03 0.4906E-03 
089 0.2337E-09 0.34991-02 0.2714E 00 0.3607E-01 0.6573E-07 0.6385E-03 0.5789E-02 0.1008E-02 0.10071-02 0.1026E-02 
090 0.4547E-11 0.12121-01 0.4651E 00 0.124IE 00 0.3034E-01 0.9641E-02 0.3729E-01 0.1850E-02 0.1843E-02 0.2430E-01 
091 0.36331-11 0.1489E-03 0.3675E-02 0.1761E-02 0.4363E-03 0.1377E-03 0.3709E-03 0.2099E-03 0.21001-03 0.1972E-02 
092 0.3729E-10 0.72171-02 0.21911 00 0.4402E-01 0.1768E-01 0.2752E-02 0.1534E-01 0.1478E-01 0.1479E-01 0.5918E-02 
093 0.9095E-12 0.3780E-0? 0.22451 00 0.3724E-01 0.1584E-01 0.1600E-02 0.11941-01 0.36971-0? 0.3714E-02 0.2593E-01 
094 0.3053E-10 0.40111-03 0.2027F 00 0.18391 00 0.9449E-02 0.1825E-02 0.6611E-02 0.7182E-04 0.7188E-04 0.18161 01 
095A 0.9415E-12 0.47851-02 0.9682E-01 0.9158E-01 0.1436E-01 0.1777E-02 0.1314E-01 0.4394F-02 0.4395E-02 0.1150E 01 
0958 0.5983E-11 0.4160E-03 0.5717E-02 0.6067E-02 0.1719E-02 0.4750E-03 0.1753E-02 0.3590E-03 0.3581E-03 0.19201 DO 
096 0.5275E-10 0.47911-02 0.2474E 00 0.4584E-01 0.1070E-01 0.2861E-02 0.94931-02 0.6960E-02 0.6964E-02 0.1845E-02 
097 0.3865E-09 0.2447E-02 0.38791 00 0.21851 00 0.7852E-02 0.2343E-02 0.5296E-02 0.2416F-02 0.24161-02 0.23781 00 
098A 0.9095E-17 0.1477E-02 0.4303E-01 0.2641E-01 0.5137E-02 0.9325E-03 0.6496E-02 0.1944E-0? 0.1944E-02 0.2563F-01 
0988 0.4547E-11 0.9230E-03 0.2571E-01 0.1610E-01 0.2714E-02 0.63561-03 0.36021-02 0.1484E-02 0.1484E-07 0.2273E-01 
098C 0.1811E-11 0.2453E-03 0.83591-02 0.6310E-02 0.1257E-0? 0.2047E-03 0.1009E-02 0.2692E-03 0.7692E-03 0.19111-01 
0980 0.0 0.4179E-03 0.3287E-01 0.27941-01 0.5317E-02 0.35021-03 0.5236E-02 0.3116E-04 0.3119E-04 0.14888 00 
098E 0.9095E-12 0.1613F-03 0.1743E-01 0.12841-01 0.1816E-02 0.6316E-03 0.1203E-0? 0.7318E-01 0.23181-03 0.5734E-01 
099A 0.1297E-10 0.3796E-03 0.56581-02 0.1362E-01 0.95311-03 0.4228E-03 0.9609E-03 0.4370E-03 0.4381E-03 0.6192E-02 
0998 0.3197E-12 0.2462E-03 0.6257E-02 0.12211-01 0.8796E-03 0.2781E-03 0.9954E-03 0.3229E-03 0.3222E-03 0.9492E-02 
100 0.3529E-09 0.3670E-03 0.2014E-01 0.7537E-02 0.1738E-02 0.64401-03 0.1511E-02 0.4972E-03 0.49701-03 0.1725E-02 
101 0.3729E-10 0.8011E-04 0.6222E-01 0.1216E-01 0.74981-03 0.2993E-03 0.7293E-03 0.49891-04 0.4988E-04 0.5224E-02 
102 0.4457F-10 0.5275E-03 0.1560E 02 0.5342E 00 0.9939E-02 0.5671E-02 0.46431-02 0.3860E-02 0.3861E-02 0.2483E 00 
103 0.4547E-11 0.1211E-03 0.3558E-01 0.1963E-01 0.8189E-03 0.2968E-01 0.6647E-03 0.3874E-03 0.3875E-03 0.4247E-01 
104 0.4800E-07 0.1193E-01 0.6879E 02 0.31711 00 0.4432E-01 0.2603E-01 0.4109E-01 0.1148E-01 0.1147E-01 0.5437E-01 
105 0.4547E-10 0.4050E-03 0.2079E 00 0.3666E-01 0.5830E-02 0.4587E-02 0.4692E-07 0.7159E-03 0.7157E-03 0.1240E-01 
106 0.1319E-08 0.3591E-03 0.7325E 01 0.2069E 00 0.2794E-02 0.2109E-03 0.2322E-02 0.12581-03 0.1256E-03 0.7644E-01 
107 0.9095E-12 0.6608E-05 0.3150E-03 0.2481E-03 0.3996E-04 0.2999E-04 0.3505E-04 0.8514E-05 0.8514E-05 0.1966E-02 



10 NO. 
1 7 3 4 

MODEL NUMBER 
5 5 7 8 9 10 

103 0.9095F-12 0.2537E-03 0.2636E-02 0.1998F-02 0.3431F-03 0.8380E-04 0.1341F-03 0.2538E-03 0.2538F-03 0.5089E-02 
109 0.9237E-12 0.3631E-04 0.3644E-01 0.3288E-01 0.1272E-02 0.8866E-03 0.1309E-02 0.2168E-04 0.2157E-14 0.1825E 01 
110A 0.0 0.1668F-04 0.1753E-02 0.1711E-02 0.2893E-03 0.5671F-04 0.3299E-03 0.1567F-04 0.15675-04 0.8499E 00 
1108 0.0 0.1425E-04 0.2793E-02 0.2698E-02 0.2973E-03 0.7587F-04 0.2201E-03 0.3593F-04 0.1595F-04 0.74975 00 
110C 0.0 0.3817E-04 0.4243E-02 0.4164F-02 0.5575E-03 0.1601F-03 0.4764E-07 0.2533F-04 0.2532F-04 0.12675 01 
1100 0.9095E-12 0.1994F-04 0.8552E-02 0,8074r-02 0.5866E-03 0.1929F-03 0.4692E-03 0.2051E-04 0.2049F-04 0.1446E 01 
110E 0.9095E-12 0.8473E-04 0.4509F-02 0.4373F-02 0.5313E-03 0.1089E-03 0.5772E-03 0.1044F-03 0.1017E-01 0.12435 01 
111A 0.3365E-10 0.7823E-03 0.14195 00 0.6289E-01 0.8113E-02 0.2610E-02 0.57895-02 0.7799E-01 0.7799E-03 0.1902E-01 
1118 0.0 0.9604E-03 0.2714E-01 0.1528E-01 0.4216E-02 0.9101E-03 0.3702E-02 0.1379E-02 0.1179E-07 0.1418E-01 
111C 0.0 0.1031F-02 0.4960E-01 0.2041E-01 0.2101F-02 0.6894E-03 0.1665F-02 0.1397E-02 0.1392F-02 0.2719E-01 
112A 0.4599E-08 0.1011F-01 0.4949E 01 0.7476E-01 0.1649E-01 0.5526F-02 0.1411E-01 0.1501E-02 0.3501F-01 0.2213E-02 
1128 0.4957E-09 0.4348E-02 0.1283F 01 0.3715E-01 0.1769E-02 0.3436E-02 0.7401F-02 0.2446E-02 0.2446F-02 0.1121E-02 
112C 0.7276E-10 0.2171E-02 0.32515 00 0.1975E-01 0.5151E-02 0.2164E-02 0.4269E-02 0.1711E-02 0.1711E-02 0.!:757E-03 
112D 0.3729E-10 0.6604F-02 0.12005 03 0.3947E 01 0.5948E 00 0.3963E-01 0.1115E 00 0.8241E-02 0.8241E-02 0.1705E-01 
112E 0.7275E-11 0.5922F-03 0.13025 00 0.3286E-01 0.8034E-02 0.5311E-02 0.7433F-02 0.7840E-03 0.7833E-03 0.7847E-02 
113 0.3638E-11 0.1186F-02 0.8931E-01 0.1979F-01 0.6714E-02 0.2170E-02 0.F.456E-02 0.7225F-02 0.2220E-02 0.3319E-02 
114A 0.4729E-10 0.6994E-02 0.6493E 00 0.9502E-01 0.2191F-01 0.7500E-02 0.2066F-01 0.7000E-03 0.6999E-03 0.2403E-01 
1148 0.5275F-09 0.1800E-02 0.2001E 01 0.1078E 00 0.2017E-01 0.1239E-01 0.1391E-01 0.6446F-02 0.6442E-0? 0.2671E-01 
114C 0.4547E-10 0.1212E-01 0.20285 01 0.13735 00 0.3412E-01 0.1092E-01 0.3189E7-01 0.4639E-02 0.4639F-07 0.1907E-01 
115 0.9095E-11 0.1061E-01 0.9044E 00 0.21045 00 0.4607E-01 0.7700E-01 0.3889F-01 0.2327F-02 0.2327E-02 0.3107E-01 
116A 0.1182F-10 0.1094E-01 0.52885 01 0.1448E 01 0.21265 00 0.8512E-01 0.14465 00 0.3221E-02 0.1220E-02 0.1123E 00 
1168 0.1819E-11 0.1000E-02 0.16995 00 0.7281E-01 0.8250E-02 0.5250E-02 0.1212E-02 0.7431E-03 0.7430E-03 0.4259E-01 
116C 0.0 0.1097F-02 0.3476E-02 0.2920E-02 0.1417E-02 0.2880E-03 0.1385E-02 0.1029E-02 0.1028E-02 ,0.9236E-02 
117A 0.2474F-09 0.1212E-01 0.21615 01 0.37515 00 0.10845 00 0.7720E-01 0.9752E-01 0.2557E-02 0.2557F-02 0.8203E-02 
1178 0.2956E-09 0.2302E-01 0.12915 01 0.1475E 00 0.5481E-01 0.2186E-01 0.5491E-01 0.1458E-01 0.1457E-01 0.3462E-02 
117C 0.7731E-10 0.4452E-02 0.8398E 00 0.57)8F-01 0.1510E-01 0.6686F-02 0.1255E-01 0.6918F-02 0.6918F-02 0.3786E-02 
118 0.1546E-10 0.1300E-01 0.24185 00 0.1325F 00 0.2891E-01 0.5989E-02 0.3984E-01 0.1562E-01 0.1563F-01 0.37 6E-01 
119 0.1404E-08 0.1324E-01 0.48615 00 0.5921E-01 0.2162E-01 0.5781E-02 0.1442E-01 0.1551F-01 0.1551E-01 0.5857E-02 
120A 0.5463E-06 0.1135E-02 0.2238E 01 0.5876E-01 0.4797E-02 0.2653E-02 0.3233E-02 0.1604E-02 0.1604E-02 0.1554E-01 
1208 0.9860E-08 0.5298E-03 0.4297E 01 0.8152E-01 0.7332E-02 0.3841E-02 0.5051E-02 0.3664E-02 0.3664E-02 0.1833E-01 

- 121 - 0.9095E-10 0.3308E-01 0.2626E 01 0.6263E 00 0.4999E-01 0.3875E-02 0.6212E-01 0.4455E-01 0.4455E-01 0.25635 00 
122 0.4375E-09 0.8467E-03 0.4650E 01 0.5006E-01 0.1024E-01 0.1687F-02 0.8752E-02 0.8047E-02 0.8047E-0? 0.7819E-02 
123 0.2474E-09 0.5493E 01 0.1954E 03 0.19405 02 0.66895 01 0.2191E 01 0.5629F 01 0.1240E 01 0.1203E 01 0.1724E 01 
124A 0.1819E-11 0.6818F-02 0.2580E 00 0.1008E 00 0.2287E-01 0.5?93F-02 0.1788E-01 0.2815F-02 0.2815E-02 0.3203E-01 
1248 0.9095E-11 0.6543E-03 0.7021E-01 0.2171E-01 0.2604E-02 0.2630E-03 0.1621E-02 0.1018E-02 0.1018E-02 0.2244E-01 
125 0.1819E-11 0.2285F-03 0.5676E-02 0.4437E-02 0.6987E-03 0.4517E-03 0.7156F-01 0.2109E-03 0.2100E-03 0.1840E-01 
-126 0.1182E-10 0.5595E-01 0.37545 00 0.1417E 00 0.3695F-01 0.2533F-02 0.2678E-01 0.3416E-01 0.3415E-01 0.2979E-01 

127 0.6776E-09 0.4948E-03 0.9218F-01 0.4618E-01 0.2224E-02 0.8668F-05 0.1645E-02 0.1328F-02 0.13745-02 0.1265E-01 
128 0.9095E-12 0.6844E-02 0.3005E-01 0.2347E-01 0.2778E-02 0.8154E-04 0.1755E-02 0.1556E-02 0.1556E-02 0.8694E-02 
129 0.5822E-08 0.4884E-03 0.3229E-01 0.9391E-02 0.1380E-02 0.1268E-02 0.1458E-02 0.3878E-04 0.38E14E-04 0.8864E-02 
130A 0.1819E-11 0.9871E-03 0.2544E 00 0.1655E 00 0.3625E-01 0.9251E-02 0.3127E-01 0.1241E-02 0.1241E-0? 0.4739E 00 
1308 0.9095E-12 0.1462E-02 0.3283F 01 0.2582E 00 0.5138E-01 0.8006F-02 0.4907E-01 0.1094E-02 0.1094F-02 0.7337E GO 

0.0 0.1026E-02 0.2892E 00 0.1926E 00 0.4186E701 0.2481E-03 0.4181E-01 0.1189E-02 0.1189E-02 0.7943E 00 130C 
1300 0.9095E-12 0.2309E-03 0.14285 00 0.9507E-01 0.1454E-01 0.2274E-01 0.1059E-01 0.6763E-03 0.6757F-03 0.3855E 00 
130E 0.8185F-11 0.2379F-03 0.6997E-01 0.5603E-01 0.1515E-01 0.1960E-02 0.1459E-01 0.2399E-03 0.2399E-03 0.3402E 00 



JO NO. 
1 2 3 4 

MOOFL NUM4ER 
6 7 8 9 10 

130F 0.9095E-12 0.2448E-03 0.1847F 00 0.1883F 00 0.1781E-01 0.1861F-02 0.1619F-01 0.3503F-03 0.3499F-03 0.7507E 00 
131 0.5275E-10 0.4954E-03 0.2348E 00 0.2260E-01 0.4123E-02 0.3516E-02 0.3504E-02 0.3123E-03 0.3123E-01 0.7653E-02 
132 0.4547E-11 0.6958E-02 0.1144E 00 0.5190E-01 0.1741E-01 0.2526E-02 0.1841F-01 0.5634F-02 0.5640E-02 0.9192E-02 
133 0.5960E-07 0.4984E-01 0.1325E 03 0.2840E 00 0.6561E-01 0.1024F-01 0.9559E-01 0.2407E-01 0.2403E-01 0.1435E-01 
134A 0.3654F no 0.6697E-04 0.3049E 03 0.2585F 00 0.1203E 00 0.2366E-01 0.94119E-01 0.9238E-01 0.9218F-01 0.6601E 00 
1348 0.1246E 47 0.2296E-04 0.4845E 02 0.4837E-01 0.1917E-01 0.4734E-02 0.1425E-01 0.1357E-01 0.1157F-01 0.1596E 01 
135 0.1587F-07 0.2945E-02 0.9569E 00 0.7147E 00 0.4184E-01 0.9572E-02 0.3049E-01 0.9849E-02 0.9855F-0? 0.1305E 01 
136 0.0 0.2690E-02 0.2302E no 0.7255E-01 0.1177E-01 0.2926E-02 0.1049E-01 0.1257E-03 0.1251F-01 0.3527E-01 
137 0.6)04E-12 0.2591E-07 0.6790E-04 0.6732E-04 0.8551E-05 0.5681E-05 0.1025E-04 0.8456F-07 0.8603F-07 0.9361E OD 
138 0.1819E-11 0.7375F-03 0.6897E-01 0.4646F-01 0.2016E-02 0.1178E-07 0.1652F-02 0.4628E-03 0. 4(00E-03 0.1019E 00 
139 0.0 0.2510E-03 0.8530E-01 0.5625E-01 0.1142F-02 0.7858E-03 0.9197E-01 0.2770E-03 0.2770E-03 0.1250E 00 
140 0.1819E-11 0.3188E-02 0.2584E-01 0.1785E-01 0.3952E-02 0.64 73F-03 0.2591E-02 0.3110E-02 0.3100E-02 0.3765E-01 
141 0.1819E-11 0.3609E-02 0.4348E 01 0.7677E 00 0.6315E-01 0.5037E-01 0.4473E-01 0.1156F-01 0.1159E-01 0.2650E 00 
142 0.3465E-09 0.1402E-02 0.2233F 03 0.1098E 01 0.1172E-01 0.6676F-02 0.6289E-02 0.480E-02 0.4802E-02 0.3343E 00 
I43A 0.1819E-11 0.2078E-05 0.4215E-03 0.3719E-03 0.9266E-04 0.3238F-04 0.8900E-04 0.1760E-05 0.1760E-05 0.1469E-01 
1438 0.0 0.1156F-05 0.5087E-03 0.4355F-03 0.5748F-04 0.5317E-04 0.6030E-04 0.8496E-06 0.8479F-0A 0.1714E-01 
144A 0.3638E-11 0.1009F-03 0.2561E-01 0.1455E-01 0.1839E-02 0.4382E-03 0.1714E-02 0.1814E-04 0.1887E-04 0.4777E-01 
1448 0.4547E-11 0.2328E-04 0.4216E-01 0.2754E-01 0.3245E-02 0.2122E-02 0. 1972E-02 0.6139F-04 0.6148F-04 0.1792E 00 
145 0.3365E-10 0.7080E-03 0.2439E 00 0.7397E-01 0.9813E-02 0.5746E-02 0.6736E,-02 0.4050E-02 0.4050E-02 0.2531E-01 
146 0.4547F-11 0.2475E-04 0.1453E-02 0.9106E-03 0.1427E-'03 0.8212E-04 0. 1240E-03 0.2918E-04 0.2984F-04 0.3783E-02 
147 0.8195E-11 0.4267E-03 0.2224E-01 0.5450E-02 0.1534E-02 0.7467E-03 0.1454E-02 0.1751E-03 0.1755E-03 0.1965E-02 
148 0.1637E-10 0.7046E-02 0.1634F 00 0.8633E-01 0.2906E-01 0.4990E-03 0.1922E-01 0.1307E-01 0.1306F-01 0.4984E-01 



59. 

applied to the regression search was to demand that the parameter values 

not exceed the range 410000 cal/gmole. If this range of feasible values 

was, in fact, exceeded the search was restarted at new initial guesses. 

This option could be exercised three times; beyond this, the search was 

allowed to continue unconstrained. 

A bubble point calculation was made for each system to calculate 

the pressure and vapor composition consistent with each set of Wilson 

parameter values. The results appear in Tables 8 and 9 as the mean 

absolute deviations in calculated pressure and composition from the 

experimental data, respectively. These values are the absolute devia-

tions between experimental and calculated variables averaged over all the 

data points. In the following paragraphs, we will concentrate on the 

composition data. 

An examination of the data discloses that all of the models were 

able, on the average, to correlate the binary data in an acceptable 

fashion. Clearly, models one and two are of inferior quality relative to 

the performance of the remaining models. This is seen both on the average 

absolute deviation (about 0.02 mole fraction as compared to about 0.01 

mole fraction) and in specific binary systems where average absolute compo-

sition deviations climbed as high as 0.5 mole fraction and more. The per-

formances of models four through seven are of superior quality relative to 

the other models. 

Composition data for two systems within the set of 247 were poorly 

fit by all of the models. Both systems (numbered 029 and 123 on Table 14) 

appeared to be of highly inconsistent data. 



TABLE 8 

SUMMARY OF MEAN ABSOLUTE DEVIATIONS IN PRESSURE 
**.=*******************.x**********************, 

TO No. 
1 2 3 4 

monEL NUMBER 
5 6 7 4 9 10 

001 39.61 27.69 22.45 75.39 18.05 36.78 70.76 13.18 11.39 21.18 
002 30.61 21.27 39.75 11.97 /1.37 16.63 18.10 9.36 9.36 46.50 
003 152.84 76.60 76.03 93.34 46.51 128.09 54.54 32.18 12.18 78.23 
004 2.23 1.79 1.74 1.74 .  1.76 2.39 1.74 1.50 1.50 1.74 
005 43.79 8.13 31.41 30.08 13.04 42.67 15.30 7.70 7.70 34.08 
006 6.06 2.05 3.83 3.86 ,2.19 2.77 1.89 1.60 1.60 4.31 
007A 5.97 4.19 5.37 5.65 4.10 9.22 4.07 4.06 4.06 5.12 
0078 13.60 3.32 10.6? 11.64 4.38 70.10 3.76 3.07 3.06 10.67 
007C 9.15 4.15 6.84 7.19 4.64 13.77 4.48 4.19 4.18 7.12 
008A 12.92 2.89 7.05 6.75 1.70 5.01 1.83 1.38 1.38 9.41 
0088 9.26 15.09 7.36 9.25 9.41 20.76 12.71 1.65 1.65 6.88 
009A 24.23 20.81 16.42 16.07 6.96 25.89 9.60 3.65 3.65 17.15 
0098 32.99 15.56 23.35 21.86 6.53 25.83 9.45 3.37 3.37 24.77 
010A 4.59 2.57 3.47 3.34 2.30 2.56 2.74 2.43 2.41 3.89 
0108 5.91 3.09 3.76 4.06 2.96 3.10 3.15 3.04 3.07 3.99 
011 4.62 1.66 4.27 4.37 1.67 3.67 1.81 1.66 1.66' 4.26 
012 9.22 7.33 7.80 7.96 7.47 10.53 7.64 6.82 6.82 7.80 
13 31.11 28.97 15.99 17.00 8.11 37.35 12.65 7.66 7.66 15.63 
014 100.31 33.95 58.19 26.45 10.69 18.97 8.39 10.86 10.86 45.01 
015A 7.65 3.32 5.15 5.10 2.94 5.30 3.16 2.51 2.51 5.16 
015B 11.93 14.89 12.24 12.28 8.19 11.16 9.34 7.00 7.00 12.23 
015C 22.95 41.96 88.17 34.89 25.85 34.56 24.32 23.82 23.82 70.63 
015D 28.09 12.90 26.78 22.98 15.90 71.30 14.37 13.49 13.50 26.11 
015E 56.05 8.61 9.09 10.30 7.81 13.70 9.90 7.09 7.12 11.03 
016 18.28 17.49 20.87 20.00 14.89 15.31 13.75 13.79 13.79 19.42 
017 15.69 10.47 10.23 11.23 10.33 16.14 17.01 9.10 9.10 11.66 
018A 1.05 0.08 0.55 0.53 0.23 0.98 0.28 0.03 0.03 0.56 
0188 1.19 0.12 0.43 0.39 0.41 1.00 0.58 0.11 0.11 0.46 
018C 13.53 1.82 9.49 9.88 3.47 14.33 4.13 1.63 1.63 9.44 
0180 3.53 0.98 2.04 1.93 0.95 1.40 0.95 0.97 0.97 2.16 
018E 1.24 1.00 0.99 1.00 0.92 1.04 0.91 0.98 0.98 1.02 
019A 7.66 0.26 0.25 0.20 0.15 0.18 0.18 0.15 0.15 0.20 
0198 33.71 10.66 20.57 19.27 10.56 20.31 13.78 8.73 8.23 20.63 
020 25.54 34.35 21.52 22.28 22.55 34.72 73.19 20.11 22.73 71.40 
021A 3.67 0.61 0.44 0.53 0.66 2.11 0.89 0.33 0.33 0.42 
021B 0.25 0.71 0.28 0.40 0.41 1.36 0.59 0.78 0.21 0.28 
021C 1.44 1.45 0.89 0.90 0.97 3.20 1.43 0.74 0.74 0.89 
021D 6.03 1.14 1.83 1.82 1.13 3.01 1.33 1.03 1.01 1.83 
022 2.18 1.80 2.00 1.97 1.82 2.01 1.84 1.82 1.82 2.04 
023 14.13 830.52 17.53 19.07 13.05 62.14 12.93 11.11 13.11 41.41 
024 41.41 16.94 18.73 18.14 16.45 17.75 16.63 16.47 16.47 18.73 
025A 23.47 8.97 8.23 9.03 6.27 21.13 9.53 1.27 1.72 9.22 
0258 8.89 3.40 3.95 3.27 2.97 4.11 3.52 2.78 2.77 4.02 
025C 17.89 2.36  5.77 3.37. 2.52 2.68 2.38 2.46 2.46 5.67 
026  8.29 3.93 V  9.00 8.76 3.91 7.88 4.13 3.74 3.74 6.90 



10 NO. 
1 2 3 4 

PrInFL WPRFR 
5 6 7 0 9 10 

027 4.53 5.57 4.49 4.50 4.53 4.53 4.56 4.57 4.57 4.52 
028 11.67 9.39 7.94 7.00 3.85 8.38 4.19 3.75 3.75 8.24 
029 90.91 35.57 72.74 84.43 41.45 67.05 41.05 33.81 35.08 92.73 
030A 4.35 1.40 3.76 3.23 1.57 4.36 1.80 1.41 1,41 3.22 
0308 0.70 0.25 0.46 0.45 0.74 0.58 0.26 0.25 0.25 0.31 
030C 1.20 0.43 0.80 0.79 0.50 0.95 0.54 0.41 0.42 0.67 
03'10 4.18 0.70 2.15 2.10 0.97 4.21 1.94 0.68 0.68 2.17 
031 27.60 0.96 8.60 7.74 2.46 3.98 2.56 0.83 0.83 5.40 
0324 44.05 8.87 19.34 18.44 7.98 74.32 9.79 2.29 2.79 19.78 
032R 27.07 8.12 9.92 9.45 6.73 11.33 7.16 6.54 6.54 10.98 
033 96.71 115.99 39.86 30.49 4.95 72.34 3.81 4.53 4.5" 42.5Y 
034 &.7.13 214.10 56.47 49.93 6.25 89.76 11.15 4.81 4.63 58.97 
0354 6.91 1.71 5.72 6.95 1.04 1.30 1.11 1.10 1.10 4.14 
0358 4.00 2.78 3.67 1.70 2.67 4.76 2.84 2.28 2.23 3.75 
036 9.66 3.12 6.18 7.81 3.75 4.73 1.12 2.80 2.80 6.30 
0374 30.21 3.1? 0.57 8.80 3.25 3.46 1.45 1.10 1.11 9.87 
0378 32.9? 4.77 8.06 6.83 3.59 3.63 3.42 3.63 3.63 8.09 
039 27.24 14.99 24.55 30.55 11.12 39.94 14.89 7.67 7.63 24.48 
039 12.99 1.10 8.33 8.10 2.57 14.40 2.56 1.10 1.10 9.75 
040 20.15 6.29 19.61 17.17 6.89 16.35 8.18 4.39 4.19 20.03 
041 21.31 10.63 31.67 24.24 14.56 34.77 14.48 10.31• 10.31 31.53 
042A 10.02 1.27 1.71 1.60 1.25 3.26 1.74 0.97 0.97 6.24 
0428 7.33 1.70 4.89 4.72 1.62 6.20 1.71 1.24 1.24 4.85 
043 27.97 118.36 17.41 15.27 16.50 17.87 25.91 16.08 16.08 17.37 
0444 33.97 13.00 11.95 11.46 9.12 20.02 11.40 8.31 8.30 12.41 
0448 54.92 17.51 65.67 17.47 11.88 37.60 19.50 12.80 12.79 14.93 
045 26.13 3.41 23.81 70.26 7.13 24.09 8.52 1.90 1.90 23.94 
046 1 2.27 5.20 22.59 13.18 2.69 3.13 2.75 2.75 18.13 
047 30.54 5.50 16.53 14.13 5.85 24.69 7.59 1.27 1.27 16.80 
048 12.56 2.05 8.47 8.41 3.55 13.46 4.24 1.54 1.54 8.72 
049 53.87 32.23 11.01 10.02 7.20 9.54 7.34 6.91 6.92 11.05 
050 5.52 1.24 6.22 5.66 1.88 7.46 1.96 1.22 1.22 6.32 
051 347.75 706.47 51.59 52.77 51.24 53.29 51.86 51.14 51.14 67.04 
052 5.94 10.84 5.33 4.08 6.56 19.60 10.16 4.16 4.16 7.06 
053 12.33 8.19 3.4? 3.24 4.62 17.12 6.42 3.05 3.04 3.60 
054 16.73 14.96 11.74 11.36 7.43 13.53 1.40 7.52 7.50 12.25 
055A 4.73 1.58 3.60 2.68 1.12 2.92 1.48 0.68 0.68 3.77 
0558 5.27 3.15 5.65 4.84 2.38 6.89 3.15 0.62 0.62 5.64 
055C 3.16 6.09 11.39 9.80 4.99 16.46 6.31 0.85 0.85 11.14 
0550 10.54 1.12 1.22 1.15 1.16 1.16 1.17 1.20 1.20 1.24 
055E 12.40 2.26 4.52 3.39 2.11 5.98 2.36 1.79 1.79 4.49 
0564 4.78 2.05 2.66 2.66 1.72 4.44 2.21 1.46 1.46 • 2.51 
0563 1.46 0.59 0.99 0.90 0.59 1.04 0.65 0.42 0.42 0.97 
056C 0.77 0.61 0.95 0.81 0.59 0.69 0.70 0.59 0.58 1.09 
0560 4.75 2.48 6.34 4.97 2.59 3.13 2.46 2.13 2.14 6.36 



10 NO. 
1 2 3 4 

MODEL NUMBER 
5 6 7 8 9 10 

056E 3.11 1.80 3.90 3.01 1.55 3.09 1.66 1.72 1.72 3.93 
056F 14.18 3.70 14.17 11.91 4.09 13.32 4.27 3.11 3.11 13.56 
0574 10.71 2.00 3.0? 2.77 1.36 4.37 1.63 0.51 0.51 3.01 
0578 27.82 5.47 7.17 6.33 4.38 • 4.62 4.31 4.57 4.57 6.98 
0584 19.64 0.50 1.08 0.67 0.24 1.42 0.30 0.21 0.21 1.06 
0588 48.74 13.29 10.68 9.40 5.09 31.01 8.39 1.34 1.35 10.91 
058C  36.06 7.35 7.10 7.63 5.95 8.26 6.31 5.57 5.52 7.45 
059 50.83 11.66 20.55 18.65 9.51 16.9e; 9.05 7.39 7.39 21.31 
060 6.35 4.84 5.25 5.31 5.15 6.14 5.04 4.27 4.27 5.23 
061 18.10 1.88 2.80 3.06 2.12 3.81 2.10 1.88 1.87 3.01 
062A 5.81 4.51 0.82 0.78 0.67 1.80 1.00 0.49 0.49 0.70 
0628 8.27 2.90 0.73 0.74 0.75 1.44 0.97 0.61 0.61 0.72 
062C 11.19 1.35 1.08 0.93 0.85 1.04 0.95 0.76 0.76 1.10 
063A 5.97 5.38 1.70 1:72 1.62 5.17 2.94 1.06 1.06 1.55 
0638 3.83 1.66 2.14 2.04 2.10 1.86 1.95 2.41 2.41 2.12 
063C 7.5? 5.70 3.24 3.14 2.36 7.75 4.14 1.27 1.27 3.22 
0630 10.22 2.63 2.20 2.08 1.66 2.72 1.83 1.51 1.51 2.32 
063E 15.71 12.73 6.35 6.23 5.22 16.11 9.70 1.90 1.90 6.23 

21.94 - 063E 
 

3.99 ---- 4.05 3.62 2.44 5.40 2.33 1.99 1.99 4.28 
0636 45.39 6.02 6.33 6.56 6.24 11.48 6.66 5.59 5.59  5,95 
063H 15.41 7.50 9.40 8.99 7.42 7.36 7.20 6.54. 7.48 8.71 
064 9.156 2.63 6.58 6.52 2.99 8.95 3.31 2.67 2.66 6.79 
065 3.18 5.38 3.55 3.56 3.61 7.59 4.24 3.15 3.15 3.75.  
066 7.89 19.53 9.23 9.59 5.71 14.59 6.93 5.43 5.43 10.45 
067A 0.99 48.50 8.17 8.17 8.06 8.04 8.03 0.35 0.35 0.66 
0676 1.83 110.87 0.73 0.68 0.91 1.50 1.23 0.56 0.56 0.73 
067C 6.10 3.54 1.04 1.13 0.95 1.36 1.18 1.01 1.01 1.04 
0670 43.54 3.53 2.42 2.47 2.49 2.36 7.41 2.70 2.70 3.69 
068 32.01 12.97 25.78 25.38 14.05 29.31 15.07 10.52 10.52 25.58 
069A 15.74 19.44 67.78 65.18 16:41 16.97 17.18 16.41 16.41 70.39 
0696 --- 104.53 26.30 82.38 80.62 20.80 22.43 22.15 20.70 20.74 86.77 
070 28.65 38.63 32.46 26.38 14.46 21.50 15.20 14.39 14.38 32.64 
071 30.50 24.55 18.81 19.57 13.41 13.96 14.58 14.14 14.05 18.93 
072A 2.68 1.63 1.26 1.27 1.70 1.82 1.80 1.50 1.51 1.32 
0728 5.49 1.40 3.92 3.85 1.67 5.53 1.99 0.95 0.95 3.64 
073 3.89 7.53 2.46 2.76 3.29 12.36 4.92 1.09 1.09 2.80 
074A 4.00 0.62 1.38 1.34 0.61 1.69 0.72 0.58 0.58 1.47 
0748 4.79 2.21 3.34 2.92 3.25 10.25 4.25 1.16 1.16 2.28 
074C 4.04 2.02 2.40 2.48 2.16 3.77 2.80 1.38 1.37 2.45 
074D 8.62 2.90 6.08 5.74 3.08 7.67 3.31 2.91 2.91 6.42 
075A 6.27 19.88 1.67 2.52 2.32 28.80 5.85 1.09 1.09 1.37 
0758 35.52 107.71 14.87 17.05 14.81 65.75 23.95 11.73 11.73 '17.48 
076 7.10 0.87 3.90 4.00 1.66 6.60 2.10 0.77 0.75 5.68 
077 8.12 35.53 8.46 8.28 4.99 20.05 9.01 3.98 3.98 6.71 
0784 4.82 8.07 3.71 3.85 3.03 12.02 4.54 1.49 1.49 2.42 



ID NO. 
1 2 3 4 

MODEL NUM8ER 
5 6 7 8 04 10 

0788 5.87 6.62 5.62 5.72 5.33 8.26 5.81 5.03 5.02 5.64 
079 49.96 8.85 18.21 18.22 11.02 19.10 13.01 1.67 1.63 10.86 
080 15.35 1.00 5.57 5.28 1.32 2.40 1.01 1.02 1.02 5.51 
081 64.19 24.75 65.96 63.05 17.00 '77.07 19.03 17.41 17.40 37.15 
082 1.88 1.78 1.79 1.81 1.99 3.86 2.21 1.71 1.71 1.69 
0834 16.69 1.42 1.98 1.89 1.28 2.43 1.39 0.95 0.94 2.27 
0838 36.93 2.63 1.90 2.80 1.70 2.68 1.69 1.73 1.73 3.86 
083C 20.27 2.34 2.64 2.38 1.89 2.05 1.63 1.80 1.81 2.64 
0844 26.91 3.31 1.11 1.23 1.13 1.94 1.20 1.05 1.05 1.26 
0848 56.06 3.36 1.86 1.75 1.90 2.13 2.06 1.83 1.83 1.84 
085 35.39 4.49 6.91 5.40 3.59 9.24 5.38 3.29 3.29 3.78 
0864 4.91 3.09 3.46 2.72 2.75 4.25 2.94 2.70 2.71 3.33 
0868 8.21 2.71 10.67 7.99 3.52 11.68 3.96 2.14 2.14 10.66 
086C 13.28 7.68 15.95 12.70 7.03 17.87 8.11 3.97 3.97 16.45 
0860 34.27 7.98 28.19 22.39 8.95 37.63 11.60 5.09 5.09 28.17 
086E 13.16 6.19 11.38 8.73 5.23 16.89 6.17 4.86 4.86 11.16 
086F 5.61 4.90 5.93 5.07 4.78 6.22 5.43 4.26 4.26 5.83 
086G 8.75 5.86 9.92 7.11 3.88 9.52 • 4.54 3.58 3.59 9.17 
087 80.42 4.56 7.97 7.19 5.13 8.30 5.21 4.30 4.27 7.83 
088 75.09 8.71 14.37 7.45 6.47 26.61 7.11 5.25 5.25 14.37 
089 15.79 46.68 34.05 27.34 14.69 44.32 17.39 9.02 • 9.01 35.29 
090 55.12 12.84 45.64 37.52 17.40 51.09 21.87 6.10 6.10 48.65 
091 2.73 2.33 2.74 2.78 2.49 3.96 2.87 1.85 1.85 2.70 
092 71.48 45.55 35.39 35.45 27.28 47.12 34.54 34.17 34.17 34.94 
093 92.66 41.68 36.88 39.80 31.88 60.66 38.59 19.34 19.34 21.61 
094 55.29 38.66 27.00 40.13 8.53 70.55 16.93 2.22 2.22 42.84 
0954 10.36 4.92 7.12 7.61 5.14 11.92 5.73 4.01 4.01 7.53 
0958 24.18 3.75 7.68 7.96 4.60 10.88 4.75 3.29 3.29 7.48 
096 26.57 26.31 18.14 16.02 16.92 19.18 19.41 16.70 16.72 17.43 
097 50.19 18.92 17.27 19.66 5.99 18.63 8.33 4.35 4.35 36.68 
0984 12.05 2.13 6.21 5.92 1.98 6.24 2.27 1.94 1.94 6.58 
0988 13.87 2.54 6.58 6.32 2.46 5.26 2.58 2.53 2.53 7.07 
098C 5.29 2.35 4.31 4.22 2.00 5.67 2.37 1.51 1.51 4.29 
0980 24.78 7.85 18.38 17.12 6.53 28.21 8.72 0.85 0.85 18.08 
098E 3.43 6.07 2.98 3.28 4.79 9.96• 6.03 2.59 2.59 2.86 
099A 3.00 2.16 2.38 2.67 2.03 3.48 1.99 2.10 2.10 2.36 
0998 7.07 2.55 3.36 3.72 3.00 8.20 3.00 2.56 2.57 2.86 
100 8.02 7.26 5.28 4.71 4.42 10.34 5.07 3.71 3.71 5.28 
101 4.65 1.16 6.27 5.33 1.67 5.58 1.78 0.66 0.66 6.27 
102 23.65 9.70 58.04 13.38 7.59 10.05 8.21 7.94 7.85 45.08 
103 3.99 2.63 3.81 3.50 2.63 3.19 2.63 2.50 2.50 3.88 
104 28.26 68.93 30.55 18.21 12.58 22.16 11.88 11.18 11.18 26.29 
105 11.16 10.59 6.10 5.83 5.84 8.76 7.75 5.49 5.49 5.78 
106 13.12 72.51 163.99 43.20 5.21 41.08 8.94 2.34 2.34 22.40 
107 0.53 0.42 0.47 0.46 0.41 0.49 0.42 0.41 0.41 0.46 



ID NO. 
1 2 3 4 

MODEI NUMBER 
5 6 7 8 9 10 

108  3.23 r  2.46 -  3.12 2.99 2.40 2.47 2.41 2.37 2.37 3.21 
109 4.96 0.60 5.52 4.85 1.19 6.06 1.38 0.56 0.56 1.70 
110A 0.51 0.05 0.35 0.34 0.12 0.51 0.14 0.05 0.05 0.32 
1108 0.57 0.15 0.67 0.65 0.28 ' 0.81 0.30 0.14 0.14 0.61 
110C 3.84 0.65 2.83 2.73 1.35 4.35 1.54 0.59 0.59 2.24 
1100 5.11 0.66 4.53 4.13 0.79 4.80 1.47 0.63 0.63 2.21 

-- 110E •  10.70 • 1.70 7.23 6.98 2.23 8.88 2.54 2.0? 2.03 6.16 
111A 2.78 3.62 1.32 1.51 1.29 6.24 2.23 0.96 0.96 1.43 
1118 4.94 5.05 4.05 3.85 2.88 5.37 3.11 2.48 2.49 3.81 
ILIC 7.52 6.87 6.68 6.56 6.25 6.25 6.23 6.30 6.39 6.90 
112A 4.22 3.60 1.22 0.88 0.69 1.49 0.98 0.64 0.64 0.92 
1128 6.55 3.93 1.65 1.55 1.31 1.96 1.47 1.19 1.19 1.56 

- 112C 9.67 4.43 2.45 2.40 2.22 2.86 2.38 2.09 2.09 2.41 
112D 54.94 45.09 84.79 84.79 52.23 44.90 23.81 8.41 8.41 32.66 
112E • 46.22 10.68 15.81 12.73 7.66 22.79 8.94 5.95 5.95 17.17 
113 8.11 11.53 13.86 13.37 11.05 20.99 12.09 9.11 9.11 13.95 

- -- 114A 13.69 1.91 2.33 3.03 1.38 5.73 2.15 0.52 0.52 3.48 
1148 19.58 3.06 3.42 4.37 3.40 4.51 3.60 3.02 3.00 4.80 

-- 114C 41.80 35.04 38.51 23.92 19.53 56.10 25.75 12.80 12.80 14.64 
115 35.63 14.01 9.08 12.87 10.54 27.17 15.03 4.98 4.98 10.41 
116A  11.66 ' 9.80 22.44 21.09 12.56 18.62 13.25 1.90' 1.91 7.18 
1168 5.29 3.51 4.91 4.13 2.79 7.65 3.57 1.79 1.79 4.98 
116C 7.50 7.05 7.20 7.04 6.76 7.64 6.54 6.97 6.98 7.33 
117A ..._ 17.27 4.66 ____ 5.12 4.30  2.25 7.84 3.93 1.15 1.15 6.20 
1178 14.82 12.24 5.67 5.70 4.35 8.08 5.23 3.75 3.74 5.55 
117C 13.62 7.56 5.82 5.49 5.60 6.89 5.93  5.58 5.58 5.84 
118 37.20 18.36 38.89 37.23 17.50 35.99 18.01 16.50 16.50 37.82 
119 21.24 9.67 11.44 10.17 9.69 10.34 9.65 9.57 9.57 11.37 _
120A 21.41 8.71 13.31 10.10 6.06 7.69 6.47 5.59 5.59 15.44 
1208 4/.13 10.50 _ _.___ 12.85 9.32 8.62  __. 9.88 9.11 8.99 8.99   12.30 

--- 121 -  96.17 96.92 214.06 143.56 55.31 71.61 55.76 56.15 56.15 129.54 
122 45.71 5.80 11.87 10.63 5.90 6.48 6.01 6.09 6.09 13.20 
123 336.31 188.58 301.76 466.05 203.24 647.42 505.50 162.66 162.07 289.55 
124A 7.98 11.60 3.05 3.35 3.75 14.85 5.96 2.18 2.18 3.04 

-- 1248  21.66 6.00 11.50 11.11 5.41 12.35 5.96 . 4.59 4.59 11.47 
125 5.85 1.66 2.85 2.82 __. 1.61 2.17 1.77 1.68 1.68 _ 2.93 

---- 126' - 23.53 24.17 22.73 22.58 21.89 22.34 27.71 21.76 21.76 21.97 
127 32.02 6.38 33.99 27.38 6.79 45.95 7.87 6.82 6.82 31.52 
128 17.48 22.02 11.47 11.67 6.10 34.52 6.70 6.28 6.28 10.99 
129 4.92 1.33 4.71 4.01 1.68 3.91 1.66 1.08 1.09 5.01 
130A 9.19 2./5 7.01 7.13 3.12 9.33 5.11 1.33 1.33 7.35 
1308 26.56 5.88 26.73 17.29 8.31 27.10 11.93 2.48 2.48 ' 18.30 

--- 130C 56.40 14.89 - 43.04 43.69 14.21 57.42 17.90 5.10 5.10 43.11 
130D 57.68 29.47 45.02 45.73 12.43 60.11 15.76 6.24 6.24 46.48 
130E 36.12 12.01 23.30 23.63 11.49 46.74 15.73 2.51 2.51 25.22 



ID NO. 
1 2 3 4 

MODEL NUMBER 
5 6 7 8 9 10 

130F 23.12 9.54 ' 18.44 20.16 9.83 31.38 12.63 2.48 2.48 19.06 
131 1.39 0.69 0.42 0.32 0.30 0.41 0.41 0421 0.21 0.41 
132 27.12 /4.25 19.40 18.90 12.54 30.64 16.09 11.10 11.10 19.46 
133 81.13 27.97 69.18 62.96 24.24 68.51 22.80 20.79 20.80 69.11 
134A 47.25 15.79 6.94 6.72 5.56 6.58 5.32 5.30 5.30 11.67 
1348 91.76 36.24 7.03 6.53 5.41 6.22 5.27 5.78 5.28 91.78 
135 11.86 11.26 5.31 7.27 6.81 13.14 7.60 5.27 5.27 8.99 
136 55.40 97.46 37.05 37.96 12.35 47.5 17.02 2.74 2.74 38.62 
137 1.75 0.16 1.21 1.20 0.47 1.20 0.34 0.13 0.13 0.47 
138 6.54 3.99 7.90 6.36 2.56 6.53 3.00 2.25 2.25 7.52 
139 7.40 2.80 13.30 9.62 1.94 2.30 2.14 1.90 1.00 10.41 
140 2.94 4.80 3.84 3.77 3.38 4.14 3.26 3.58 3.58 3.19 
141 17.19 32.75 25.12 29.78 15.15 15.97 26.02 14.67 14.67 26.43 
142 68.88 7.05 61.33 29.12 7.09 8.75 6.91 6.95 6.95 49.22 
143A 1.18 0.15 0.89 0.89 0.62 1.26 0.71 0.15 0.15 0.89 
1438 0.58 0.26 1.40 1.31 0.38 1.13 0.39 0.24 0.24 1.38 
144A 10.77 1.30 6.92 6.99 1.72 7.09 2.09 0.35 0.15 6.58 
1448 6.78 3.59 8.71 10.62 8.11 12.84 11.36 2.23 2.23 9.84 
145 28.02 5.90 10.95 10.17 5.54 5.73 5.38 5.42 5.43 11.36 
146 6.74 0.91 1.86 1.78 1.12 1.78 1.18 0.87 0.87 1.83 
147 11.14 4.73 6.45 6.42 3.96 14.48 4.77 3.04• 3.04 6.43 
148 43.91 24.14 45.48 40.91 28.15 53.50 27.93 22.95 27.96 47.79 

AVERAGE 24.17 20.04 15.96 14.36 7.53 18.17 9.71 5.80 5.82 14.82 



TABLE 9  
SUMMARY OF MEAN ABSOLUTE DEVIATIONS IN VAPOR COMPOSITION X 1000 
*********t********************.****.***********************.*** 

ID NO. 
1 7 3 4 

MODEL NUMBER 
5 6 7 8 9 10 

001 12.23 49.29 15.28 13.94 20.43 11.93 16.01 32.39 32.40 16.61 
002 39.02 31.69 40.21 29.61 28.88 29.54 29.75 20.79 20.79 41.55 

------ 003 16.49 74.32 30.21 20.92 47.32 8.25 42.20 64.52 64.51 29.65 
004 1.33 3.17 1.63 1.61 1.63 1.16 1.45 2.64 2.64 1.66 

3.88 25.81 6.94 7.62 17.13 3.71 15.42 24.06 24.05 6.28 
006 5.79 7.07 5.22 5.24 5.15 5.02 5.46 5.66 5.66 5.30 
007A 5.71 6.18 5.54 5.61 6.03 5.07 6.17 6.79 6.79 5.58 
0079 3.93 9.43 5.15 4.68 8.55 2.24 8.93 10.21 10.20 5.16 

- 007C 4.11 5.58 4.13 4.43 4.59 1.72 4.71 5.83 9.83 4.02 
008A 8.64 7.03 4.36 4.14 4.53 3.04 4.75 5.34 5.35 6.11 

- -- 0088 11.07 19.06 12.16 11.16 10.97 5.35 9.30 16.25 16.25 12.44 
009A 4.64 42.53 8.26 8.71 14.83 4.13 12.41 19.98 19.97 8.30 
0098 4.45 20.67 4.90 5.20 9.49 2.58 8.17 12.27 12.27 . 5.51 
010A 9.02 1.95 8.75 8.62 7.95 7.87 - 7.86 8.11 8.11 8.81 
-0108 - 4.32 4.29 4.29 4.39 4.28 4.28 4.47 4.53 4.29 4.29 

011 5.87 3.39 5.96 5.70 3.37 3.21 3.57 3.38 3.38 5.86 
- 012 8.25  10.41 7.92 8.00 7.79 7.89 7.89 9.98 • 9.98 7.98 

13 3.98 22.82 8.53 8.23 10.89: 2.84 9.22 12.63 17.63 8.38 
- 014 28.59 22.87 17.39 12.48 10.25 10.87 9.59 10.58 10.53 15.45 

015A 16.40 28.50 12.62 12.78 21.28 13.08 .   24.37 25.06 25.08 12.61 
---- - 0158 -- 24.08 - - 34.61 - - - 21.34 22.30 23.60 20.50 22.73 25.12 25.13 21.30 

015C 31.15 52.16 72.80 30.79 33.43 30.79 _ 31.12 34.83 34.83 38.28 
0150 24.76 19.12 17.50 16.72 16.27 15.58 16.59 16.64 16.59 17.48 
0158 19.01 16.67 12.00 7.39 10.80 4.53 8.58 16.87 16.68 11.27 

---- 016 7.16 6.05 9.99 8.50 4.72 4.68 5.13 5.15 5.15 7.90 
017 20.97 15.42 11.86 9.10 9.31  _ 6.84 8.37 11.89 11.89 9.37 

----- 018A 1.40 2.13 - - - 1.31 1.29 1.62 1.29 1.61 2.03 2.03 1.30 

- ---- 
0188 2.53 2.03 2.32 2.20 2.02 1.96 2.04 2.08 2.08 2.32 
018C 3.01 8.94 3.60 3.46 6.57 1.77 6.15 8.55 8.55 3.54 
0180 2.42 1.54 1.82 1.74 1.33 1.41 1.31 1.46 1.47 1.86 

- --- -- 0188 1.28 1.56 1.26 1.26 1.28 1.25 1.27 1.49 1.49 1.27 
019A 22.16 2.88 3.26 2.88 2.82 2.86 2.83 2.90 2.90 3.36 
0198 12.63 14.93 8.90 8.59 11.74 7.67 10.03 16.51 16.51 8.83 
020 4.96 16.99 7.56 .8.28 7.00 4.37 5.43 7.81 7.91 7.90 
021A 1.56 1.65 1.44 1.36 1.25 0.67 1.13 1.52 1.52 1.45 
0218 3.86 4.15 3.40 3.17 3.12 1.84 2.77 4.00 4.00 3.41 
021C 5.54 4.46 4.74 4.39 3.84 2.39 3.48 4.61 4.61 4.74 
0210 1.84 1.63 1.40 1.36 1.37 1.27 1.32 1.52 1.52 • 1.37 
022  1.32 1.55 1.23 1.23 1.43 1.29 1.32 1.95 1.95 1.24 
023 13.39 84.41 9.73 10.49 9.89 0.05 9.14 10.29 10.28 15.40 
024 8.05 5.15 3.50 3.42 5.01 3.59 4.83 5.20 5.20 4.11 
025A 18.94 32.99 22.04 18.16 21.94 11.95 18.91 31.67 31.66 22..47 
0258 8.80 6.92 8.67 7.80 6.43 6.02 6.13 6.75 6.76 8.59 

._ 025C __ 10.13 4.92 6.31 4.86 4.03 4.06 4.10 4.02 4.02 6.27 
026 2.71 4.41 2.75 2.74 3.35 1.98 3.17 3.93 3.93 2.65 



ID NO. 
1 2 3 4 

mODFL NUmRFR 
5 6 7 8 9 10 

027 2.42 2.76 2.16 2.13 2.03 2.04 2.02 2.03 2.03 2.19 
028 7.94 8.96 5.65 5.92 5.16 3.94 4.93 5.54 5.54 5.49 
029 128.64 94.12 125.33 101.28 92.94 88.54 92.63 96.04 94.34 107.75 
030A 0.72 6.71 2.27 2.31.  5.28 0.65 4.05 6.70 6.70 2.23 
0308 1.04 1.31 1.96 1.99 1.29 1.30 1.40 1.32 1.12 1.87 
030C 1.142 0.82 1.18 1.13 0.81 0.03 0.93 0.8? 0.81 1.13 
0300 1.56 1.98 1.38 1.19 1.70 1.72 1.69 2.02 2.0? 1.52 
031 13.78 5.4n 5.94 5.6? 4.33 4.20 4.33 5.66 5.66 4.62 
032A 11.94 20.84 9.99 5.99 11.05 3.42 9.82 15.82 15.81 5.51 
0328 10.88 10.63 4.38 4.53 5.59. 4.39 5.36 7.08 7.08 4.35 
033 7.19 25.24 6.13 7.53 9.80 1.73 9.1? 10.05 10.05 6.69 
034 1.2? 56.94 8.61 10.72 15.1.9 0.69' 13.50 16.65 16.65 8.95 
035A 7.08 4.23 6.57 7.09 3.29 3.30 1.29 3.40 3.41 5.87 
0358 1.71 4.29 1.73 1.72 2.08 1.52 1.99 4.00 4.01 1.77 
036 6.29 3.61 2.89 3.72 3.22 2.63 3.33 4.52 4.52 2.92 
037A 21.27 8.22 12.24 12.49 4.27 8.33 8.40 8.23 8.30 13.43 
0378 18.85 8.08 7.30 7.15 6.92 6.93 6.96 6.91 6.91 7.29 
038 7.35 21.00 8.76 7.13 12.55 2.41 10.89 15.44 15.43 8.92 
039 3.05 6.63 3.92 3.83 5.51 7.99 5.54 6.38 6.38 4.58 
040 6.18 15.07 6.71 6.33 9.73 5.96 8.85 12.90 12.90 6.58 
041 8.16 10.25 6.91 8.04 9.12 4.14 9.14 10.46 10.46 6.90 
042A 9.10 4.00 3.92 3.95 3.95 4.06 4.07 4.01 4.01 5.06 
0428 '.57 3.30 2.36 2.17 2.83 2.21 2.81 3.27 3.27 2.36 
043 30.46 69.64 77.71 28.87 26.74 27.55 29.18 26.49 26.49 75.71 
0444 16.30 23.47 11.71 13.54 14.53 11.68 13.56 18.24 18.23 13.63 
0448 34.10 29.56 48.84 31.65 28.48 20.71 74.50 32.06 32.14 34.46 
045 7.48 15.75 8.22 7.46 10.49 6.36 9.98 13.97 11.97 8.12 
046 13.50 12.30 24.10 13.24 12.38 10.84 12.24 12.77 12.77 13.31 
047 6.90 15.48 5.29 6.41 10.11 4.41 9.54 12.97 12.98 5.17 
048 7.98 7.31 7.08 6.64 5.72 4.79 5.88 6.63 6.63 7.10 
049 32.35 35.97 8.97 8.76 9.34 8.72 9.42 10.70 10.21 8.98 
050 1.35 7.58 3.85 3.61 5.02 2.23 4.86 6.76 6.74 3.02 
051 330.23 116.19 16.53 17.03 16.35 17.14 16.67 16.30 16.30 14.85 
052 14.11 15.20 13.74 14.61 13.33 10.41 17.36 14.45 14.45 13.48 
053 7.15 8.05 7.87 7.04 6.63 4.08 6.18 7.33 7.15 7.80 
054 2.86 11.74 3.65 3.49 4.70 1.38 4.23 6.14. 6.12 3.81 
055A 15.73 9.75 4.76 4.28 5.77 3.97 4.93 6.62 6.62 5.03 
0559 15.96 12.92 3.28 3.72 6.60 2.71 5.52 9.26 9.76 3.33 
055C 15.69 18.53 5.98 6.52 9.87 4.62 8.48 13.80 13.80 6.04 
055D 18.43 3.13 5.71 4.01 4.09 3.38 3.69 9.12 5.32 6.16 
055E 14.17 6.23 2.53 2.95 3.75 2.26 3.60 4.33 4.33 2.58 
0564 6.03 13.32 7.73 7.74 9.05 6.46 8.24 11.10, 11.10 7.89 
0568 3.73 4.58 3.67 3.54 2.91 2.90 2.88 3.17 1.16 3.66 
056C 2.57 2.52 2.36 2.33 2.51 2.48 2.59 2.50 2.50 2.38 
0560 9.64 9.60 10.30 9.75 9.13 9.19 9.14 9.14 9.14 10.32 



TO NO. 
1 2 3 4 

MODEL NUMBER 
5 6 8 9 10 

056E 2.96 3.70 2.84 2.75 2.79 2.68 2.77 3.44 3.44 2.85 - 
056F 6.96 9.54 6.92 6.82 8.17 6.43 7.99 9.00 9.01 6.78 
057A 24.90 21.33 5.91 6.83 10.23 7.35 9.06 14.06 14.06 5.89 
0578 14.72 5.80 6.70 6.13 4.77 .4.82 4.83 4.83 4.83 6.62 
0584 28.81 2.55 1.39 1.58 1.82 1.22 1.74 2.04 2.03 1.39 
0581 35.14 19.37 8.62 9.21 11.20 5.66 9.85 14.59 14.53 8.58 
058C 17.24 11.20 6.92 6.73 7.32 6.44 7.12 7.82 7.83 6.82 
059 23.49 15.26 7.23 6.87 8.46 6.40 8.66 10.30 10.29 7.58 
060 7.23 7.70 7.12 7.13 7.13 7.06 7.13 7.31 7.31 7.13 
061 10.62 7.80 7.78 7.69 7.73 7.14 7.72 7.81 7.81 7.69 
062A 26.77 46.82 6.88 7.04 8.19 4.25 6.68 10.97 10.97 7.33 
0628 20.72 16.63 3.34 3.32 4.12 2.47 3.19 5.53 5.54 3.47 
062C 15.87 4.65 1.46 1.48 2.07 1.59 1.90 2.66 7.66 1.46 
063A 23.40 44.84 20.62 20.20 22.07 21.39 21.00 25.06 25.06 21.70 
0638 15.42 6.39 6.86 5.72 6.14 5.00 5.24 7.98 7.98 6.30 
063C 18.19 30.37 15.45 15.72 17.36 16.24 16.04 21.52 21.53 15.47 
063D 17.07 8.98 5.49 5.02 6.13 5.11 5.43 7.31 7.31 5.07 
063E 26.48 42.92 24.30 24.37 25.85 24.57 24.71 31.07 31.07 24.40 
063F 17.16 6.90 3.69 3.58 5.23 3.23 4.50 6.83 6.83 3.41 
063G 31.17 8.12 4.75 4.35 4.91 2.79 4.23 6.08 6.08 5.46 
063H 13.18 8.10 6.64 6.22 6.05 6.08 6.23 6.02 6.02 6.11 
064 1.46 4.40 1.53 1.55 3.20 1.15 3.01 4.44 4.43 1.48 
065 3.93 4.21 4.25 4.23 3.30 2.53 3.00 3.81 3.80 4.27 
066 6.83 12.72 6.84 7.50 5.84 4.59 5.75 6.40 6.40 8.56 
067A 7.24 247.21 42.26 42.26 44.65 44.23 44.13 5.90 5.89 2.93 
0678 7.05 296.62 3.13 3.15 3.35 2.86 3.11 4.11 4.13 3.13 
067C 10.88 10.03 3.10 3.55 2.78 2.68 2.76 2.97 2.97 3.10 
0670 60.77 3.26 2.22 2.25 2.27 2.18 2.21 2.40 2.40 3.50 
068 6.92 20.56 7.71 7.87 12.81 6.06 12.03 16.46 16.48 7.76 
069A 23.67 13.86 19.61 19.67 9.73 10.85 9.54 9.75 9.74 20.23 
0698 25.86  16.34 22.12 22.19 12.50 12.34 11.89 12.52 12.55 22.85 
070 5.94 7.48 7.51 7.06 5.83 5.17 5.75 5.84 5.84 7.53 
071 31.51 28.38 26.00 27.34 24.69 24.06 24.26 24.89 24.92 25.80 
072A 2.16 1.16 1.67 1.56 1.15 1.11 1.11 1.27 1.26 1.68 
0728 1.57 3.13 1.94 1.91 2.25 1.45 2.02 3.15 3.14 1.88 
073 6.66 8.93 6.60 6.39 E1 4.14 5.19 7.55 7.54 6.53 
074A 6.97 5.21 3.43 3.49 4.07 3.62 3.86 5.29 5.29 3.43 
0748 7.32 6.46 6.76 6.05 5.39 3.46 4.87 6.90 6.90 6.60 
074C 3.53 3.71 3.11 3.10 3.22 3.13 3.10 4.71 4.71 3.15 
0740 3.98 3.79 3.32 2.90 3.06 2.23 2.94 1.82 1.82 3.42 
075A 13.84 24.75 17.47 17.18 16.16 6.47 14.68 17.03 17.03 16.89 
0758 13.90 69.02 21.12 20.70 21.61 8.73 18.78 25.91 25.91 20.09 

3.69 4.28 3.32 3.29 3.59 2.08 3.54 4.29 4.35 3.61 076 
077 9.25 19.72 10.25 9.95 8.54 5.35 7.62 9.23 9.23 9.17 
078A 5.33 8.66 5.46 5.30 5.66 3.84 5.03 6.75 6.75 5.83 



ID MO. 
1 2 3 4 

MODEL NUMBER 
5 6 7 8 10 

0788 2.38 5.24 2.59 2.52 2.83 1.68 2.60 3.89 1.85 2.54 
079 14.47 10.88 0.76 0.75 8.48 0.27 6.18 14.41 14.61 14.46 
080 14.12 6.12 6.82 6.97 5.62 5.60 6.17 6.05 6.06 7.81 
081 4.58 13.22 4.63 4.33 15.57 3.58 15.85 16.52 16.50 9.61 
082 3.80 3.12 3.22 1.07 2.46 2.01 2.24 1.20 3.20 3.28 
083A 24.28 6.53 4.31 4.53 5.70 4.27 5.03 5.70 5.87 4.23 
0838 23.30 6.30 5.91 5.86 6.05 5.94 6.06 6.09 6.09 5.78 
083C 14.38 5.16 4.02 4.13 4.36 4.27 4.67 4.43 4.43 4.04 
084A 44.89 9.73 3.58 3.12 3.26 3.14 3.08 3.74 1.75 3.15 
0848 31.84 4.83 3.10 3.06 3.11 3.16 3.16 3.12 3.12 3.09 
085 19.83 8.85 8.74 8.53 7.99 8.05 7.59 8.55 8.55 8.49 
086A 16.08 12.13 16.71 13.83 13.13 12.06 12.12 14.43 14.44 16.16 
0868 6.02 10.29 6.08 5.88 8.43 6.55 7.96 10.71 10.71 6.04 
086C 11.47 15.90 12.56 11.59 12.75 8.93 11.71 15.33 15.33 11.31 
086D 9.60 19.59 9.90 9.68 14.26 7.65 13.13 17.34 17.34 9.76 
086E 9.46 10.75 9.46 9.23 9.02..  7.59 8.53 10.09 10.09 9.43 
086F 8.32 5.92 8.83 7.80 6.22 6.03 5.85 7.17 7.16 8.66 
086G 9.74 7.96 9.85 8.53 7.90 6.67 7.37 8.56 8.56 9.27 
087 31.54 4.07 2.81 2.82 3.78 2.74 4.02 4.72 4.73 2.92 
088 42.28 11.32 3.80 5.75 6.56 0.71 6.01 7.69 7.69 3.80 
089 23.99 49.85 10.92 13.67 21.31 7.17 19.81 26.00 26.01 10.42 
090 14.63 40.49 11.85 11.62 22.57 12.39 19.86 33.27 33.27 13.59 
091 2.14 2.96 2.08 2.06 2.20 2.01 2.12 2.66 2.66 2.11 
092 20.86 33.36 19.81 17.74 19.14 13.15 17.07 25.46 25.46 19.82 
093 27.17 40.92 24.87 22.77 28.98 10.88 24.66 41.51 41.51 39.52 
094 47.50 37.10 35.51 38.40 23.18 9.50 20.78 25.99 25.99 38.97 
095A 6.57 14.20 7.45 6.97 9.63 5.50 9.06 12.44 12.44 7.06 
0958 8.24 8.49 3.90 3.90 4.92 4.00 4.82 7.76 7.76 4.02 
096 11.88 19.46 10.22 10.25 10.58 9.33 10.16 11.20 11.19 10.20 
097 36.16 19.90 16.85 18.28 9.16 4.99 7.82 10.73 10.72 28.57 
098A 11.46 11.88 8.21 7.13 9.63 5.27 9.05 11.69 11.70 7.72 
0988 11.13 6.80 7.22 6.52 5.69 4.50 6.04 6.71 6.72 7.63 
098C 1.81 5.49 2.16 2.18 3.81 1.71 3.42 4.96 4.96 2.18 
0980 4.08 16.96 5.65 5.69 10.02 3.06 9.01 13.14 13.14 5.38 
098E 7.08 10.07 7.48 7.26 6.47 4.45 5.75 7.90 7.90 7.59 
099A 4.66 3.37 3.40 4.14 3.30 2.62 1.33 1.46 3.46 3.38 
0998 7.16 3.68 4.00 4.45 3.40 2.19 1.62 3.70 3.71 4.16 
100 5.46 *9.66 5.97 5.56 4.98 3.95 4.73 5.13 5.13 6.00 
101 2.84 5.37 2.90 2.76 3.39 2.61 3.22 4.43 4.47 2.90 
102 22.26 10.12 44.84 12.93 10.30 9.31 9.68 10.83 10.84 38.26 
103 2.82 2.97 2.80 2.64 2.15 2.19 2.21 2.26 2.26 2.88 
104 29.51 52.05 20.09 20.27 21.29 19.58 21.85 22.66 22.65 19.91 
105.  14.24 13.95 13.95 13.41 13.05 12.09 12.51 13.95 13.95 14.16 
106 9.98 37.45 23.83 3.69 13.74 3.61 12.65 14.76 14.76 7.01 
107 0.90 0.91 0.81 0.80 0.80 0.78 0.15 0.86 0.86 0.80 



ID NO. 
1 2 3 4 

MODEL NUMBER 
5 6 7 4 9 10 

108 2.11 1.73 2.03 1.92 1.48 1.45 1.52 1.59 1.59 2.08 
109 8.61 3.92 7.76 7.14 3.67 3.38 3.64 3.96 3.97 4.81 
110A 2.14 3.76 2.18 2.18 3.03 1.55 2.87 3.83 3.82 2.08 
1108 2.55 5.29 2.13 2.07 2.88 1.70 2.67 3.96 3.96 1.78 
110C 4.39 5.41 3.77 3.70 3.94 2.59 3.52 5.55 5.55 3.27 
1100 6.21 4.90 6.14 5.73 4.79 2.49 3.09 4.66 4.66 7.58 
110E 3.27 6.24 3.13 2.98 4.22 7.07 3.90 4.69 4.69 2.23 
111A 12.29 20.41 14.29 14.24 14.22 9.73 12.84 15.37 15.32 13.96 
1118 4.88 17.19 5.21 5.29 6.32 4.60 5.94 8.61 8.61 5.28 
111C 4.50 4.72 4.27 4.15 4.16 4.13 4.30 4.18 4.17 4.35 
112A 25.84 49.85 10.29 13.46 15.28 9.69 13.63 18.71 18.71 13.41 
1128 20.79 29.70 8.50 9.15 10.82 7.56 9.55 13.55 13.55 9.41 
112C 15.87 18.61 6.63 6.58 7.86 5.73 7.33 9.91 9.91 6.91 
112D 28.50 81.99 84.89 84.89 73.27 25.39 35.64 52.50 57.52 31.64 
112E 22.75 21.02 19.44 16.72 15.24 14.88 15.00 15.81 15.81 19.62 
113 14.42 19.67 7.78 8.08 9.82 7.66 8.94 13.25 13.24 7.72 
114A 43.26 32.25 20.17 19.25 21.57 15.37 19.86 24.69 24.69 23.94 
1148 32.36 15.76 13.71 14.22 14.27 13.42 13.99 14.70 14.78 14.65 
114C 59.41 52.99 21.08 24.40 25.53 20.00 24.08 32.05 32.06 29.10 
115 21.22 22.39 22.92 20.48 20.25 16.65 18.51 75.80 25.81 22.95 
116A 27.44 71.53 51.04 50.79 52.41 50.40 51.71 49.06 49.06 36.70 
1168 14.94 14.82 15.01 13.95 11.49 9.81 10.55 12.50 12.50 15.23 
116C 3.62 4.62 4.16 4.16 4.36 3.68 4.09 4.60 4.60 4.33 
117A 72.06 50.07 49.58 48.21 47.38 51.94 47.69 49.70 49.70 50.15 
1178 29.85 69.38 21.02 21.08 25.44 19.27 23.39 32.81 32.83 21.28 
117C 15.91 22.40 12.87 11.87 11.86 11.40 11.89 13.66 13.66 13.09 
118 14.86 20.81 12.99 12.84 15.69 11.76 15.56 18.77 18.78 13.18 
119 17.85 11.51 11.76 11.25 11.43 11.34 11.60 11.87 11.88 11.73 
120A 17.56 11.54 7.11 6.38 7.39 6.45 7.05 8.04 R.04 7.85 
1208 28.65 11.14 11.46 10.81 8.62 8.56 8.86 8.54 8.54 11.40 
121 26.13 25.00 34.13 24.13 19.65 14.98 18.84 20.35 20.35 24.77 
122 29.55 5.69 6.06 5.67 5.67 5.10 5.78 5.86 5.86 6.49 
123 329.70 407.57 414.49 279.13 400.35 233.34 270.62 419.77 420.01 351.67 
124A 17.04 42.48 20.92 20.51 20.2? 11.26 17.83 22.88 22.18 20.95 
1248 7.20 9.67 4.06 4.61 6.58 2.89 6.21 8.63 8.63 3.75 
125 2.5/ 2.52 2.25 2.23 2.43 2.24 2.37 2.62 2.62 2.25 
126 4.95 4.71 5.29 5.23 5.25 5.06 4.93 5.30 5.30 5.52 
127 1.61 16.49 2.83 3.66 5.29 0.54 4.95 5.44 5.44 2.73 
128 2.20 7.08 3.38 3.71 3.91 1.62 3.61 4.06 4.06 3.29 
129 8.94 6.68 8.66 8.19 6.78 6.67 - 6.64 6.68 6.68 8.88 
130A 21.94 34.62 23.79 23.52 24.99 19.17 70.80 33.22 13.21 23.85 
1308 28.46 49.13 28.62 38.66 33.67 18.93 26.82 45.00 48.01 37.68 
130C 3.13 55.64 11.75 11.25 35.46 2.91 32.44 47.35 47.15 11.70 
130D 4.47 56.65 • 8.00 8.18 21.68 2.92 18.59 34.79 14.77 7.95 
130E 10.99 27.09 12.77 12.69 17.77 8.74 15.76 23.98 21.98 12.70 



ID NO. MOTEL NUm9F8 
1 2 3 4 5 6 7 9 9 10 

130F 9.81 19.64 10.50 10.42 12.56 5.41 11.63 17.31 17.11 10.46 
131 20.78 14.29 14.4o 13.96 13.29 13.00 13.10 14.20 14.70 14.40 
132 6.65 21.51 7.67 7.88 11.78 6.55 9.42 16.62 14.62 7.64 
133 53.26 33.68 14.78 14.90 22.71 14.10 22.79 79.46 75.48 14.79 
134A 554.08 82.26 27.16 27.26 26.92 27.20 77.05 27.09 27.09 47.06 
1348 557.40 91.8? 14.37 14.85 16.19 15.20 16.63 16.59 16.99 557.43 
135 15.35 43.36 25.79 20.45 71.09 16.59 20.14 25.95 25.94 30.28 
136 13.35 72.71 13.08 12.95 70.05 11.35 20.56 27.50 27.50 12.94 
137 1.41 1.18 1.13 1.13 0.94 0.94 9.89 1.00 1.00 0.95 
138 5.80 4.06 7.04 6.15 3.10 3.12 7.90 3.35 1.15 6.76 
139 7.98 3.92 9.70 /.51 3.07 2.96 2.97 3.17 3.17 8.64 
140 3.65 3.96 3.08 3.10 3.12 2.90 2.91 3.75 3.75 3.23 
141 29.89 39.22 28.29 30.48 32.44 32.87 35.54 32.19 32.19 29.05 
142 40.21 9.17 37.71 19.77 9.18 9.25 9.16 9.16 0.16 30.83 
143A 1.61 3.05 1.76 1.77 2.17 1.57 2.02 3.03 1.11 1.76 
1436 2.29 7.18 1.93 1.92 2.14 1.95 7.13 2.18 2.19 1.96 
1444 9.92 15.38 10.93 9.87 10.88 5.91 10.69 13.86 13.96 10.77 
1448 19.15 17.99 19.62 17.34 15.06 12.60 13.51 19.06 19.06 18.44 
145 21.37 10.24 10.85 10.70 10.18 10.24 10.11 10.15 10.15 11.01 
146 3.16 2.55 1.57 1.61 2.01 1.57 1.98 2.47 ?.47 1.62 
147 11.81 9.41 6.24 6.20 6.81 5.12 6.92 7.54 7.53 6.25 
148 8.13 37.23 9.47 10.71 21.11 4.12 71.81 34.89 34.99 6.51 

AVERAGE 21.12 21.45 12.40 10.95 12.21 8.36 10.97 13.89 13.89 13.81 
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In the first system, the consistency index was 75.0, while in the second 

system the consistency index could not be evaluated as the value of 

the natural logarithm of the activity coefficient ratio was positive 

for each data point. Furthermore, the activity coefficient for one 

component of system 123 was greater than unity while the activity 

coefficient for the other component was less then unity. Removing 

these two systems reduces the average absolute deviation of each 

model by approximately 15%. 

An examination of the pressure data leads to similar conclusions. 

Here models five and seven through nine have superior capability 

for correlating the binary data. The average absolute deviations 

are under 10 mm Hg. 

Comments On The Objective Functions  

Before examining the prediction of multicomponent data, however, 

a word on certain of the objective functions is in order. It has been 

already noted that both models eight and nine are structurally the 

same. Both measure the relative error in total pressure, but as 

calculated from two different algorithms. The parameter values 

calculated by minimizing each of these objective functions were 

essentially the same. For this reason models eight and nine will 

be treated as a single model when examining the performance of the 
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various models in predicting multicomponent data. Clearly model nine 

is preferred as it consumes somewhat less computation time than does 

model eight. 

Additionally, models six and seven are functionally the same, 

each measuring errors in the calculated vapor phase composition. 

An examination of the Wilson parameter values obtained by minimizing 

these two objective functions discloses that in many cases there are 

large differences in the parameter values. Model seven uses the 

simplified algorithm in which experimental total pressure data is used 

in the calculation of vapor phase composition. Convergence of the 

algorithm is achieved when successive calculations show a negligible 

change in each of the vapor phase composition values, each taken 

independently. No penalty is exacted in the algorithm for the potential 

condition that the sum of the converged composition values are 

different from unity. Thus it is conceivable that the search for 

better parameter estimates could be directed in such a way as to 

deliver parameter values that generate vapor composition values that 

do not sum to unity. Such circumstances did, indeed, arise with the 

inevitable result that the mean absolute deviation in binary system 

vapor phase composition from model seven exceeded that from model 

six by over 30%. Several systems for which the compositions did 

not sum to unity were tested again with an additional step: namely, 

that the compositions be normalized to sum to unity and that the 

normalized values be used in the parameter search. With this 
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modification, the two models delivered essentially the same parameter 

values for the systems tested. 

Originally an oversight, the omission of the normalization step 

in subroutine YCALC was not corrected once the error was uncovered. 

It was left in the original form in order to ascertain the capability 

of the model to correlate multicomponent data. It was already clearly 

and understandably poorer in the correlation of binary data, but 

it was felt that a check of multicomponent data would be of interest. 

• IV. ON THE UNIQUENESS OF THE WILSON PARAMETER VALUES  

There have already been several indications that it is possible 

to derive more than one set of values for the Wilson parameters for 

a given binary system. Evidence has been presented indicating 

more than one set of parameter values when calculating the values 

from point data at various locations on the equilibrium curve. 

Additionally, when regressing all the binary data against different 

objective functions, different values are obtained. These results 

should not, however, be interpreted as indicating the existence of 

a multiplicity of roots for the Wilson equation. 

Rather than evidence of the multiplicity of sets of Wilson 



parameter values this is evidence for the impact of the nonlinear 

nature of the parameters on their estimation. It will be proven next 

that for a given set of binary activity coefficients, there exists 

a unique set of Wilson parameters that best fit the data for 

positive deviations from Raoult's Law. For systems with negative 

deviations, on the other hand, three such sets may exist. 

Parameter Values From One  Binary Data Point  

Following the suggestion of Aristovich, et al (1969) define a 

translation of coordinates as: 

2(1 
(22) 

iE i(1 (23) 

Substitution of equation (22) into equation (I ) will give 

75. 
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Further substitutions of equations.(24) and (22) into equation (2) 

will yield an expression for i(
a 
 as a function of "Z 

' 
t and x 

(i.e., -Xi  , Ao.. , and x): 

A similar manipulation will yield 

which represents as a function of )(A., z and x. 

For a given composition (set of x,, x Ayalues) and the 

corresponding values for the activity coefficients ( , Yo, 

a plot of .1(A.  as a function of sY1  and t ( ,x) can be made. Examples 

of these are presented in Figure 4 for x i  = x x= 0.5 and for 

)(I  = 1.01, 1.5, 7.5. From the known value of T one and only 

one corresponding value of t, hence/Au., can be obtained. For example, 

let )(I  = 1.5 and Y7.  = 1.4; then t = 0.65 and Am  = 0.3. This 

single value of A,1  will yield a single value of AAA  from equation (24). 

On the other hand, consider the case of negative deviations from 

Raoult's Law as shown in Figure 5. Three values of t, hence/A/7. , 

can be found to correspond to a given YA.  . 

These observations can be quantified and proven to be generally 



Figure 4  

Dependence of Y2  On t  

Positive Deviations From Ideality  



Figure 5  

Dependence of '12 On t  

Negative Deviations From Ideality 



true. Consider the first derivative of y with respect to the 

transformed parameter t: 

Define the quantity 

If F (Y, , t) never takes on the value of zero, then g y  (1( ,t'  x) 

can never be zero. Hence, )(1  , must be a monotonically changing 

function of t for given Y and x. Clearly under these conditions 

there can only be unique solutions to the Wilson equation. If, on 

the other hand, F (Y, ,t) is zero at some value of t:.0, then 

multiple roots may, in fact, exist. The implications of F ,t) 

taking on zero values must be examined in some detail. 

The values of and t for which F , t) is zero define 

the points at which the uniqueness of solutions of the Wilson 

equation must be examined. Solving the equation F ( Y, ,t) = 0 will 

define any restrictions on the possible values of and t that 

may exist. Solving for Xi  gives 

79. 
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To completely describe the values that and t can take on for 

which e
a. 
 (Y,t,x) will be zero, the first and second derivatives 

are required: 

Equation (30) indicates that fl  (t) attains a position of zero slope 

for only one value of t (call that value to  ) in the range t>0, 

and that that value is unity. Equation (31) indicates that f 1  

attains a maximum value at to  . Equation (29) indicates that this 

maximum value of (attained at t = t, ) is unity. Thus, F( '61  ,t) 

is zero only for values of Yt  less than unity, i.e., only for systems 

having negative deviations from ideality. Figure 6 depicts the 

relationship between Yi  and t that must exist if F(1(„t) is zero. 

Clearly for any given (i ce 1 there will be two values of t for which 

F (Iri ,t) will be zero; these are tie 1 and t;:> 1. 

While this defines the relationship that must exist between 

Y and t, it does not completely describe the relationship between 

1r1  and t. Consider the second derivative of "6; with respect to t: 



FIGURE 6  

Dependance of Yi  On t For F(Ypt) = 0  
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Clearly F ( , t) is zero at t = ti  and t = t?.. . Thus 

t,x) attains a minima at t = ti  and a maxima at t = 

There is a point of inflection at t = toand at no other values of 

t. This describes the general shape of curves for t with 

as a parameter (see Figure 5). 

It is proven, therefore, that Yx  is a monotonically decreasing 

function of t at given/fi end x for systems with positive de- 

viations from ideality. This behavior is illustrated in Figure 4. 

For systems with negative deviations from ideality, however, Y 

goes through a relative minimum at a t1.41 and a relative 

maximum at a tA  ).1. The actual values of t and t are those f6r 

which F ( ,t) = 0 (see Figure 6). In consequence, there can be 

three values of t (hence three pairs of Wilson parameters) that 

describe the given experimental conditions of x,)ri  ,Y. The necessary 

and sufficient condition for the existence of multiple roots is that 

the experimental value of 'eclie between the minima and maxima defined 

forY at t and t This behavior is illustrated in Figure 5. 

For example, if x i  = 0.5 and Yi = 0.7, then any 1>0.88 will yield 

only a single set of values for the Wilson parameters. On the other 

hand, for 0.88 there will be three sets of Wilson parameters. 



Parameter Values From A Pair of Infinite Dilution Activity Coefficients83' 

For the case of infinite dilution activity coefficients, the 

Wilson equation can be transformed into the following expressions 

and 

An analysis similar to that performed above leads to 

analogous conclusions. For infinite dilution activity coefficients 

larger than unity, only a single set of Wilson parameters are obtained. 

The necessary condition for multiple parameter values is that the 

infinite dilution activity coefficients be less than unity. Furthermore, 
00 

the necessary and sufficient condition is that lie within the 

range defined by the relative maxima and minima for the given value 

of its.   This behavior is illustrated in Figure 7. 

In addition, the values of the relative maxima and minima for 

-11.?..  are defined as a function of and Al as  by the same expression 

used to define the relative maxima and minima of Y as a function 
Po 

of Y1  and t. Here )11  replaces Y'  , and At.,_ replaces t. Again Figure 

6 is used. 



Figure 7: Wilson Equation  

Infinite Dilution Form  



As indicated in Figure 7, the curves for ik,x)  
e. 

approach infinity at the values of Aix = . This is defined by 
i  

the forms of equations (33) and (34). 

Parameters from Regression of All Binary Data  

In regressing a set of binary data, one is searching for a pair 

of parameter values (Aix n -"X ) and ( 2 - ;to) that minimize the 

objective function chosen as a measure of the degree of fit of the 

experimental data. For this part of the study model 4 was chosen 

for use. 

Other minimization functions can be used, but the approach is the 

same. Starting with a set of initial guesses to the parameter values, 

the regression subroutine varies them until Q assumes a minimum value. 

Considering the complexities of equation (35) no parametric 

substitution can lead to meaningful conclusions about the number of 

sets of parameters that minimize Q. Instead two approaches have 

been considered. 
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The first approach is demonstrated in Figure 8 (Larson, 1971) 

for the system Methyl Acetate-Benzene (1(>1) where lines for constant 

values of S: 

are plotted as functions of the corresponding values for (.›.- )-1,) 

and ( - ).21..). The plot suggests that only one pair of the Wilson 

parameters, lying inside the island characterized by S = 0.05, exists 

for which S assumes a minimum value. Finding this unique set of 

values by this method would require, of course, a very large number of 

( ) and ( sets. The plot also explains why 

several sets of parameters, widely different, will give small values 

for the standard deviations. 

In the second approach, the data were regressed through a non-

linear (simplex) regression subroutine (Gardener, 1960). A set of 

initial guesses for ( .L 1 , ) and ( ,X 2_- ) are supplied to 

the subroutine which varies the parameter values until a minimum 

value for Q is obtained. If more than one set of roots exists, they 

can be obtained by using different values for the initial guesses 

provided, of course, that these roots do not lie too far away from 

the initial guesses. For this purpose, ten initial guesses covering 

the range -3000 to +3000 were used in this study. This represents 

the field of reasonable values for ( " ) and ( - -) sa„. • 

For systems with 'Zr 's larger than unity, all initial guesses lead 

86. 



Figure 8: Typical Contour Plot  

Standard Deviation in Activity Coefficients for Various Wilson Parameters 

Methyl Acetate(1) - Benzene(2) (Nagata, 1962) 
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to the same roots for a given system. For systems with 1( 's less 

than unity this is not the case. Eight such binary systems (Table 10) 

were studied; each yielded three sets of parameters. The values of 

these parameters and the quality of the fit of the binary data obtained 

from their use are documented in Table 11. 

Parameters from Regression of Infinite 

Dilution Activity Coefficients  

Direct solution of the Wilson equation from either one binary 

data point cr from a pair of infinite dilution activity coefficients 

has already been described. A trial-and-error regression search for 

the parameter values has also been described. By suitably modifying 

the objective function, Q, whose value is to be minimized, the trial- 

and-error solution of the Wilson equation can be applied to the infinite 

dilution activity coefficients. 

For this case Q has been defined as (model 1): 

and the searches performed as described previously. The results, 

including quality of fit of all the binary data, are documented in 

Table 12. In tWet of the eight systems, two sets of parameter values 

were obtained. This was not, it should be stated, the result of 

inexhaustive search. However, the analysis for a single binary 

point and for a pair of infinite dilution values both suggest that 
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TABLE 10  

BINARY SYSTEMS EXHIBITING NEGATIVE 

DEVIATIONS FROM IDEALITY 

Systems ID Components Conditions Reference 

007A Acetone-Chloroform 50°C Severns (1955) 

007B Acetone-Chloroform 55°C Kudryavtseva (1963) 

035A Chloroform-Benzene 50°C Nagata (1970) 

035B Chloroform-Benzene 760mm Hg Nagata (1962) 

036 Chloroform-Ethyl Acetate 760mm Hg Nagata (1962) 

038 Chloroform-Methyl 

Isobutyl Ketone 760mm Hg Karr (1951) 

099A Methyl Acetate-Chloroform 50°C Nagata (1970) 

099B Methyl Acetate-Chloroform 760mm Hg Nagata (1962) 



TABLE 11  

PARAMETER VALUES AND QUALITY OF FIT FOR SYSTEMS WITH Y's-4  1  

Binary 

System Parameter Values Objective Function 

Mean Absolute Deviations In 

Root Code Pressure Composition X 103 

007A -34.85 -372.73 0.05722 5.66 5.61 A' 

1877.86 -996.31 0.1657 3.73 7.51 B 

-875.84 1850.33 0.1844 10.29 14.47 C 

007B 55.43 -475.76 0.009377 12.74 4.73 A 

5136.50 -1066.87 0.009636 7.86 4.74 B 

-912.30 2806.71 0.06993 8.95 17.14 C 

035A -213.15 91.51 0.02474 3.64 5.42 A 

1135.53 -728.32 0.02842 2.40 4.33 B 

-616.25 1103.12 0.02261 1.97 3.74 C 



TABLE 11 (cont.)  

Dinar.),  

System Parameter Values Objective Function 

Mean Absolute Deviations In 

Root Code Pressure Composition X 10
3 

035B -226.83 170.29 0.002266 3.68 1.72 A 

987.90 -681.27 0.002719 3.51 1.55 B 

-392.09 458.86 0.002402 3.91 3.91 C 

036 -346.57 -104.25 0.007821 5.37 2.74 A 

-955.01 7166.10 0.009829 8.35 3.81 C 

2748.51 -1158.63 0.1341 26.90 15.70 B 

038 -482.70 201.59 0.06379 29.74 6.94 A 

8970.31 -1484.86 0.7721 23.60 19.07 B 

-869.70 7234.66 0.1368 30.93 7.17 C 



TABLE 11 (cont.)  

Binary Mean Absolute Deviations In 

System Parameter Values Objective Function Pressure Composition X 103 Root Code 

099A 30.60 -422.09 0.01362 2.67 4.14 A 

2127.15 -966.66 0.01999 3.82 4.00 B 

-949.86 2862.82 0.1899 10.93 18.44 C 

099B 121.55 -460.33 0.01221 3.73 4.44 A 

2235.39 -971.20 0.002807 4.55 3.00 B 

-941.25 2025.03 0.09658 13.20 15.01 C 



TABLE 12  

PARAMETER VALUES AND QUALITY OF FIT FROM INFINITE DILUTION COEFFICIENTS IN SYSTEMS WITCe64- 1  

Binary 

System Parameter Values Objective Function 

Mean Absolute Deviations In 

Root Code Pressure Composition X 103 

007A -52.70 -359.16 1.001 X 10
-10 
 5.96 5.71 A 

2146.26 -1090.22 -11 5.478 X 10 16.64 11.51 B • 

-1077.04 2609.30 3.812 X 10-12 36.72 35.93 C 

007B 166.90 -565.33 -10 4.732 X 10 14.69 5.15 A 

1841.25 -1070.06 1.879 X 10
-12 

22.52 10.01 B 

-1264.25 3795.72 2.484 X 10-
10 
 94.76 63.08 C 

035A -406.66 406.70 4.791 X 10-4 4.89 6.58 B 

1596.51 -883.86 
-11 

7.883 X 10 13.62 14.30 A 

035B -344.52 363.46 7.548 X 10-5 4.00 1.70 8 

1082.00 -732.05 9.743 X 10-11 8.40 4.02 A 



TABLE 12 (cont.)  

Binary 

System Parameter Values Objective Function 

Mean Absolute Deviations In 

Root Code Pressure Composition X 103 

036 -439.56 79.14 4.864 X 10
-12 

9.70 5.32 A 

-888.71 1588.66 2.078 X 10
-12 

12.47 7.02 C 

3858.52 -1484.51 5.162 X 10-12 74.55 54.56 B 

038 -410.11 69.50 2.135 X 10-12 26.02 7.35 A 

-811.88 1643.95 2.103 X 10-12 34.87 6.64 C 

4502.51 -1828.73 1.170 X 10-11 98.27 59.26 B 

099A 41.09 -417.90 
-11 

1.970 X 10 3.00 4.66 A 

1787.19 -993.83 6.441 X 10
-12 

7.33 7.47 B 

-1137.07 2823.44 2.088 X 10 -11 38.53 42.94 C 

099B 320.58 -558.19 1.581 X 10-12 7.07 7.16 A 

1111.60 -843.05 
-11 

4.379 X 10 7.53 9.15 B 

-1201.90 3219.19 7.524 X 10
-11 

77.49 44.41 C 
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there must be either one or three sets of parameter values. 

To explain this apparent discrepancy, consider the case where the 

observed value of 15,?, lies either just above the relative maxima or 
vo 

just below the relative minima of the calculated function /r ( -1( ' 

A ) The latter case is illustrated for the binary system chloroform- 

benzene in Figure 9. If a nonlinear regression routine is utilized 

to obtain the best values of the Wilson parameters from a set of 

initial guesses in the neighborhood of the relative minima, then the 

program may converge to a set of pseudo-roots (i.e., false roots), 

at or near the relative minima simply because the search pattern will 

only see larger values of the objective function for any test more 

away from the area of the relative minima. The resulting sets of 

real and pseudo-roots are well within the normally accepted range 

of values for Wilson parameters. As a result, the existence of the 

pseudo-root is not obvious from inspection alone. 

V. PREDICTION OF MULTICOMPONENT DATA 

Until this point data analysis has been principally concerned 

with the effectiveness of the various minimization functions with 

respect to the correlation of binary data. The true test of the 

significance of variations already defined must be the capability 

of the functions to deliver good prediction of multicomponent 



FIGURE 9  

INFINITE DILUTION ACTIVITY COEFFICIENTS 
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vapor liquid equilibria. 

Bubble point calculations for 75 multicomponent systems 

covering a range of properties were performed with the parameter 

estimates derived with each objective function. The results, summarized 

as the mean absolute deviation in pressure and in vapor phase com-

position, are tabulated in Tables 15 and 16. These values are the 

absolute deviations between experimental and calculated variables 

averaged over all the data points. The composition means are also 

averaged over the number of components present. The remainder of 

this discussion will concentrate on the composition results. Table 13 

lists the systems investigated along with their identification numbers. 

Table 14 lists the distribution of binary systems among the multi-

component systems. 

Significant Differences in Vapor Compositions Observed 

The average mean deviation for composition is seen to be in the 

range of 0.01 mole fraction. Table 17 presents a comparison of the 

ten objective functions on an absolute basis. For each multi-

component system the objective function whose parameters delivered 

the minimum average deviation was ascertained. Table 17 is a 

summary of this survey. An analysis of the results is inconclusive. 

Excepting model one, all of the models appear to fit the multicomponent 

vapor composition data in an adequate, and comparable fashion. The 

spread in average mean absolute deviations is less than 0.002 mole 



TABLE 13  

MULTICOMPONENT SYSTEMS INVESTIGATED  

System ID Components Conditions Reference 

001 Benzene-Chloroform-Methanol-Methyl Acetate-Acetone 760mm Hg Hudson (1969) 

002 Hexane-Methylcyclopentane-Cyclohexane-Benzene-Toluene 760mm Hg Weatherford (1970 

003 Benzene-Chloroform-Methanol-Methyl Acetate 760mm Hg Hudson (1969) 

004 2,3-Dimethylbutane-Methanol-Acetone-Chloroform 760mm Hg Willock (1970) 

005 Ethanol-Benzene-Methylcyclopentane-Hexane 760mm Hg Belknap (1961),Kaes (1962), 

Sinor (1960) 

006 Iso-Octane-Methylcyclohexane-Toluene-Phenol 760mm Hg Drickamer (1945) 

007 Acetone-Acetonitrile-Water.  Chu (1956) 

008 Acetone-Carbon Tetrachloride-Benzene 760mm Hg Subbarao (1966) 

009 Acetone-Chloroform-2,3-Dimethylbutane 760mm Hg Garrett (1969) 

010 Acetone-Methanol-Chloroform 50°C Severns (1955) 

011 Acetone-Methanol-Ethanol 760mm Hg Hala (1968) 

012 Acetone-Methanol-2-Propanol 55°C Freshwater (1967) 

013 Acetone-Methanol-2-Propanol 760mm Hg Freshwater (1967) 

014 Acetone-Methanol-Water 760mm Hg Chu (1950) 

015 Acetone-Methanol-Water 760mm Hg 
00 

Chu (1950) 

016 Acetone-Methyl Acetate-Methanol 50°C Severns (1955) 



TABLE 13  

MULTICOMPONENT SYSTEMS INVESTIGATED  

Systems ID Components Conditions References 

017 Methyl Ethyl Ketone-Benzene-2-Propanol 50°C Zharov (1965) 

018 Methyl Ethyl Ketone-Benzene-2-Propanol 760mm Hg Zharov (1965) 

019 Benzene-Cyclohexane-Furfural 760mm Hg Chu (1956) 

020 Benzene-Cyclohexane-Hexane 760mm Hg Ridgway (1967) 

021 Benzene-Cyclohexane-Methylcellosolve 760mm Hg Chu (1956) 

022 Benzene-Ethanol-Hexane 760mm Hg Waldo (1963) 

023 Benzene-Methylcyclopentane-Hexane 760mm Hg Belknap (1961) 

024 Carbon Tetrachloride-Benzene-2-Propanol 760mm Hg Nagata (1965) 

025 Carbon Tetrachloride-Cyclohexane-2-Propanol 760mm Hg Lu (1963) 

026 Chloroform-Methanol-Ethyl Acetate 760mm Hg Nagata (1962) 

027 Chloroform-Methanol-Methyl Acetate 760mm Hg Hudson (1969) 

028 Cyclohexane-Cyclohexene-1,2-Dichloroethane 760mm Hg Mesnage (1971) 

029 2,3-Dimethylbutane-Methanol-Acetone 760mm Hg Willock (1970) 

030 2,3-Dimethylbutane-Methanol-Chloroform 760mm Hg Kirby (1970) 

031 2,4-Dimethylpentane-Benzene-Hexylene Glycol 400mm Hg Stephenson (1962) 

032 Ethanol-Benzene-Heptane 180mm Hg 0akeson (1960) 



TABLE 13  

MULTICOMPONENT SYSTEMS INVESTIGATED  

Systems ID Components Conditions References 

033 Ethanol-Benzene-Heptane 400mm Hg Nielsen (1959) 

034 Ethanol-Benzene-Methylcyclopentane 760mm Hg Sinor (1960) 

035 Ethanol-Ethyl Acetate-Water 760mm Hg Chu (1950) 

036 Ethanol-Methylcyclopentane-Hexane 760mm Hg Kaes (1962) 

037 Benzene-Hexane-Cyclohexane 70°C Susarev (1963) 

038 Ethanol-l-Propanol-Water 760mm Hg Ochi (1969) 

039 Ethanol-2-Propanol-Water 760mm Hg Kojima (1968) 

040 Ethanol-Water-1,4-Dioxane 760mm Hg Chu (1950) 

041 Ethyl Acetate-Ethanol-Water 40°C Mertl (1972) 

042 Ethyl Acetate-Ethanol-Water 55°C Mertl (1972) 

043 Ethyl Acetate-Ethanol-Water 70°C Mertl (1972) 

044 Hexane-Benzene-Chlorobenzene 760mm Hg Arai (1969) 

045 Hexane-Benzene-Toluene 760mm Hg Arai (1969) 

046 Hexane-Benzene-Toluene 760mm Hg Michishita (1971) 

047 Hexane-Benzene-p-Xylene 760mm Hg Michishita (1971) 

048 Hexane-Ethanol-Benzene Lu (1963) 

049 Hexane-l-Hexene-Cellosolve 760mm Hg Suryanarayana (1966) 



TABLE 13  

MULTICOMPONENT SYSTEMS INVESTIGATED  

Systems ID Components Conditions References 

050 Hexane-l-Hexene-1,4-Dioxane 760mm Hg Suryanarayana (1966) 

051 Hexane-l-Hexene-1,2,3-Trichloropropane 760mm Hg Suryanarayana (1966) 

052 Methanol-Carbon Tetrachloride-Benzene 34.68°C Hala (1968) 

053 Methanol-Carbon Tetrachloride-Benzene 55°C Hala (1968) 

054 Methanol-Ethanol-1,4-Dioxane 760mm Hg Kato (1971) 

055 Methanol-Ethanol-Water 760mm Hg Delzenne (1958) 

056 Methanol-Ethyl Acetate-Water 760mm Ng Akita (1963) 

057 Methanol-Heptane-Toluene 760mm Hg Hala (1968) 

058 Methanol-l-Propanol-Water 760mm Ng Ochi (1969) 

059 Methanol-2-Propanol-Water 760mm Hg Ochi (1969) 

060 Methyl Acetate-Benzene-Cyclohexane 760mm Ng Nagata (1962) 

061 Methyl Acetate-Chloroform-Benzene 50° C Nagata (1970) 

062 Methyl Acetate-Chloroform-Benzene 760mm Hg Nagata (1962) 

063 Methylcyclohexane-Toluene-Phenol 760mm Ng Drickamer (1945) 

064 Methyl Ethyl Ketone-Heptane-Toluene 88°C Chu (1950) 

065 Acetone-Methyl Ethyl Ketone-Water 760mm Ng Chu (1956) 

066 Acetone-Chloroform-Methyl Isobutyl Ketone 760mm Hg Karr (1951) 



TABLE 13  

MULTICOMPONENT SYSTEMS INVESTIGATED  

Systems ID Components Conditions References 

067 Ethanol-Chloroform-Acetone-Hexane 55°C Vinichenko (1965) 

068 Cyclohexane-Benzene-2-Propanol-Methyl Ethyl Ketone 760mm Hg Lutugina (1968) 

069 Cyclohexane-Benzene-2-Propanol-Methyl Ethyl Ketone 500mm Hg Lutugina (1968) 

070 Cyclohexane-Benzene-2-Propanol-Methyl Ethyl Ketone N360mm Hg Lutugina (1968) 

071 Methyl Ethyl Ketone-2-Propanol-Water 760mm Hg Matocha (1971) 

072 Hexane-Cyclohexane-Benzene 10°C Lu (1974) 

073 Hexane-Cyclohexane-Benzene 15°C Lu (1974) 

074 Hexane-Cyclohexane-Benzene 25°C Lu (1974) 

075 Hexane-Cyclohexane-Benzene 70°C Lu (1974) 



. TABLE 14  

DISTRIBUTION OF BINARY SYSTEMS WITHIN THE MULTICOMPONENT SYSTEMS 

System 

No. 

Constituent Binary System ID Numbers 

1 2 3 4 5 6 7 8 9 10 

001 035A 0838 098C 005 037A 099A 007A 101 0108 011 

002 109 0428 074C 078B 137 108 133 018D 139 026 

003 035A 083B 098C 037A 099A 101 

004 049 047 048 0108 037B 007A 

005 055C 059 058C 103 022 109 

006 080 082 081 107 106 126 

007 004 014 015E 

008 006 005 030C 

009 007A 047 048 

010 0108 007A 0378 

011 0108 0088 035 

012 010B 009A 095A 

013 0108 0098 0958 

014 010A 014 097 

015 010A 014 097 

016 011 010A 101 

017 143A 144A 025A 

018 1438 144B 025C 

019 018E 020 041 

103. 
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TABLE 14 (cont.)  

System 

No. 1 

Constituent Binary ID Numbers  

2 3 4 5 6 7 8 9 10 

020 018D 022 042B 

021 018C 024 043 

022 019A 022 058B 

023 108 022 109 

024 030D 032B 025B 

025 031 032B 044A 

026 037B 036 086F 

027 037A 099A 101 

028 039 040 045 

029 049 047 010A 

030 049 048 037B 

031 050 051 023 

032 055D 057A 0218 

033 055E 057B 021C 

034 055C 059 108 

035 056F 063H 067D 

036 059 058C 109 

037 0748 018C 042A 

038 060 063G 114B 

039 061 063G 120A 

040 063H 052 131 



TABLE 14 (cont.)  

System 

No. 1 

Constituent Binary System ID Numbers 

2 3 4 5 6 7 8 9 10 

041 0568 067A 063B 

042 056D 0678 063E 

043 056E 067D 063F 

044 022 075A 135 

045 022 078B 026 

046 022 078A 026 

047 022 077 027 

048 058C 074C 055E 

049 076 033 034 

050 076 053 054 

051 076 127 128 

052 084A 083A 030B 

053 084B 083B 030C 

054 085 086D 052 

055 085 097 063G 

056 086E 097 067D 

057 087 096 072A 

058 094 097 114B 

059 095B 097 120A 

060 098E 100 018D 

105. 



TABLE 14 (cont.)  

System 

No. 

Constituent Binary System ID Numbers  

1 2 3 4 5 6 7 8 9 10 

061 099A 098C 035A 

062 0998 098E 035B 

063 107 106 126 

064 102 103 072A 

065 012 014 104 

066 007A 013 038 

067 145 008A 058B 007B 146 147 

068 018D 044B 148 025C 1438 144B 

069 018C 044A 148 025A 143A 144A 

070 018C 044A 148 025A 143A 144A 

071 144B 104 120A 

072 042A 074A 018A 

073 042A 074A 018A 

074 042A 074A 018A 

075 042A 074B 018C 

106. 
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TABLE 17  

ABSOLUTE COMPARISON OF MODELS  

Number of Systems for Which Each Model 

Delivered the Minimum Composition Deviation  

Model Number 1 2 3 4 5 6 7 8/9 10 

Quinary (2) 1 1 

Quaternary (8) 1 2 1 2 2 

Ternary (63) 4 12 6 7 4 11 3 9 7 

Total (73) 6 14 7 7 4 13 3 12 7 
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fraction. It would appear, however, that models two, six, and eight/ 

nine deliver the best performance. 

Examination of Table 16 from the point of view of model break-

down is in order. Breakdown of a model is defined as an instance 

in which the mean deviation is 100% or more poorer than the 

minimum deviation for the system. Table 18 summarizes this analysis. 

From this, models one, two, seven, and ten are rejected as being of 

decidedly inferior reliability when compared to the other models. 

At this point it is worthwhile to consider the performance of the 

several models in conjuction with their definitions. Model three, 

the error in the activity coefficients, can be eliminated relative 

to model four, the relative error in the activity coefficients, because 

model four delivers a five per cent better overall mean deviation 

with less model breakdown and no additional computational effort. 

In a similar vein model six is eliminated relative to model eight/nine. 

Model eight/nine gives a better overall fit (8%), is marginally more 

reliable, and is computationally the same as model six. Clearly, 

of course, model nine is preferred over model eight if the vapor 

composition data is available. Lastly, eliminate model five in 

favor of either model four or nine. Model five, while being com-

putationally more obstruse, delivers neither a more reliable nor 

significantly closer fit of the data. 



.TABLE 18  

OBJECTIVE FUNCTION BREAKDOWNS 

Model Number 

Number of Systems in Which the Average 

Deviation Exceeded the Minimum Average 

Deviation for the Given System by 100% 

1 19 

2 10 

3 3 

4 1 

5 2 

6 4 

7 13 

8/9 2 

10 7 

113. 
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Model Four is Best  General Choice of Objective Function  

To further define the ranking of the objective function models, the 

performance of the several models were all compared to that of model 

four. If the mean deviation in vapor phase composition associated with 

a given model differed by less than 10% from that associated with model 

four, their performance was declared equivalent. Table 19 summarizes 

these results. 

Analysis of this data substantiates previously drawn conclusions. 

Of the eight different models listed, only two, five, and nine provide 

better predictions of multicomponent data enough times to be considered 

further. The unreliability of model two is easily seen by the number of 

times it delivers results poorer then those delivered by model four. 

For ease of computation and minimized computer cost, model four is 

recommended for general use over models five and nine. It is judged 

that the few improvements in prediction generated by the use of the 

other models do not warrant their use. There is no correlation of 

performance among the three best models with multicomponent system 

parameters. Table 20 provides a summary of these considerations. 

A similar analysis (Table 21) of the mean deviations in total 

pressure predictions has also been carried out. Identical conclusions 



TABLE 19  

COMPARISON OF MODELS RELATIVE TO MODEL 4  

Number of Systems for Which Any Given Model Delivers 

Predictions of Vapor Phase Composition That Are (To 

Within 10%) Better Than, Equal To, or Poorer Than the 

Predictions Delivered By Model 4  

Model Number Better Than Equal To Poorer Than 

1 7 19 47 

2 24 18 31 

3 4 62 7 

5 21 38 14 

6 11 34 28 

7 13 29 31 

8/9 21 35 17 

10 6 47 20 

Total 107 282 - 195 

Percentage 18% 49% 33% 
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TABLE 20  

LOGIC SUMMARY 

From An 

Examination 

of Table No.: 

Eliminate 

Models No.: 1 2 3 4 

Models Remaining  

5 6 7 8/9 10 

16 1 X X X X X X X X 

17 5 & 7 X X X X X X 

18 2 & 10 X X X X 

19 3 & 6 X X 



TABLE 21  

COMPARISON OF OBJECTIVE FUNCTIONS 

BASED ON PREDICTING TOTAL SYSTEM PRESSURE  

Number of Systems for Which Each Model Delivered the 

Minimum Average Deviation in Total System Pressure  

Model Number 1 2 3 4 5 6 7 8/9 10 

Quinary (2) 1 1 

Quaternary (8) 1 2 2 1 2 

Ternary (63) 3 14 2 11 5 2 5 15 6 

Total (73) 5 16 3 13 5 2 5 16 8 

Number of Model 

Breakdowns 49 21 20 17 12 30 30 12 22 
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are reached: The best models to use are numbers four, five, and nine; 

model four is recommended for general use. 

Impact of the Presence of Multiple Roots 

on The Prediction of Multicomponent VLE  

In order to gauge the impact that the presence of binary systems 

having multiple roots may have upon the prediction of multicomponent 

vapor-liquid equilibria, an extensive survey of such systems has been 

undertaken. Ten multicomponent systems (Table 22) comprising from 

three to five components and each containing from one to three binary 

systems with multiple roots (Table 23) have been studied. The results 

of this investigation are documented in Tables 24 and 25 in terms of 

the degree of fit of the multicomponent data expressed as the mean 

absolute deviation in vapor phase composition. 

Tables 24 and 25 present the effect upon the quality of fit of 

multicomponent data for systems containing one binary with multiple 

roots and for systems containing more than one binary with multiple 

roots, respectively. Each table uses parameter values obtained from 

both the regression of all available binary data and from regression 

against the infinite dilution activity coefficients. The root code 

(see Tables 11 and 12) merely designates which one of the three possible 

roots for each binary of interest have been used in correlating the 



TABLE 22  

MULTICOMPONENT SYSTEMS OF INTEREST  

System ID CoMponentt Conditions Reference 

001 Benzene-Chloroform-Methanol-Methyl Acetate-Acetone 760 mm Hg Hudson (1969) 

003 Benzene-Chloroform-Methanol-Methyl Acetate 760 mm Hg Hudson (1969) 

004 2,3-Dimethylbutane-Methanol-Acetone-Chloroform 760 mm Hg Willock (1970) 

009 Acetone-Chloroform-2,3-Dimethylbutane 760 mm Hg Garrett (1969) 

010 Acetone-Methanol-Chloroform 50° C Severns (1955) 

026 Chloroform-Methanol-Ethyl Acetate 760 mm Hg Nagata (1962) 

061 Methyl Acetate-Chloroform-Benzene 50° C Nagata (1970) 

062 Methyl Acetate-Chloroform-Benzene 760 mm Hg Nagata (1962) 

066 Acetone-Chloroform-Methyl Isobutyl Ketone 760 mm Hg Karr (1951) 

067 Ethanol-Chloroform-Acetone-Hexane 55° C Vinichenko (1965) 



TABLE 23  

DISTRIBUTION OF BINARIES WITH Vs.<1 In 

THE MULTICOMPONENT SYSTEMS  

Multicomponent 

System ID Binary System ID 

001 035B 099B 007A -- -- 

003 035B 099B -- -- -- 

004 -- -- 007A -- -- 

009 -- -- 007A -- -- 

010 -- -- 007A -- -- 

026 -- -- -- 036 -- 

061 035A 099A -- -- -- 

062 035B 0998 -- -- -- 

066 -- -- 007A -- 038 

067 -- -- 0078 -- -- 
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TABLE 24 

PREDICTION OF MULTICOMPONENT VAPOR-LIQUID EQUILIBRIA  

ONE BINARY WITH Y4 1 

Multicomponent 

System ID 

Binary of 

Interest ID 

Root 

Code* 

fey 1a X 1000 
v g 

All Binary Data Points Infinite Dilution Points 

004 007A A 6.9 4.2 

B 10.9 10.8 

C 14.0 21.4 

009 007A A 29.7 30.1 

B 30.6 34.9 

C 46.0 56.2 



TABLE 24 (cont.) 

Multicomponent 

System ID 

Binary of 

Interest ID 

Root 

Code* 

kV i
avg 

X 1000  

All Binary Data Points Infinite Dilution Points 

010 007A A 25.4 24.9 

B 23.9 28.7 

C 29.0 - 40.7 

026 036 A 26.8 27.1 

B 32.6 45.2 

C 25.5 28.4 

067 0078 A 9.8 11.4 

B 12.1 13.1 

C 23.1 41.2 

* Root codes defined in Tables 11 and 12. 
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multicomponent data. For the systems documented in Table 25, unlike those 

of Table 24, an extra complexity is added: that of combining the roots 

when more than one binary with multiple roots is present. The mixed 

cases were developed by allowing that a case be run with parameters 

of the same root code combined (i.e., A-A,B-B,C-C for the binaries 

of interest). The mixed code cases were developed by choosing those 

parameters that resulted in the best(and then second best) correlation 

of the binary data as measured by mean absolute deviation both in 

total pressure and in vapor phase composition. 

Conclusions on Multiplicity of Roots  

With binary systems having positive deviations from Raoult's 

Law, a single set of roots (i.e., parameter values) can be obtained 

by the direct solution of the Wilson equation for one data point 

(and this includes the infinite dilution activity coefficients). An 

unique set of parameters is also obtained by regressing all the avail-

able binary data, but its value is, in general, different from that 

obtained from only one data point. Correlation of binary data can be 

accomplished with about equally good accuracy by both approaches. 

For the correlation of multicomponent data, use of one binary point 

and regression of all binary data sometimes provides comparable 

accuracies. Regression of all binary data is recommended, however, 

as use of one point can lead to poor results. 

From systems with negative deviations, three sets of parameter 



TABLE 25  

PREDICTION OF MULTICOMPONENT VLE: TWO OR MORE BINARIES WITH Ts 1 

Multicomponent 

System I.D. 

Binary of 

Interest I.D. 

Root Code 

Combination 

Mean Absolute Deviation In Composition X 103 

All Binary Data Infinite Dilution Data 

003 035B A-A 5.6 11.3 

099B B-B 11.7 5.8 

C-C 12.7 - 

B-A 7.5 6.2 

A-B 3.8 13.1 

A-C - 20.8 

B-C - 23.4 

066 007A A-A 23.6 29.9 

038 B-B 60.5 88.0 

C-C 38.5 56.0 

B-C 29.1 34.2 

A-C - 32.4 

B-A - 34.5 



TABLE 25 (cont.)  

Multicomponent 

System I.D. 

Binary of 

Interest I.D. 

Root Code 

Combination 

Mean Absolute Deviation In Composition X 103 

All Binary Data Infinite Dilution Data 

061 099A A-A 4.6 29.9 

035A B-B 28.8 14.7 

C-C 26.5 

A-C 5.0 

B-C 6.7 

A-B 13.9 14.8 

B-A 47.1 

C-A 29.5 

C-B 44.2 

062 099B A-A 4.9 22.8 

035B B-B 23.5 14.7 

C-C 24.7 

A-B 11.5 14.5 

B-A 6.0 29.6 



TABLE 25  kcontj 

Multicomponent 

System I.D. 

Binary of 

Interest I.D. 

Root Code 

Combination 

Mean Absolute Deviation In Composition X 103 

All Binary Data Infinite Dilution Data 

C-A - 33.1 

C-B - 49.9 

001 035B A-A-A 7.1 8.5 

099B A-B-B - 13.2 

007A A-C-C - 14.5 

B-A-A - 4.6 

B-B-B 11.4 6.6 

B-C-C - 19.5 

C-C-C 14.5 - 

. 
C-A-B 6.1 - 

. 
C-B-A 8.3 - 

B-B-A 12.2 - 

B-A-B 32.3 - 

C-A-A 7.4 - 
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values can be obtained which may yield significantly different degrees 

of accuracy in the correlation of binary and multicomponent vapor-

liquid equilibria. In the correlation of binary data, the best --

or close to the best -- degree of fit of binary vapor phase composition 

is achieved with the set of roots that are smallest in absolute value. 

With only one exception (system 0078), the same conclusion holds for 

the degree of fit of total pressure data. This observation applies 

to correlations based on the infinite dilution values or on regression 

of all data. With reference to Figures 5 and 7, this root set would 

correspond to the middle root of the three obtained by direct solution. 

With respect to the correlation of multicomponent data, the 

situation is somewhat less clear. With parameter values derived from 

the regression of all available binary data, the same conclusion holds. 

With parameter values derived from the infinite dilution activity 

coefficients, however, no generalization can be made. It should 

be noted that the degree of fit obtained from parameters derived from 

the infinite dilution points is at best only comparable, and often 

poorer, than that obtained from parameters derived from regression of 

all data. This observation, when coupled with the capability of choosing 

the roots smallest in absolute value and knowing good correlation 

is obtained, leads to the recommendation that the all-data parameter 

values be used in the prediction of multicomponent data.- 

The parameter values appearing in Table 6 are those consistent with 

the above recommendations, i.e., they are the values smallest in 

absolute value. 



VI. IBILEALA CONSTRAINT 128. 

Recently Hala (1972) has disclosed that the binary Wilson 

parameters are subject to certain constraints when they are used in 

multicomponent systems. Hala concludes that the Wilson parameters 

evaluated from binary data alone cannot directly be used to predict 

multicomponent systems. To be consistent with the Wilson model, the 

parameter values must be adjusted in such a manner that the constraint 

conditions are met. Hala has generalized that, for an n-component 

system, there are 

0.5 n (n-3) +1 

constraints which must be met. 

Brinkman, et al (1974) wondered whether or not the existance 

of these relationships could be used to reduce the number of binary 

systems required for the prediction of multicomponent data. The 

authors suggest that inclusion of the Hala constraint will sometimes 

improve and sometimes degrade the accuracy of multicomponent vapor 

liquid equilibria prediction. 

Both Hala and Brinkman formulated the Hala constraint with the 

A.values. In this study, the Hala constraint has been formulated 

directly from the interaction parameters, themselves. This 

has the value that the Hala constraint becomes obvious from in- 

spection alone as well as removing some of the conceptual difficulty 



associated with isobaric data. The Hala constraint is described in 

Figure 10. 

Although excluded from the scope of these studies, the impact 

of the Hala constraint upon the evaluation of the binary Wilson para-

meters merits investigation. Perhaps the most direct approach is to 

include the Hala constraint equations as part of the regression 

routine. All of the constituent binaries for a given multicomponent 

system will be processed simultaneously; the data will be regressed 

against any given minimization function (recognizing all the component 

pairs present); and, the parameter values delivered by the constrained 

optimizer will be used to predict multicomponent data. 

The procedures outlined above preclude using the Hala constraint 

to reduce the amount of binary data required to predict multicomponent 

vapor-liquid equilibria. The reason is simple: the Hala constraint 

is a set of criteria defining the interaction of the Wilson para-

meters with each other, no one set being independent of any other. 

Use of the Hala constraint to eliminate regression of parameter values 

from binary data for any binary constituent within a multicomponent 

system violates the basic premise of the constraint. In any case, it 

is not now possible to calculate the individual Wilson parameters 

from a knowledge of their difference. 

It is of interest to note that when all the binary systems are 

independently evaluated and the Hala constraint value (consistency 

129. 



FIGURE 10  

The Hala Constraint 
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FIGURE 10 (cont.)  

The Wilson difference parameters for each of the constituent binaries 
of up to a 5-component system are conveneintly arranged as a triangu-
lar array as indicated by the subscripts. The parameter value of the 
second component are aubtracted from that of the first for each binary 
eliminating the )1/46 term and leaving only LL . These terms are 
also conveninetly placed in a triangular array from which, by moving 
and expanding triangles, we can obtain the terms required for each of 
the consistency indices required by the Hala test. These are listed. 



index) is calculated from the regressed data, the constraint value 

is dependent upon the ordering of the components. Taking, for example 

a ternary system, there are six permutations by which to order the 

components. Excluding mirror images, there are three independent 

sequences. There will be three values of the Hala consistency index. 

Table 26 contains a summary of the Hala consistency index values 

for all of the multicomponent systems investigated. Even when the 

susceptibility of the Hala consistency index to the ordering of com-

ponents is weighed, Table 26 shows a remarkable lack of consistency 

across the systems investigated. There is no reason to expect, except 

by chance, that pairs of parameter values independently obtained from 

binary data, should conform to the Hala constraint. 

There is a fundamental conflict that the' Hala constraint does 

not address. In essence, the Hala constraint defines the interaction 

of the Wilson parameters with each other within the multicomponent 

environment. No pair of Wilson parameters can be viewed as in-

dependent of any other pair within a multicomponent system. Beyond 

this, if a binary component set is moved from one multicomponent 

system to another, the value of the Wilson parameters for the fixed 

binary will be subtley altered by its changing environment. Behavior 

such as this tends to argue for the existence of a third adjustable 

parameter, one dependent on the multicomponent vapor-liquid equilibrium 

data and not susceptible to evaluation from binary data alone. This 

takes us back to the Margules-type equations. Furthermore, the concept 

refutes the basic premise of the Wilson equation; namely, only two- 
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body interactions are recognized. Higher order interactions are ig-

nored, thus permitting generalization to multicomponent systems with-

out reference to multicomponent data. 

While algebraically sound, the basis of the Hala constraint is 

apparantly inconsistent with the basis upon which the Wilson parameters 

are themselves founded. Additional efforts in this area are clearly 

required. 

VII. BINARY DATA REDUCTION PROGRAMS  

The computer programs documented in this section are designed to 

regress a set of binary vapor-liquid equilibrium data (pressure, temper-

ature, and liquid and vapor phase composition against the Wilson 

equation and to extract the Wilson parameters using a series of error 

minimization functions. As the Wilson parameters appear nonlinearly in 

the Wilson equation, the regression algorithms employed require an initial 

estimate of the parameter values. To protect the final parameter esti-

mates from the arbitrariness of the initial guess, the calculations were 

stepped through the list of objective functions in a circular manner, the 

initial guess to the current objective function being the final estimate 

from the preceding objective function. The first objective function was 

used twice, once to start the circle, and once to finalize the parameter 

values using as initial guess the final estimate from the last objective 

function. 



The algorithms have been organized with a modular approach, 

both for ease of understanding and ease of maintainance. The programs 

are readily modified to, for example, substitute the NRTL equation 

for the Wilson equation. Essentially all input and calculated data 

are held in common storage and are thus readily available to all sub-

routines. Tables 27 and 28 define the COMMON statements in use and 

document their distribution through the subroutines. The logic upon 

which the algorithms are organized is generally straight forward. 

Pertinent comments appear with each listing. A few of these are, 

however, worthy of special note. 

All data required for computation is entered to the programs through 

subroutine INPUT (see Figure 11). Pure component physical property 

data required for subsequent data reduction are hard coded into a general 

library routine VLELIB. Consequently, no provision has been made 

for additional pure component physical property data entry. This 

can, however, be easily added. 

The ten objective functions used in this study have been coded 

intosubroutine FN. The regression calculations are directed by sub-

routine MAIN to proceed sequentially from the first objective function 

of interest (specified during input processing by parameter MDINIT) 

to the last (specified by parameter MDEND). Control parameter MD 

serves as the counter by which to move through the list of objective 

functions. Each evaluation of the objective function required by the 



TABLE 27  

BINARY VLE DATA REGRESSION PROGRAM COMMON STATEMENTS  

1 NSYSTM,NAME(300),TITLE(20),ID(2),NCASE 

2 MDINIT,MDEND,NDATA 

3 X1(75),X2(75),Y1(75),Y2(75),P(75),T(75),TABS(75) 

4 V1(75),V2(75),RT(75) 

5 TC(3),PC(3),VC(3),OMEGA(3),OMEGAH(3),DIPOLE(3),ETA(3) 

6 AP1,BP1,CP1,AP2,BP2,CP2,AV1,8V1,CVLAV2,BV2,CV2 

7 T1(2),V1(2),T2(2),V2(2),T3(2),V3(2) 

8 B11(75),B22(75),B12(75) 

9 FlOL(75),F2OL(75),PH11(75),PH12(75) 

10 G1EXP(75),G2EXP(75),LNG1G2(75),W1,W2 

11 G1INF,G2INF,T1INF,T2INF 

12 A1,81,C1,A2,C2,S01,SD2,NEQ 

13 X,APOS,ANEG,D,JFACT,CI 

14 NPUNCH,NREG,NSTUDY,NTRANS,ICASE,LS,ICOUNT,NPASS 

15 NP1,NP2,NBP1,NBP2,IORDER 



TABLE 27 (cont.)  

16 NPARMT,LSTOP,DX,E,STEP(2),NRD,RDFACT,IO,FINT,ICMAX 

17 BlINIT,B2INIT 

18 MD,B(2),SUMX 

19 BETA(10,2),Q(10) 

20 GlCALC(75),G2CALC(75),GAMMAI(10,75),GAMMA2(10,75) 

21 YlCALC(10,75),PCALC(10,75),Y1MEAN(10),PMEAN(10) 

22 CALCY1,CALCY2,CALCP 

23 FUGC01,FUGCO2,Y1OLD,Y2OLD,POLD 

24 TMIN(75),TMAX(75),G2MIN(75),G2MAX(75),NROOT(75) 

25 IERR,LSQLIM(301) 



TABLE 28  

BINARY VLE DATA REGRESSION PROGRAMS 

Common Groups  

Subroutines  1  2 3 4 5 6 7 8  9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

1. MAIN X X X X X X X X 

2. INPUT X X X X X X 

3. OUTPUT XXXXXX XXXXXXXX X XXX X 

4. LSQ X X X X 

5. PATERN X X 

6. FN XXXX X X X X X X 

7. BOUNDS X 

8. INFDIL X X X X 

9. LSDATA X X 

10. SAVEBQ X X X 

11. WILSON X X X X X 



TABLE 28 (cont.)  

Common Groups  

Subroutines  1  2 3 4 5 6 7 8 9 10  11 12 13 14 15 16  17 18 19 20 21 22 23 24 25 

12. BUBLPT X X X X X 

13. UPDATE X X X X X 

14. RSTART X X X 

15. HOLD X X X X X X 

16. STUDY X X X 

17. LIMITS X X X X 

18. RANGE 

19. VLELIB X X X X X X 

20. SORT X X X X X 

21. IDEAL X X 

22. VIRIAL X X X X 

23. RSTATEXXXXXX X X 

24. TCONST X X X X X 



TABLE 28 (cont.)  

Common Groups  

Subroutines  1  2 3 4 5 6 7 8 9 10  11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

25. ACTCO X X X X X X 

26. CVFIT X X X X X 

27. TEST X X X 

28. MOLVOL X X 

29. YPCALC X X X X X X 

30. YCALC X X X X X X 

31. PCALC X X X X X X 

32. PHIMIX X X X X 
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FIGURE 11 cont. 

Card Type  

0 

Comments  

Two data words, both in right-justified integer fields. 

The first determines whether the binary parameter values 

are to be punched to cards or not (zero value). The second 

defines the regression routine to be used (default to LSQ2). 

1 Descriptive information (up to 80 characters). 

2 Eight data words, each in a right-justified integer field. 

ID(1) -- first component identification number for entry 

into VLELIB for pure component physical property 

data 

10(2) -- same for second component 

MDINIT -- identification number for the first of the ten 

preprogrammed models to be tested against the 

given vapor-liquid equilibrium data 

MDEND -- identification number of the last of the models 

to be tested against the given VLE data; the model 

counter is incremented by unity from MDINIT to 

MDEND 

NCASE -- data-type control parameter alerts the program to 

the pressence of isothermal data (value of unity) 

or isobaric data (value of two) 

NTRANS -- a nonzero value here authorizes the program to 



FIGURE 11 (cont.)  

Card Type  Comments  

to perform a translation of coordinates in the 

parameter space of the Wilson parameters 

NSTUDY -- a positive value here authorizes the program to 

search for multiple roots 

NREAD -- regression routine parameter initialization source 

data word; a value of zero here sets the source of 

initialization data as subroutine LSDATA; a nonzero 

value alerts the program to card input of the 

required data 

3 Card input for the initialization of the three regression 

subroutines is provided by this pair of cards. The first 

collects all floating point data while the second collects 

all right-justified integer data. 

4 VLE data (including decimal point), one card per data point 

followed by a blank card at the end of the data set. 



regression routine necessitates a call to subroutine FN. If derivative 

variables must be evaluated in order to calculate the objective function 

value (e.g., vapor phase composition for objective function 7), the 

appropriate subroutine is invoked from subroutine FN. 

Varying the values used by the several regression algorithms 

by which the search is directed has been investigated. Parameter 

values used during this study were hard coded into subroutine LSDATA 

for convenience. These pre-defined values can be bypassed by assigning 

some nonzero integer value to control parameter NREAD. 

Analysis of the quality of fit of the binary data using the final 

parameter estimates obtained from each objective function is accomplished 

through subroutines WILSON and BUBLPT. The former calculates the 

activity coefficients at each data point from the regressed para- 

meter values. The latter subroutine uses this data to calculate 

vapor phase composition and total pressure. Mean absolute deviations 

are used to measure quality of fit. 

After all calculations for the current binary data set are 

complete, but before data are stored for summary print outs, 

subroutine UPDATE is called upon. The function of this subroutine 

is to bias the data in favor of the Wilson equation. The manouver is 

predicated upon the proposition that the Wilson equation should 

adequately fit all of the binary data. If the final parameter values 

do not yield activity coefficients that reproduce the binary data 



to within a specified tolerance (15% chosen for this study), the 

offending datum is deleted from the data arrays. The remaining 

data is completely reprocessed through the regression routines. As 

the purpose of this study is to define a means by which to obtain 

good prediction of multicomponent data, operation of this subroutine 

does not violate the spirit of the study. In practice, however, very 

few data points were found to be outside of this constraint. 

This set of computer programs has been provided with several 

subroutines with which to check and search for the presence of multiple 

values for the sets of Wilson parameters. Subroutine STUDY provides 

a straight forward search basis for multiple roots. Ten pairs of 

initial guesses for the Wilson parameters are hard coded into STUDY: 

control parameter NSTUDY is used to ensure that each objective function 

starts with the same set of initial guesses (thus breaking the 

circular pattern normally used). If several local minima exist in the 

three-space defined by the pair of Wilson parameters and the objective 

function, and if they lie in the direction of search away from the 

established initial guesses, then they will be uncovered by the re-

gression algorithm. 

Subroutines LIMITS and RANGE provide a point-by-point search 

through the input data for the existance of multiple roots. The 

methods defined in section IV of this study have been utilized in 

these subroutines. 



Several different optimization tools were screened (Barneson, 1970; 

Marquardt, 1959; Rosenbrock, 1960; Wilde, 1964) before deciding on 

use of the simplex and pattern search routines. An advantage of both 

of these methods is that neither analytical nor numerical derivatives 

are required. 

For a two parameter equation, the simplex routine moves through 

the parameter space in sets of triangles. The test point is reflected 

from the vertex with the highest objective function value across the 

opposite side of the triangle. The step size is varied in magnitude 

and direction depending upon success or failure of the trial. 

The pattern routine is a deceptively simple numerical search, 

moving from point-to-point asking only one question after each function 

evaluation. "Is this point an improvement over the previous point?" 

Basically, the pattern is an arrow in the three-space of the parameters 

and the objective function. The search is always from the existing 

base point of the arrow to the new arrow head. One parameter is varied 

at a time in the search for the new location of the arrow head. A 

few successes allows the search to dramatically take off. The technique 

appears admirably suited for curve fitting problems such as these 

herein investigated, where ridges may be evident. 

Both techniques were used extensively. Essentially, the same 

results were obtained from each. 



VIII. MULTICOMPONENT DATA REDUCTION PROGRAMS  

The computer programs documented in this section are designed 

to use previously defined values of the Wilson parameters to predict 

multicomponent vapor liquid equilibrium data. Comparisons between 

predicted and experimental data are drawn, and statistical data is 

furnished. As with the binary programs, the multicomponent algorithms 

are organized along a modular approach. Comments have likewise been 

built into each subroutine listing as appropriate. All pertinent data 

are held in common storage (Tables 29 and 30). 

All data is entered into the programs through subroutine INPUT 

(see Figure 12). Pure component physical property data is stored in 

library subroutine VLELIB. No provision is made for pure component 

property data entry from punched cards. Sets of Wilson parameter values 

are stored in subroutine PARLIB. For the binary parameter values, 

however, provision has been made for data entry from punched cards. 

This option can be exercised by setting either the objective function 

counter (MD) to an integer value less than unity, or setting the 

parameter library control data word (NLIB) to an integer value different 

from zero. 

When using previously stored Wilson parameter values for 

predicting multicomponent vapor-liquid equilibria, care must be 

exercised to maintain consistant sequencing between the binary sets 

required in the multicomponent system and the ordering of components 



TABLE 29  

MULTICOMPONENT PROGRAM COMMON STATEMENTS  

1 NCASE,NDATA,NCOMP,NCOMP1,NCOMP2,NLIB,NBNRY 

2 TC(10,10),PC(10,10),VC(10,10),OMEGA(10),OMEGAH(10),DIPOLE(10,1°),ETA(10,10) 

3 AP(10),BP(10),CP(10),AV(10),BV(10),CV(10) 

4 T1(10),V1(10),T2(10),V2(10),T3(10),V3(10) 

5 P(75),T(75),X(10,75),Y(10,75) 

6 TABS(75),RT(75),V(10,75),FIOL(10,75),GAMMA(10,75) 

7 FUGC0(10,75),YCALC(10,75),PCALC(75),YTOTAL,NPASS(75) 

8 B(10,10,75) 

9 PRES(75),YRES(10,75),STDVP,MEANP,STDVY(75),MEANY(75),STDVYI(1°),MEANYI(75) 

10 CI(15),KCI,SAVECI(100,10,6),NUMBCI(100) 

11 BETA(10,2,45),LAMBDA(10,10) 

12 GRNDMN,SAVEP(100,10),SAVEY(100,10),SAVEPM(10°,10),SAVEYM(100,10) 

13 MDINIT,MDEND,MD 

14 TITLE(20),ISYSTM,NSYSTM(100) 

15 ID(10),IDENT(10,2),IDBNRY(45),IORDER(45) 

16' MDMIN,MDMAX 



TABLE 30  

DISTRIBUTION OF COMMON STATEMENTS WITHIN MULTICOMPONENT PROGRAM SUBROUTINES 

Subroutines 1  2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1. MAIN X X X X X X 

2. OUTPUT X X X X X X X X X X X X X X X 

3. INPUT X X X X X X X 

4. SAVE X X X X X X 

5. PARAM X X X X 

6. VLELIB X X X X X 

7. PARLIB X X X 

8. IDEAL X X 

9..VIRIAL X X X X X 

10. RSTATE X X X X X 

11. TCONST X X X X 

12. MOLVOL X X X 



TABLE 30 (cont.) 

Subroutines 1  2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

13. HALA X X X 

14. WILSON X X X X 

15. YPCALC X X X X _ 

16. PHIMIX X X X X 

17. STAT X X X X 
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FIGURE 12 (cont.)  

Card Type Comments  

1 Descriptive information (up to 80 characters). 

2 Six data words, each in a right-justified integer field. 

IDSYST multicomponent system identification number 

MDINIT -- identification number for the first available set 

of Wilson parameters for the given VLE data set; 

a negative value alerts the program to the existence 

of parameter values not stored in subroutine PARLIB 

MDEND -- identification number of the last available set of 

Wilson parameters; the parameter set counter is' 

incremented in steps of unity from MDINIT to MDEND 

NCASE -- isothermal data control parameter; a nonzero value 

alerts the program to nonisothermal data 

NLIB -- Wilson parameter availability data word; a nonzero 

value here alerts the program to the existence of 

parameter values not stored in subroutine PARLIB 

NPRINT -- output control parameter; a value of zero gives the 

complete output; a value of unity gives only the 

summary output; and, a value of two gives a partial 

output plus the summary 

3 Component identification cards, one per component, followed 



155. 
FIGURE 12 (cont.)  

Card Type Comments  

by a blank card. The identification number, a right-justified 

integer, is used to enter subroutine VLELIB for pure component 

physical property data. Two words per component are reserved 

for alphameric descriptions. 

4 The number of binaries to be supplied is the combination of 

the number of components taken two at a time. Their identifi-

cation numbers (right-justified) are input as integers in the 

first of this pair of cards. The second card of the pair 

contains the right-justified integer unity for each binary 

pair whose parameter values must be inverted from that of the 

order supplied in subroutine PARLIB (see subroutine PARAM for 

details) in order to conform to the sequence of data entry in 

card type 5. Repeat card type 4 until all the binaries have 

been input. 

5 Input the VLE data with decimal points. Repeat card type 5 

until all the data have been entered. End with a blank card. 

6 Input additional parameter sets not stored in subroutine PARLIB 

with decimal point, one binary pair at a time. 
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within the constituent binaries. The manner chosen to define constituent 

binaries for a given multicomponent system for this study has been 

to sequence from left to right; thus, the A-B-C-D quaternary has the 

six binaries A-B, A-C, A-D, B-C, B-D, C-D. If the library data has stored 

the parameter values for the third binary as the D-A binary, the 

parameter values must be inverted in sequence. The program must be 

alerted to this condition by setting the appropriate data words 

( one per binary, in sequence) in the array IORDER to the value unity. 

Subroutine PARAM will take appropriate action. 

Bubble point calculations (subroutines YPCALC and PHIMIX) are 

used to calculate vapor phase composition and total pressure from 

the Wilson activity coefficients (subroutine WILSON). Comparison 

with experimental data is accomplished in subroutine STAT. 



NOMENCLATURE  

General  

Bii 
second virial coefficient for species i, cc/gmole 

Bij second virial coefficient for species i-j, cc/gmole 

CI thermodynamic consistency index 

oL 
f. reference state fugacity for species i, mm Ng 

fi liquid phase fugacity for species i, mm Ng 

fi vapor phase fugacity for species i, mm Ng 

gE excess Gibb's free energy, cal/gmole 

J Herington factor for the thermodynamic consistency test 

N number of data points 

P total pressure, mm Ng 

101 equilibrium vapor pressure of species i, mm Hg .  

Qk 
objective function number k 

R gas constant 

t temperature, °C 

T temperature, °K 

v. liquid molar volume of species i, cc/gmole 

liquid mole fraction of species i 

vapor mole fraction of species i 

activity coefficient of species i 

activity coefficient of species i at infinite dilution 

Wilson parameter, cal/gmole 

157. 



NOMENCLATURE (cont.)  

j transformed Wilson parameter 

fugacity coefficient of species i 

s fugacity coefficient of species i at saturation 

Specific  

F variable defining the uniqueness of the Wilson parameter 

f
1 

values that K
1 
may assume when the Wilson parameters do 

not have unique values 

first derivative of 2(
1 with respect to t 

f" second derivative of Y1 with respect to t 
1 

gl 
the Wilson activity coefficient for species 1 

g2 
the Wilson activity coefficient for species 2 

first derivative of g2 with respect to t 

second derivative of g2 with respect to t 

t transformed coordinate 

z transformed coordinate 
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166. 

Binary Data Reduction Programs  



RELEASE 2.0 MAIN DATE = 75276 15/24/55 
167. 

COMMON/GRP1/NSYSTM,NAME(300),TITLE(20),ID(2),NCASE 
COMMON/GRP2/MDINIT,MDEND,NDATA 
COMMON/GRP5/TC(3),PC(3),VC(3),OMEGA(3),OMEGAH(3),DIPOLE(3),ETA(3) 
COMMON/GRP14/NPUNCHI NREG,NSTUDY,NTRANS,ICASE,LSOCOUNTINPASS 
COMMON/GRP15/NP1,NP2,NBP1INBP2TIORDER 
COMMON /GRP17/BIINIT,B2INIT 
COMMON/GRP18/MD,B(2),SUMX 
COMMON/GRP25/IERR,LSQLIM(301) 
CALL FTMASK(10,13) 
CALL HOLDO 

C 
C THIS SUBROUTINE IS THE MAIN CALLING SUBROUTINE FOR THE EXTRACTION 

OF THE BINARY PARAMETERS FOR THE WILSON EQUATION. IT DIRECTS THE 
C SEQUENCING OF ALL OTHER SUBROUTINES AS REQUIRED FOR THE DESIRED 
C OPTIONS. AS CURRENTLY CONSTITUTED, PROVISION HAS BEEN MADE FOR AN 
C INVESTIGATION OF THE WILSON PARAMETER VALUES THAT CAN BE EXTRACTED 
C FROM BINARY VLE DATA BY ONE OF THREE NONLINEAR REGRESSION ROUTINES 
C AND AGAINST FROM ONE TO TEN OBJECTIVE FUNCTIONS. PROVISION HAS 
C BEEN MADE TO AVOID ANY EFFECT ON THE REGRESSION AS A RESULT OF THE 
C ARBITRARINESS OF THE INITIAL ESTIMATES OF THE PARAMETER VLAUES. 
C THIS IS ACCOMPLISHED BY CIRCULARIZING THE CALCULATION THROUGH THE 
C DESIRED MODELS (I.E., THE FINAL ACCEPTED VALUES FOR ANY GIVEN 
C MODEL BECOMES THE INITIAL GUESS TO THE NEXT MODEL IN SEQUENCE, 
C INCLUDING A SECOND CALCULATION OF THE FIRST MODEL USING THE FINAL 

VALUES OF THE LAST). PROVISION FOR SEARCH WITHIN THE DATA FOR 
C MULTIPLE ROOTS FOR THE WILSON EQUATION HAS ALSO BEEN MADE. 
C 
C MODIFICATION OF THIS SET OF PROGRAMS TO OPERATE EQUATIONS OTHER 
C THAN THE WILSON EQUATION (E.G., NRTL, LEMF) CAN BE READILY MADE. 
C SUBROUTINES EN AND INFDIL WILL HAVE TO BE MODIFIED TO INCLUDE THE 
C NEW EQUATIONS AND A SUBROUTINE FOR THE NEW EQUATION WILL HAVE TO 
C REPLACE SUBROUTINE WILSON, 
C 

IERR = 0 
NSYSTM = 0 

101 ICASE = 0 
102 'ORDER = 0 

NPASS = 0 
IF (ICASE .GT. 0) GO TO 107 
CALL INPUT(G100) 
CALL VLELIB 
CALL MOLVOL 

103 IF INCASE .EQ. 1) GO TO 104 
KEND = NDATA 
GO TO 105 

104 KEND = 1 
105 IF ((TC(1) .EQ. 0.0) .OR. (TC(2) .EQ. 0.0)) CALL IDEAL(KEND,&106) 

CALL VIRIAL(KEND) 
106 CALL RSTATE(KEND) 

IF INCASE .EQ. 1) CALL TCONST 
CALL ACTCO 
CALL CVFIT 
CALL TEST 
IF (NSTUDY .GT. 0) CALL LIMITS 
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IF (NPASS .GT. 0) GO TO 108 168. 

107 IF (NSTUDY .GT. 0) CALL STUDY(C101) 
108 8(1) = BIINIT 

8(2) = B2INIT 
IPASS = 0 
LS = 0 
ICOUNT = 0 

109 MD = MDINIT 
110 GO TO (120,130,140), NREG 
120 CALL LSQ2(C113) 

GO TO 115 
130 CALL PATERN(C113) 

GO TO 115 
140 CALL RHCM(C113) 
115 CALL SAVEBQ 

IF (IPASS .GT. 0) GO TO 112 
MD = MD + I 
LS = 0 
ICOUNT = 0 
IF (MD .GT. MDEND) GO TO 111 
IF (NSTUDY .EQ. 0) GO TO 110 
8(1) = BlINIT 
8(2) = B2INIT 
GO TO 110 

111 IF (NSTUDY .NE. 0) GO TO 112 
IPASS = 1 
GO TO 109 

112 CALL WILSON 
CALL BUBLPT 
NPASS = NPASS + 1 
CALL OUTPUT 
IF (NPASS .LT. 2) CALL UPDATE(C103) 
CALL HOLD 
IF (NTRANS .NE. 1) CALL RSTART(C108) 
GO TO 102 

113 GO TO (110,102,110,115), LS 
100 CALL HOLD1 

STOP 
END 
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169. 
SUBROUTINE INPUT(*) 
COMMON/GRP1/NSYSTM,NAME(300),TITLE(20),ID(2),NCASE 
COMMON/GRP2/MDINITIMDEND,NDATA 
COMMON/GRP3/X1(75),X2(75),Y1(75),Y2(75),P(75),T(75),TABS(75) 
COMMON/GRP14/NPUNCH,NREG,NSTUDY,NTRANS T ICASE,LSIICOUNT I NPASS 
COMMON/GRP16/NPARMT,LSTOP,DX,E,STEP(2),NRD,RDFACT,IO,FINT,ICMAX 
COMMON/GRP17/81INIT I B2INIT 

C 
C THIS SUBROUTINE READS ALL DATA REQUIRED FOR SUBSEQUENT OPERATIONS 
C FROM PUNCHED CARDS. 
C 
C 
C BEFORE DATA FOR THE FIRST SYSTEM IS READ INTO STORAGE, AND ONLY 
C BEFORE THE FIRST SYSTEM, THE PROGRAM IS TOLD WHETHER OR NOT IT IS 
C TO PUNCH THE FINAL PARAMETER VALUES ON CARDS (AS DETERMINED BY 
C CONTROL PARAMETER NPUNCH). IT ALSO DETERMINES AT THIS TIME WHICH 
C REGRESSION ROUTINE TO USE (AS DETERMINED BY CONTROL PARAMETER 
C NREG). IF NREG IS SET OUT OF RANGE, THE ERROR CONDITION IS 
C DETECTED AND THE PROGRAM FAILS TO NREG = 1. 
C 

IF (NSYSTM 0) READ (5,202) NPUNCH,NREG 
READ (5,201,END=100) TITLE 
NSYSTM = NSYSTM + 1 
CALL MOVE(4,TIILE,58,1,NAME,(NSYSTM.-1)*4+1,1) 
READ (5,202) ID(1),ID(2),MDINIT,MDEND,NCASE,NTRANS,NSTUDY,NREAD 
IF (NREAD 0) CALL LSDATA(E101) 
READ (5,203) BlINITI B2INIT,DX,EpSTEP(1),STEP(2),RDFACT,FINT, 

1 NPARMTI LSTOPORD,I0IICMAX 
C 
C READ VLE DATA AND COUNT NUMBER OF DATA POINTS (STORED AS PARAMETER 
C NDATA), ARBITRARILY SET TO A MAXIMUM OF 75. IF NDATA EXCEEDS THIS 
C MAXIMUM, THE PROGRAM IS PROTECTED BY MAINTAINING COUNTER K AT THIS 
C MAXIMUM VALUE. THIS PROCEDURE ALLOWS CONTINUATION OF CALCULATIONS 
C WITH ONLY A WARNING PRINTED. 
C 

101 NDATA = 0 
K = 1 

102 READ (5,204) P(K),T(K),X1(K),Y1(K) 
IF (P(K) .EQ. 0.0) GO TO 103 
NDATA = NDATA + 1 
K = K 1 
IF (K .GT. 75) K = 75 
GO TO 102 

103 IF (NDATA .GT. 75) GO TO 105 
C 
C CONTROL PARAMETER NCASE IDENTIFIES THE VLE DATA AS BEING EITHER 
C ISOTHERMAL (NCASE = 1) OR ISOBARIC (NCASE = 2). IF ONE OF THESE 
C VALUES IS NOT ENTERED INTO NCASE, IDENTIFY THIS ERROR CONDITION 
C AND FAIL TO NCASE = 2. THIS FAILURE MODE ALLOWS CONTINUED 
C OPERATION ON THE DATA SET WITHOUT DISTORTING THE DATA. 
C 

104 IF ((NCASE .NE. 1) .AND. (NCASE .NE. 2)) GO TO 106 
108 IF ((NREG .LT. 1) .OR. (NREG .GT. 3)) GO TO 109 

GO TO 107 
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105 WRITE (6,301) NDATA 
170. 

NDATA = 75 
GO TO 104 

106 WRITE (6,302) NCASE 
NCASE = 2 
GO TO 108 

109 WRITE (6,303) NREG 
NREG = 1 

107 RETURN 
100 RETURN 1 
201 FORMAT (20A4) 
202 FORMAT (915) 
203 FORMAT (8E10.4/515) 
204 FORMAT (4E10.4) 
301 FORMAT (1H1/ 4X0**DIAGNOSTIC***/12XONDATA EXCEEDS MACIMUM 

1 'LIMIT'/12X,'NDATA COUNTED AS ',I2,' DATA POINTS',/12X, 
2 'NDATA SET EQUAL TO 50 AND CALCULATIONS ARE CONTINUED') 

302 FORMAT (IH1,4X, ***DIAGNOSTIC***/12X000NTROL PARAMETER NCASE ', 
1 'SET OUT OF RANGE AT A VALUE OF ',15/12XONCASE SET', 
2 ' EQUAL TO TWO AND CALCULATIONS ARE CONTINUED') 

303 FORMAT (1H1,41X,'**DIAGNOSTIC**'/12X,'CONTROL PARAMETER NREG 
1 'SET OUT OF RANGE AT A VALUE OF ',I5/12X,'NREG SET ', 
2 'EQUAL TO ONE AND CALCULATIONS ARE CONTINUED') 

END 



A RELEASE 2.0 OUTPUT DATE = 75276 15/24/55 
171. 

SUBROUTINE OUTPUT 
COMMON/GRPI/NSYSTM,NAME(300),TITLE(20),ID(2),NCASE 
COMMON/GRP2/MDINIT,MDEND,NDATA 
COMMON/GRP3/X1(75),X2(75),Y1(75),Y2(75),P(75),T(75),TABS(75) 
COMMON/GRP4/V1(75),V2(75),RT(75) 
COMMON/GRP5/TC(3),PC(3),VC(3),OMEGA(3),OMEGAH(3),DIPOLE(3),ETA(3) 
COMMON/GRP6/AP1,BP1,CP1,AP2IBP2,CP2,AVI,BV1,CVI,AV2,BV2,CV2 
COMMON/GRPB/B11(75),622(75),812(75) 
COMMON/GRP9/F1OL(75),F2OL(75),PHI1(75),PHI2(75) 
COMMON/GRP10/GlEXP(75),G2EXP(75),LNG1G2(75),W1,W2 
COMMON/GRP11/G1INF,G2INF,T1INF,T2INF 
COMMON/GRP12/A1,E1,CI,A2,C2,501,SD2INEQ 
COMMON/GRP13/X,APOSIANEGID,JFACT,C1 
COMMON/GRP14/NPUNCti•NREGiNSTUDY,NTRANSTICASE,LS,ICOUNT,NPASS 
COMMON/GRP15/NPI 7 NP2,NBPI,VBP2,IORDER 
COMMON/GRP17/B1INIT,B2INIT 
COMMON/GRP19/BETA(10,2),Q(10) 
COMMON/GRP20/GICALC(75),G2CALC(75),GAMMA1(10,75),GAMMA2(10,75) 
COMMON/GRP21/Y1CALC(10,75),PCALC(10,75),Y1MEAN(10),PMEAN(10) 
COMMUN/GRP24/TMIN(75),TMAX(75),G2MIN(75),G2MAX(75),NROOT(75) 
DIMENSION TYPE(11) 
DATA TYPE/4HEXPE,4HCT I,4HSOTH,4HERMA,4HL DA,4HTA ,4HEXPE,4HCT I, 

1 4HSOBA 1 4HRIC ,4HDATA/ 
REAL NEP1,NBP2,JFACT 

C 
C ALL NORMAL OPERATION OUTPUT IS WRITTEN FROM THIS SUBROUTINE. 
C SPECIAL DIAGNOSTIC MESSAGES ARE WRITTEN AS THE NEED ARISES BY THE 
C SUBROUTINE DETECTING THE CONDITION. 
C 

IF (NDATA .GE. 25) GO TO 300 
IF (NDATA .GE. 15) GO TO 301 
GO TO 302 

300 NPRINT = 0 
GO TO 113 

301 NPRINT = 1 
GO TO 113 

302 NPRINT = 2 
113 IF (NCASE .EQ. 2) GO TO 114 

WRITE (6,96) TITLE,(TYPE(K),K=1,6) 
GO TO 115 

114 WRITE (6,96) TITLEt(TYPE(K),K=7,11) 
115 IF (IORDER .EQ. 1) WRITE (6,77) 

IF (1CASE .GT. 1) GO TO 25 
WRITE (6,95) 
WRITE (6,94) (K,P(K),T(K),X1(K),Y1(K),FIOL(K),F2OL(K),PHII(K), 

1 PH12(K),G1EXP(K),G2EXP(K),LNG1G2(K),B11(K),B22(K), 
2 B12(K),K=1,NDATA) 
IF (NPRINT .EQ. 0) WRITE (6,73) 
WRITE (6,92) 
WRITE (6,91) (K,TC(K),PC(K),VC(K),OMEGA(K),OMEGAH(K),DIPOLE(K), 

1 ETA(K),K=1,2) 
PP1 = 10.0 ** (AP1 - (BP1 / (CP1 NBPI))) 
PP2 = 10.0 ** (AP2 - (BP2 / (CP2 4. NBP2))) 
WRITE (6,90) 
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172. 
K = 1 
WRITE (6,89) K,AP1,BP1,CP1,NBP1,PP1 
X = 2 
WRITE (6,89) K,AP2,BP2,CP2,NBP2,PP2 
WRITE (6,88) 
K = I 
WRITE (6,97)K,AV1,BVI,CV1,I0(K) 
K = 2 
WRITE (6,97)K,AV2,8V2,CV2,ID(K) 
Gll = EXP(A1) 
ARG = - Al - 81 Cl 
IF (ABS(ARG) .GT. 174.673) ARG = 0.0 
G21 = EXP(ARG) 
G12 = EXP(A2) 
ARG = - A2 - C2 
IF (ABS(ARG) .GT. 174.673) ARG = 0.0 
G22 = EXP(ARG) 
TEMPT1 = TIINF - 273.15 
TEMPT2 = T2INF - 273.15 
WRITE (6,87) A1,81,C1,A2,C2,SD1,SD21G11,G21,G12,G22,TEMPTI,TEMPT2, 

1 TEMPT1,TEMPT2 
IF (NEQ .EQ. 1) GO TO 80 
WRITE (6,79) 
CO TO 72 

80 WRITE (6,78) 
72 IF (NPRINT .EQ. 1) WRITE (6,73) 

WRITE (6,76) APOSIANEG,X,D 
IF (NCASE .EQ. 2) WRITE (6,75) JFACT 
WRITE (6,74) CI 
IF (NPRINT .EQ. 2) WRITE (6,73) 
IF (NTRANS .EQ. 1) WRITE (6,68) 

25 WRITE (6,86) 
WRITE (6,85) (I,BETA(I,1),BETA(I,2),Q(I),I=MDINIT,MDEND) 
WRITE (6,71) B1INIT,62INIT 
IF (NPRINT .EQ. 0) WRITE (6,73) 
WRITE (6,84) (K,K=MDINIT,MDEND) 
WRITE (6,81) 
00 82 I=1,NDATA 

82 WRITE (6,83) It(GAMMAl(LtI),GAMMA2(1.0),L=MDINIT,MDEND) 
WRITE (6,81) 
WRITE (6,50) (K,K=MDINIT,MDEND) 
DO 41 K=1,NDATA 

41 WRITE (6,51) (K,P(K),(PCALC(M,X),M=MDINITIMDEND)) 
WRITE (6,54) (PMEAN(M),M=MDINIT,MDEND) 
WRITE (6,52) (KtK=MDINIT,MDEND) 
DO 42 K=1,NDATA 

42 WRITE (6,53) (KlY1(K),(Y1CALC(MIX),M=MDINIT,MDEND)) 
WRITE (6,55) (Y1MEAN(M),M=MDINIT,MDEND) 
IF (ICASE .NE. 1) RETURN 
WRITE (6,30) 
WRITE (6,31) (I,X1(I),G1EXP(1),TMIN(I),TMAX(I),G2MIN(I),G2EXP(I), 

1 G2MAX(I),NROOT(I),I=1,NDATA) 
RETURN 

30 FORMAT (1H1,4X,'SUMMARY OF LIMITS CALCULATIONS FOR EXISTANCE OF ', 
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173. 

1 'MULTIPLE ROOTS°//5XONO." 7 4X0X1',5X,"GIEXP°,4XOTMIN' t  
2 3XOTMAX"t3X0G2MIN't4X0G2EXP° 9 4X0G2MAX°113Xt 
3 'MULT. ROOTS?'/) 

31 FORMAT (5X,I2,3X,F6.4,2X,F7.4,2X,F5.3,2X,F5.3,2X,F7.4,2X,F7.4,2X, 
1 F7.4,6X,A4) 

50 FORMAT (1H1 t 4X0SUMMARY OF BUBBLE POINT CALCULATIONS USING THE ', 
1 'FINAL WILSON PARAMETERS'//20X,'PCALC VALUES DERIVED 
2 'FROM THE FOLLOWING NUMBERED MINIMIZING FUNCTIONS'//5X, 
3 'NO."t3Xt'PEXP',3X,10(5XtI2 1 3X)/) 

51 FORMAT (5X/12 7 11(3)(9E7.2)) 
52 FORMAT (//20X,PYICALC VALUES DERIVED FROM THE FOLLOWING NUMBERED', 

1 ' MINIMIZING FUNCTIONSW5XON0.1 1 3WY1EXP°,2Xt 10(5X, 
2 I2,3X)/) 

53 FORMAT (5X,I2t11(4XtF6.4)) 
54 FORMAT (/3X,'MEAN ABS. DEV.1 ,10(3X,F7.2)) 
55 FORMAT (/3X,'MEAN ABS. DEV.',10(4X t F604)) 
68 FORMAT (/10XOCALCULATIONS PERFORMED IN TRANSFORMED PARAMETER ', 

1 SPACE') 
71 FORMAT (11-10,9X0B1INIT = ',F7.1,5X,'B2INIT = ',F7.1) 
73 FORMAT (IH1) 
74 FORMAT (15X,'CONSISTANCY INDEX IS ',F6.2) 
75 FORMAT (15WHERRINGTON J—FACTOR IS " t F6.2) 
76 FORMAT (//10X,"RESULTS'OF THERMODYNAMIC CONSISTENCY TEST'/15X, 

1 'AREA ABOVE THE X—AXIS IS ',F8.4/15X,'AREA BELOW THE ', 
2 'X—AXIS IS ',FE.4/15X,'CROSS/OVER PPOINT IS X = ',F4.2/ 
3 15XONORMALIZED AREA DIFFERENCE IS ',F8.4) 

77 FORMAT (//5Xt 1 **CI AGNOSTIC**°/12X' ORDERING OF COMPONENTS ' ,  
1 'INDICATED IN TITLE IS NOT THAT OF DECREASING ', 

2 °VOLATILITIESI/12X000RRECT ORDERING HAS BEEN i t  
3 'IMPLEMENTED FOR ALL CALCULATIONS') 

78 FORMAT (15X,'FULL QUADRATIC EQUATION GIVES BEST FIT OF DATA') 
79 FORMAT (15X t 'PARTIAL QUADRATIC EQUATION GIVES BEST FIT OF DATA') 
81 FORMAT (1X,125( 1 *1 )) 
83 FORMAT (1X0*°,13,10('*',F5.2,1X,F5.2),°*') 
84 FORMAT (//10X0ACTIVITY COEFFICIENTS CALCULATED WITH THE ', 

1 'WILSON EQUATION'//45X,'MINIMIZING FUNCTION MODEL ', 
2 'NUMBERS°//1X,125(°*')/1Xt°*NO.*°,4X19(I2t5X0*°,4X),I2t  
3 5X0*') 

85 FORMAT (18X112,3X,F9.2,2X1F9.2,6XtE10.4) 
86 FORMAT (//10X t 28HSUMMARY OF WILSON PARAMETERS/15X,9HMODEL NO. t 3X t  

1 16HPARAMETER VALUES t 3X,18HOBJECTIVE FUNCTION!) 
87 FORMAT (//10X0MIXTURE PROPERTIES'/15X,'ACTIVITY RATIO EQUATION ', 

1 'COEFFIC1ENTS1 /25X0FULL QUADRATIC EQUATION/1 0'801  
2 'PARTIAL QUADRATIC EQUATIONI/25X0A = ', E11.5,3X,'B = ", 
3 E11.5y3X0C = '1E11.5,1-801 °A = itE11.5t3X0C = 't E11.5/25X 
4 'STANDARD DEVIATION = s t E11.5 1T801 °STANDARD DEVIATION = et 
5 E11.5/15X,'INFINITE DILUTION ACTIVITY COEFFICIENTS'/25X, 
6 'FULL QUADRATIC EQUATION',T80,'PARTIAL QUADRATIC ', 
7 'EQUATION'/25X,'G1INF = ',F7.4,3X,'G2INF = ',F7.4,180, 
8 °G1INF = ',F7.4,3X,'G2INF = ItF7.4/25X0T1INF = ',F6.2, 
9 4X,'T2INF = "t F6.2tT800TIINF = ', F6.2,4X,'T2INF = ',F6.2) 

88 FORMAT (15X,'MOLAR VOLUME EQUATION COEFFICIENTS"t47X000MPONENT ', 
1 'ID ECHO CHECK') 

89 FORMAT (20X,I1,4X,4HA = tE114.5103Xt4H8 = ,E11.5,3X,4HC = ,E11.5, 



1 RELEASE 2.0 GU (HUT UAiE = 75276 15/24/5-5- 

1 25X,4HT = ,F5.Ip8H AT P = ,F5.1) 174. 

90 FORMAT (15X06HVAPOR PRESSURE EQUATION COEFFICIENTS,45X, 
1 21HNORMAL BOILING POINTS) 

91 FORMAT (20X,I1,4X,4HT = .F6.2p3X14HP = ,F5.2,3X,4HV = ,F7.2,3X, 
1 8HOMEGA = 7F5.3p3X,9HOMEGAH = ,F5.3,3X,9HDIPOLE = ,F5.2, 
2 3Xp6HETA = pF5.2) 

92 FORMAT (//10Xp25HPURE COMPONENT PROPERTIES/15X, 
1 19HCRITICAL PROPERTIES) 

94 FORMAT (2)(1,12,2X.F7.2,2X,F5.1,2X,F6.4p2X1F6.492X,F7.2,2X,F7.2,2X, 
1 F6.4p2X1F6.412X1F7.4p2X,F7.4,2X1F7.4p2X,F8.2,2XiF8.2,2X, 
2 F8.2) 

95 FORMAT (1H0p///44H SUMMARY VLE DATA AND CALCULATED PROPERTIES// 
1 5H NO.p4X 11HP17X11HT,6X,2HX1p6X,2HY1p6X,4HF1OLp5Xp4HF20LP 
2 4)( 14HPHI1, 44(p4HPHI2p6Xp2HG1p7Xp2HG2p3Xp9MLN(G1iG2),4X, 
3 3H61117X0H822,7X,3H8121) 

96 FORMAT (1H1,20A4,20X,6A4) 
97 FORMAT (20X,I1,4X,'A = ',E11.513X0B = 'tE11.5p3X0C = ',E11.5, 

1 25X,'ID NUMBER = ',I2) 
END 



1 RELEASE 2.0 LSQ2 DATE = 521b 15/Z4/5 

SUBROUTINE LSO2(*) 175.  
COMMON/GRPI/NSYSTM,NAME(300),TITLE(20),ID(2),NCASE 
COMMON/GRP16/NPARMT,LSTOPDXIEISTEP(2)1NRD,RDFACTtIOIFINTtICMAX 
COMMON/GRP18/MO T XT(2),SUMX 
COMMON/GRP25/IERRILSOL1M(301) 
DIMENSION A(3t3),JJ(3),X(215),Y(3) 

C 
C THIS IS AN IBM NONPROPRIETARY REGRESSION TOOL. 
C 

M = NPARMT 
L = LSTOP 
M1 = M + 1 
M3 = M + 3 
L1C = 0 
IF (L .LE. 0) GO TO 50 
IHC = M1 + 1 
EN = M 
EN = EN * 1.5 
LI = L 
L = L 
L2 = ((3 * M) / 2) + 5 
K3 = 2 
IF (M .GE. 3) K3 = 3 
K4 = K3 •-• 1 
G = K3 * 2 
G = 1.0 / G 
DO 100 I=11M 

100 X(Itl) = XT(I) 
CALL FN(&999) 
Y(1) = SUMX 
DO 106 J=2041 
XT(J•-.1.) = XT(J-1) + DX 
DO 104 1=1tM 

104 X(I,J) = XT(I) 
CALL FN(&999) 
Y(J) = SUMX 
XT(J-1) = X(J-1,1) 

106 CONTINUE 
L2C = 0 
FLG = 1.0 
GO TO 50 

108 L1C = L1C + 1 
IF (L1C .GE. LI) GO TO 399 

50 YL = 1.0E+38 
YH = ••• YL 
Y2 = YH 
Y3 = YL 
DO 110 J=1041 • 
IF (Y(J) .LT. YH) GO TO 1091 
Y2 = YH 
12 = IH 
YH = Y(J) 
IH = J .  

GO TO 109 
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1091 IF (Y(J) .LT. Y2) GO TO 109 
176. 

Y2 = Y(J) 
12 = J 

109 IF (Y(J) .GT. YL) GO TO 1101 
Y3 = YL 
13 = IL 
IL = J 
YL = Y(J) 
GO TO 110 

1101 IF (Y(J) .GT. Y3) GO TO 110 
Y3 = Y(J) 
13 = J 

110 CONTINUE 
L2C = L2C + 1 
IF (L2C .LT. L2) GO TO 111 
L2C = 0 
JJ(1) = IL 
JJ(2) = 12 
JJ(3) = 13 
DO 60 K1=1,K3 
J1 = JJ(K1) 
00 60 K2=K1,K3 
J2 = JJ(K2) 
S = 0.0 
DO 55 I=1,M 

55 S = S + ((X(I,J1) - X(I,IH)) * (X(I,J2) X(I,IH))) 
60 A(K1,K2) = S 

D = (A(1,1) * A(2,2)) - (A(1,2) ** 2) 
GO TO (62,61)0:4 

61 D1 = (A(1,1) * A(2,3)) - (A(1,2) * A(1,3)) 
D = (MA(1,1) * A(3,3)) - (A(1,3) ** 2)) * 0) - (D1 * D1)) 
1 (A(1,1) * 9.0) 

62 IF (D .EQ. 0.0) GO TO 65 
IF (D .LT. 0.0) 0 = ABS(D) 
D = (D / 4.0) ** G 
IF (0 .LT. E) GO TO 65 
FLG = 1.0 
GO TO 111 

65 IF (FLG .LT. 0.0) GO TO 400 
FLG = 1.0 

111 DO 115 I=1,M 
XT(I) = 0.0 
00 112 J=1,M1 
IF (J .NE. IH) XT(I) = XT(I) + X(I,J) 

112 CONTINUE 
115 XT(I) = (((3.0 * XT(I)) + X(I,I2) - X(I,IL)) / EN) - X(I,IH) 
121 CALL FN(G999) 

YT = SUMX 
IF (VT .GE. Y2) GO TO 167 
IHC = Ml + 1 
IF (VT .GE. YL) GO TO 140 
YTT = YT 
DO 135 I=1,M 

135 XT(I) = (1.5 * XT(I)) - (0.5 * X(I,IH)) 
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CALL FN(C999) 177. 

YT = SUMX 
IF (YT .LE. YL) GO TO 140 
DO 138 1=11M 

138 X(I,IH) = ((2.0 * XT(I)) + X(I,IH)) / 3.0 
Y(IH) = YTT 
GO TO 108 

140 DO 142 I=IIM 
142 X(I,IH) = XT(I) 

Y(IH) = VT 
GO TO 108 

167 IHC = 1HG - 1 
IF (IHC .EQ. 0) GO TO 300 
IF (VT .GE. YH) GO TO 173 
DO 168 I=1,14 
XS = XT(I) 
XT(I) = X(I,IH) 

168 X(I,IH) = XS 
173 DO 174 I=19M 
174 XT(I) = (0.75 * X(I,IH)) + (0.25 * XT(I)) 

CALL FN(C999) 
YT = SUMX 
IF (YT .GT. YH) GO TO 180 
Y(1H) = YT 
DO 175 I=1,M 

175 X(I,IH) = XT(I) 
GO TO 108 

180 DO 185 J=1,M1 
IF (..1 .EQ. IL) GO TO 185 
DO 182 I=1,M 
XT(I) = C;(I,J) + X(I,IL)) / 2.0 

182 X(I,J) = XT(I) 
CALL FN(&999) 
Y(J) = SUMX 

185 CONTINUE 
GO TO 108 

300 INC = 2 * M1 
IF IM .GE. 3) GO TO 350 
S = 0.0 
DO 302 I=1.04 
X(I,M+2) = X(I,IH) X(I,IL) 
X(I,M+3) = X(I,IH) - X(I,I3) 

302 S = S + (X(I,M+2) ** 2) 
IF (S .EQ. 0.0) S = 1.0E-07 

303 S = SORT(S) 
U = X(2,M+2) / S 
X(2,M+2) = X(1,M+2) S 
X(1,M+2) = U 
S = (X(1,M+2) * X(1,M+3)) + (X(2,M+2) * X(204+3)) 
DO 305 I=1,M 

305 X(I,M+2) = X(I,M+2) * S 
306 DO 307 I=1,M 
307 XT(I) = X(I,IH) + X(10+2) 

CALL FNIL999) 
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YT = SUMX 
178. 

DO 309 I=1,M 
309 XT(I) = X(I,IH) - X(I,M+2) 

CALL FN(E999) 
YTT = SUMX 
IF (YTT .LE. YT) GO TO 320 
DO 311 1=1.0 

311 XT(I) = X(I,IH) + X(I,M+2) 
YTT = YT 

320 Y(IH) = YTT 
DO 321 I=1,M 

321 X(I,IH) = XT(I) 
GO TO 108 

350 DO 352 I=1,M 
XT(I) = X(I,IH) X(I,IL) 
X(I,M+2) = X(I,IH) X(I,I2) 

352 X(I,M+3) = X(I,IH) - X(I,13) 
S = 0.0 
S1 = 0.0 
DO 355 I=1,M 
S = S + (XT(I) ** 2) 

355 S1 = S1 + (X(I,M+3) ** 2) 
S = SQRT(S) 
Si = SQRT(S1) 
S2 = 0.0 
DO 357 I=1,M 
XT(I) = XT(I) S 
S2 = S2 + (XT(I) * X(I,M+2)) 

357 X(I,M+3) = X(I,M+3) S1 
DO 360 I=1,M 

360 X(I,M+2) = X(I,M+2) - (XT(I) * S2) 
Si = 0.0 
DO 362 I=1,M 

362 S1 = SI + (X(I,M+2) ** 2) 
S1 = SQRT(S1) 
DO 365 I=1,M 

365 X(I,M+2) = X(I,M+2) / S1 
S1 = 0.0 
S2 = 0.0 
DO 367 I=1,M 
S1 = Si + (XT(I) * X(I,M+3)) 

367 S2 = S2 + (X(I,M+2) * X(I,M+3)) 
DO 370 I=I,M 

370 X(I,M+2) = S * ((Si * XT(I)) + (S2 * X(I,M+2)) - X(I,M+3)) 
GO TO 306 

399 WRITE (6,500) TITLE / MD 
IF (IERR .EQ. 0) GO TO 398 
IF (LSQLIM(IERR) .EQ. NAME(NSYSTM)) GO TO 400 

398 IERR = IERR + I 
LSQLIM(IERR) = NAME(NSYSTM) 

400 S = Y(1) 
Y(11 = Y(IL) 
Y(IL) = S 
DO 402 I=1,M 
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XT(I) = X(I,IL) 179. 

X(IcIL) = X(I,1) 
402 X(I,1) = XT(I) 
403 CONTINUE 

RETURN 
999 RETURN 1 
500 FORMAT (1H1,20A4/1/5 X0**DIAGNOSTIC**°/12X0MAXIMUM NUMBER OF 

1 'ITTERATIONS FOR LSQ2 EXCEEDEW/12XOCALCULATIONS ', 
2 'TERMINATED FOR MODEL NUMBER ',I2) 

END 
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SUBROUTINE PATERN(*) 180. 

C PTRN 
C GENERAL MULTIVARIABLE SEARCH PROGRAM TO MINIMIZE A COST FUNCTION PTRN 
C USING PATTERN SEARCH MODIFIED TO INCLUDE CONSTRAINTS PTRN 
C PTRN 

COMMON/GRP16/NPARMT,LSTOP,DX,E,STEP(2),NRD,RDFACT,IO,FINT,ICMAX 
COMMON/GRP18/MD,P(2),SUMX 

C PTRN 
C DEFINITIONS PTRN 
C NP----NUMBER OF PARAMETERS TO BE SEARCHED (INTEGER) PTRN 
C P--- PARAMETERS TO BE SEARCHED (VECTOR OF LENGTH NP) PTRN 
C STEP-INITIAL STEP SIZE OF EACH PARAMETER (VECTOR OF LENTH NP) PTRN 
C NPASS-NUMBER OF PASSES THROUGH PATTERN WITH THE STEP SIZE OF EACH PTRN 
C PARAMETER REDUCED BY A FACTOR OF 10 PTRN 
C TO OUTPUT OPTION AVAILABLE IN SUBROUTINE PATERN PTRN 
C I0=0....NO OUTPUT PTRN 
C I0=4....FINAL ANSWER ONLY, PRINTED PTRN 
C IC=2....RESULTS OF EACH ITTERATICN PRINTED PTRN 
C I0=3....RESULTS OF EACH STEP PRINTED PTRN 
C COST-CURRENT VALUE OF THE CRITERION FUNCTION BEING MINIMIZED PTRN 
C PTRN 
C BOUNDS(P,IOUT)---SUBROUTINE WRITTEN BY USER TO CHECK FOR BOUNDARY PTRN 
C VIOLATIONS FOR A PARTICULAR VALUE OF THE VECTOR P. PROGRAM PTRN 
C SHOULD BE WRITTEN SO WHEN A VIOLATION OCCURS IOUT IS SET EQUAL PTRN 
C TO ONE AND WHEN NO VIOLATION OCCURS SET EQUAL TO ZERO PTRN 
C PTRN 
C PROC(P,COST)----SUBROUTINE WRITTEN BY USER TO CALCULATE A VALUE PTRN 
C OF COST FOR A PARTICULAR SET OF PARAMETERS, P. PTRN 
C PTRN 

DIMENSION B1(10),B2(10),T(10),S(10) 
C PTRN 
C NOTE: VECTORS 81,82,TIS NEED ONLY BE DIMENSIONED BY A NUMBER PTRN 

EQUAL TO THE NUMBER OF PARAMETERS, NP. PTRN 
C PTRN 
C STARTING POINT PTRN 
C 

NP = NPARMT 
L=1 PTRN 
ICK=2 PTRN 
ITTER=0 PTRN 
D05 I=1, NP PTRN 
B1(I)=P(I) PTRN 
82(I)=P(I) PTRN 
T(I)=P(I) PTRN 

5 S(I) = STEP(I) * RDFACT 
C 

INITIAL BOUNDARY CHECK AND COST EVALUATION PTRN 
C 

CALL BOUNDS(IOUT) 
IF(ICUT.LE.0)GOT010 PTRN 

IF(IO.LE.0)GOTO6 PTRN 
WRITE(6,1005) !MIN 
WRITE(6,1000)(J,P(J),J=1,NP) PTRN 

6 RETURN PTRN 
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10 CALL FN(E999) 181. 
Cl = SUMX 

IF(IO.LE.1)GOT011 PTRF 
WRITE(6,1001)ITTER,CI PTR! 
WRITE(6,1000)(J,P(J),J=1,NP) 

C 
C BEGINNING OF PATTERN SEARCH STRATEGY PTRNOC 
C 
11 D099 INRD=1,NRD PTRN 

D012 I=1,NP PTRN 
12 S(1) = S(I) / RDFACT 

IF(10.LE.1)GOT020 PTRN 
WRITE(6,1003) PTRN 
WRI1E(6,1000)(J,S(J),J=1,NP) PTRN 

20 IFAIL=0.0 PTRN 
C 

PRETURDATICN A6OUT T PTRN 
C 

D030 I=1,NP PTRN 
IC=0 PTRN 

21 P(I)=T(1)+S(I) PTRN 
IC-IC+1 PTRN 
CALL BOUNDS(TOUT). 
IF(IOUT.GT.0)GUT023 PTRN 
CALL FN(E999) 
C2 = SUMX 

L=L+1 PTRN 
IF (1 .GT. LSTCP) GO TO 90 

IF(10.LT.3)GOT022 PTRN 
WRITE(6,1002)L,C2 PTRN 
WRITE (6,1000)1J,P(1) ,J=104P PTRN 

22 IF(C1-C2)23,23,25 PTRN 
23 IF(IC.GE.2)GOT024 PTRN 

S(I)=-S(I) PTRN 
GOTO21 PTRN 

24 IFAIL=1FAIL+1 PTRN 
P(I)=T(I) PTRN 
GOT030 PTRN 

25 T(I)=P(I) PTRN 
• C1=C2 PTRN 

30 CONTINUE PTRN 
IF(IFAIL.LT.NP)GOT035 PTRN 
IF(ICK.EQ.2)G07090 PTRN 
IF(ICK.EQ.1)GOT035 PTRN 
CALL FN(C999) 
C2 = SUMX 

L=L+1 PTRN 
IF (L LSTOP) GO TO 90 

IF(IO.LT.3)GOT031 PTRN 
WRITE(6,1002)L,C2 PTRN 
WRITE(6,1000)(J,T(J),J=I,NP) PTRN 

31 IF(C1-C2)32,34,34 PTRN 
32 ICK=1 PTRN 

D033 I=1,NP PTRN 
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182. 
BI(I)=32(I) PTRN 
P(I)=B2(I) PTRN 

33 T(I)=B2(I) PTRN 
GOT020 PTRN 

34 C1=C2 PTRN 
35 IB1=0 PTRN 

0039 I=1,NP PTRN 
B2(I)=T(I) PTRN 
IF(ABS(B1(I)-62(I)).LT..01*ABS(S(I))) IB1=IB1+1 PTRN 

39 CONTINUE PTRN 
IF(IB1.EQ.NP)GOT090 PTRN 
ICK=0 PTRN 

ITTER=ITTER+1 PTRN 
IF(/0.LT.2)G0T040 PTRN 
WRITE(6,1001)ITTERIC1 PTRN 
WRITE(611000)(JIT(J),J=1,NP) PTRN 

C 
C ACCELERATION STEP PTRN 
C 
40 SJ=1.0 PTRN 

D045 I1=1, 11 PTRN 
D042 I=1,NP PTRN  
T(I)=B2(I)+SJ*(B2(I)-81(I)) PTRN  

42 P(I)=T(I) PTRN 
SJ=SJ-.1 PTRN 
CALL BOUNDS(IOUT) 
IF(IOUT.LT.1)GOT046 PTRN 
IF(II.EQ.11)ICK=1 PTRN  

45 CONTINUE 
PTRNF 46 0047 1=1,NP 

47 B1tI)=B2(I) PTRN 
GOT020 PTRN 

90 D091 I=1,NP PTRN  
91 T(I)=B2(I) PTRN 
99 CONTINUE PTRN 
101 DO 100 I=1,NP 

100 P(I)=T(I) PTRN  
SUMX = Cl 
IF (L .GT. LSTOP) WRITE (6,1006) 

IF(IO.LE.0)RETURN PTRN  
WRITE(6.1004)L,C1 PTRN 
WRITE(611000)(J2P(J),J=I tNP) MAN 

RETURN PTRN  
999 RETURN 1 

1000 FORMAT(10X,5(I7,E13.6)/) PTRN 
1001 FORMAT(//1X14HITTERATION NO. ,I5/5X,5HCOST= ,E15.6,20X, PTRN 

1 10HPARAMETERS) ;Tcg 1002 FORMAT(10X3HNO.,I4, 8X5HCOST=,E15.6) 
1003 FORMAT(/1X28HSTEP SIZE FOR EACH PARAMETER ) PTRN 
1004 FORMAT(1H113HANSWERS AFTER T I3,2X.23HFUNCTIONAL EVALUATIONS // PTRN 

I 5X5HCOST= tE15.6,20X118HOPTIMAL PARAMETERS ) PTRN 
1005 FORMAT(1H135HINITIAL PARAMETERS OUT OF BOUNDS PTRN 
1006 FORMAT (1H1.11X9***DIAGNOSTIC**1/12X0MAXIMUM NUMBER OF ',  

1 'FUNCTION EVALUATIONS EXCEEDED'/12X,'REGRESSION ROUTINE ' ,  
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183. 
2 'TERMINATED AT CURRENT VALUE') 
END 
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SUBROUTINE FN(*) 184• 
COMMON/GRPUNSYSTMIMAME(300),TITLE(20),ID(2),NCASE 
COMMON/GRP2/MDINITTMDENDINDATA 
COMMON/GRP3/X1(75),X2(75),Y1(75),Y2(75),P(75),T(75),TABS(75) 
COMMON/GRP4/V1(75),V2(75),RT(75) 
COMMON/GRP10/G1EXP(75),G2EXP(75),LNG1G2(75),W1tW2 
COMMON/GRP11/G1INFIG2INF,T1INFIT2INF 
COMMON/GRP14/NPUNCH,NREG,NSTUDY ,NTRANS,ICASE,LS,ICOUNT,NPASS 
COMMON/GRP1g/MD,B(2),SUMX 
COMMON/GRP20/G1CALC(75)1G2CALC(75),GAMMA1(10,75),GAMMA2(10,75) 
COMMON/GRP22/CALCY1,CALCY2/CALCP 
REAL L12,L21,LNGIG2 

C 
C EVALUATE THE OBJECTIVE FUNCTION CURRENTLY IN USE (AS DESCRIBED 

BY CONTROL PARAMETER MD) FOR THE CURRENT SET OF PARAMETER ESTI-- 
C CALCULATIONS MAY BE PERFORMED IN A TRANSFORMED PARAMETER 

SPACE (AS INDICATED BY CONTROL PARAMETER NTRANS). 
C 

SUMX = 0.0 
DO 100 I=1,NDATA 
IF (LS .EQ. 3) GO TO 98 
IF ((ABS(8(1)).GT.10000.0) .OR. (ABS(B(2)).GT.10000.0)) GO TO 200 

98 IF (MD .EQ. 1) CALL INFOIL(I,C1041&204) 
RTNEW = 1,9872 * TABS(1) 
IF (NTRANS .EQ. 0) GO TO 101 
ARG1 = - 0.5 * (BM + B(2)) / RTNEW 
ARG2 = 0.5 * (B(1) B(2)) / RTNEW 
GO TO 102 

101 ARG1 = - B(1) / RTNEW 
ARG2 = B(2) / RTNEW 

102 IF ((ARG1 .GT. 170.0) .OR. (ARG2 .GT. 170.0)) GO TO 204 
L12 = (V2(I) V1(I)) * EXP(ARG1) 
L21 = (V1(I) / V2(I)) * EXP(ARG2) 
F1 = XI(I) + (L12 * X2(I)) 
F2 = (L21 * Xl(I)) + X2(I) 
FO = (L12/F1) - (L21/F2) 
G1CALC(I) = EXP(X2(I) * FO) / Fl 
G2CALC(I) = EXP(-X1(I) * FO) / F2 

C 
C DEFINE THE ERROR MINIMIZATION (I.E., OBJECTIVE) FUNCTIONS IN THE 
C FOLLOWING STATEMENTS. 
C 

GO TO (104,105,166,107,108,109,110,112,113,115). MD 
104 X = (((GIINF G1CALC(I))**2) + ((G2INF - G2CALC(I))**2)) 

GO TO 99 
105 X = ((X1(I) * ALOG(GJEXP(I) / G1CALC(I))) + 

1 (X2(I) * ALOG(G2EXP(1) / G2CALC(I)))) ** 2 
GO TO 100 

106 X = (((GIEXP(I) - G1CALC(I))**2)+((G2EXP(I) G2CALC(I))**2)) 
GO TO 100 

107 X = ((((G1EXP(I) - G1CALC(I)) / G1EXP(I)) ** 2) + 
1 (((G2EXP(I) - G2CALC(I)) / G2EXP(I)) ** 2)) 

GO TO 100 
108 CALL YPCALC(IpC206) 



RELEASE 2.0 FN DATE = 75276 15/ 24/55 

X = (((Y1(I) - CALCY1) ** 2) + ((Y2(I) CALCY2) ** 2) + 185. 
1 (((P(I) - CALCP) / P(I)) ** 2)) 

GO TO 100 
109 CALL YPCALC(I,C206) 

GO TO 111 
110 CALL YCALC(I,&206) 
111 X = (((Y1(I) CALCY1) ** 2) + ((Y2(I) - CALCY2) ** 2)) 

GO TO 100 
112 CALL YPCALC(I,&206) 

GO TO 114 
113 CALL PCALC(I,E206) 
114 X = (((P(I) - CALCP) / P(I)) ** 2) 

GO TO 100 
115 X = MGIEXP(I)-G1CALC(I))**2)/W1)+MG2EXP(I)-G2CALC(I))**2)/W2) 
100 SUMX = SUMX + X 

RETURN 
99 SUMX = X 

RETURN 
C 
C THE FOLLOWING SECTION CONTAINS THE DIAGNOSTIC MESSAGES TO BE 
C WRITTEN WHEN AN ERROR CONDITION IS DISCOVERED. 
C 

200 IF (ICOUNT .EQ. 0) WRITE (6,300) TITLE 
ICOUNT = ICOUNT + 1 
IF (ICOUNT .GT. 3) GO TO 205 
IF (ABS(B(1)) .GT. 10000.0) GO TO 201 
WRITE (6,302) B(2) 
B(2) =-B(2) / 10.0 
GO TO 203 

201 IF (ABS(B(2)) .GT. 10000.0) GO TO 202 
WRITE (6,301) B(1) 
B(1) =-B(1) / 10.0 
GO TO 203 

202 WRITE (6,303) B(1),B(2) 
B(1) =-B(1) / 10.0 
B(2) = B(2) / 10.0 

203 WRITE (6,304) MD,B(1),B(2) 
LS = 1 
GO TO 207 

204 WRITE (6,300) 
WRITE (6,305) B(1),B(2),MD 
LS = 2 
GO TO 207 

205 WRITE (6,306) 
LS = 3 
ICOUNT = 0 
GO TO 207 

206 WRITE (6,300) TITLE 
WRITE (6,308) MD 
WRITE (6,307) MD 
e(1) = 0.0 
B(2) = 0.0 
SUMX = 0.0 
LS = 4 
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207 RETURN 1 186. 

300 FORMAT (1H1,20A4) 
301 FORMAT (1H0,4X0**DIAGNOSTIC***/12XteCURRENT ESTIMATE OF ', 

1 'PARAMETER VALUE EXCEEDS FEASIBLE LIMITS: B(1) = elE11.4/ 
2 12X,'REDUCE PARAMETER VALUE BY ONE ORDER OF MAGNITUDE') 

302 FORMAT (1H0,4X0**DIAGNOSTIC**1/12XOCURRENT ESTIMATE OF ', 
1 'PARAMETER VALUE EXCEEDS FEASIBLE LIMITS: B(2) = ',E11.4/ 
2 I2Xt'REDUCE PARAMETER VALUE BY ONE ORDER OF MAGNITUDE') 

303 FORMAT 11H0t4X0**DIAGNOSTIC** 2 /12X,'CURRENT ESTIMATES OF ', 
'PARAMETER VALUES EXCEED FEASIBLE LIMITS: B(1) = ',E11.4, 

2 B(2) = ',E11.4/12X,'REDUCE PARAMETER VALUES BY ONE 
3 'ORDER OF MAGNITUDE') 

304 FORMAT (12X,'RESTART CALCULATIONS AT POINT OF INTERRUPT'/12X, 
1 'MODEL IN USE IS NUMBER ItI2/1?Xt1PARAMETER INITIAL 
2 'GUESSES ARE: B(1) = ',E11.4,' B(2) = *,E11.4) 

305 FORMAT (1H0t4X0**DIAGNOSTIC**°/12X0ONE OR BOTH ARGUEMENTS ', 
1 'EXCEED RANGE OF SUBROUTINE EXP1 /12X000RRESPONDING ', 
2 'PARAMETER ESTIMATES ARE: B(1) = ',E11.4,' B(2) = ' t 
3 E11.4/12X,'INTERRUPT OCCURS IN MODEL ',I2/12X,'RECEIPT ', 
4 'OF THIS ERROR MESSAGE IMPLIES BYPASSING OF INDIVIDUAL s t  
5 'PARAMETER ABSOLUTE MAGNITUDE CONTROL'//12X, 
6 '**CALCULATIONS TERMINATED**') 

306 FORMAT (1H0t4X0**DIAGNOSTIC***/12X0MAXIMUM NUMBER OF RESTARTS ', 
1 'EXCEEDED'/12X,'**RESTART OPTION DISCONTINUED**') 

307 FORMAT (1Hvt4X0**DIAGNOSTIC**°/12X0SUBRCUTINE PHIMIX IS USED ', 
1 'TO CALCULATE FUGACITY COEFFICIENTS'/)2XOTHESE ARE ', 
2 'ESTIMATES USED IN ALL BUBBLE POINT CALCULATIONS'/12X, 
3 'THE FOLLOWING DISCRIMINANT MUST BE EVALUATED DURING ', 
4 'CALCULATIONS: DISCRM = 0.2. + (PORT * BMIX)'/12X, 
5 'A NEGATIVE VALUE HAS BEEN OBTAINED DURING THE CURRENT ', 
6 'CALCULATIONS: MODEL 'tilt' IS CURRENTLY IN USE' /12X, 
7 'CALCULATIONS ARE DISCONTINUED AND A VALUE OF 0.0 IS ', 
8 'STORED FOR THE PARAMETERS AND OBJECTIVE FUNCTION') 

308 FORMAT (1HC:4X, ***DIAGNOSTIC***/12Xt eMODEL 'tilt' FAILS TO ', 
1 'CONVERGE') 
END 
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187. 
SUBROUTINE BOUNDS(IOUT) 
COMMON/GRP18/MD,b(2),SUMX 
IOUT = 0 
RETURN 
END 
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SUBROUTINE INFDIL(II*1*) 
188.  

COMMON/GRP6/API,BP11 CP1,AP2,BP2,CP2,AVI,BV1,CV1,AV2,8V2,CV2 
COMMON/GRP11/GIINF,G2INF,T1INF,T2INF 
COMMON/GRP18/MD,B(2),SUMX 
COMMON/GRP20/G1CALC(75),G2CALC(75),GAMMA1(10,75),GAMMA2(10,75) 
REAL L1211.21 

C 
C CALCULATE THE INFINITE DILUTION VALUES FOR THE ACTIVITY COEFFIC- 
C IENTS FROM THE CURRENT ESTIMATES OF THE WILSON PARAMETERS. 
C 

J = 1 
TT = T1INF 

100 ARG1 = - B(1) / (1.9872 * TT) 
ARG2 = - B(2) / (1.9872 * TT) 
IF ((ARGI .GT. 170.0) .OR. (ARG2 .GT. 170.0)) RETURN 2 
V1INF = AV1 + (BV1 * TT) + (CV1 * (TT ** 2)) 
V2INF = AV2 + (BV2 * TT) + (CV2 * (TT ** 2)) 
L12 = (V2INF V1INF) * EXP(ARG1) 
L21 = (V1INF / V2INF) * EXP(ARG2) 
GO TO (101,102), J 

101 GlCALC(I) = EXP(1.0 - 121) / L12 
J = 2 
TT = T2INF 
GO TO 100 

102 G2CALC(I) = EXP(1.0 - 112) / L21 
RETURN 1 
END 
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189. 

SUBROUTINE LSDATA(*) 
COMMON/GRP16/NPARMTTLSTOP,DX/E,STEP(2),NRDIRDFACT,I0,FINTIICMAX 
COMMON/GRP17/81INIT,B2INIT 

C 
C STORE COMMONLY USED VALUES FOR THE VARIOUS PARAMETERS REQUIRED BY 
C THE SEVERAL REGRESSION ROUTINES. 
C 

NPARMT = 2 
BIINIT = 0.0 
B2INIT = 0.0 
LSTOP = 1000 
DX = 100.0 
E = 0.001 
STEP(1) = 100.0 
STEP(2) = 100.0 
NRD = 8 
RDFACT = 4.0 
10 = 0 
FINT=0.001 RHCM 
ICMAX=100 RHCM 
RETURN' 
END 
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SUBROUTINE SAVEBQ 
190. 

COMMON/GRP14/NPUNCH,NREG,NSTUDYINTRANS7 /CASE,LS,ICOUNTINPASS 
COMMON/GRP1B/M0,8(2)9SUMX 
COMMON/GRP19/BETA(10,2),Q(10) 

C 
C STORE THE FINALIZED PARAMETER AND OBJECTIVE FUNCTION VALUES FCR 

THE BINARY SYSTEM CURRENTLY UNDER CONSIDERATION. 
C 

IF (NTRANS .EQ. 0) GO TO 101 
IF (MD .EQ. 1) GO TO 101 
BETA(M0/ 1) = 0.5 * (B(1) 4,  B(2)) 
BETA(MD,2) = 0.5 * (BM - B(2)) 
GO TD 102 

101 BETA(MD,1) = B(1) 
BETA(MD,2) = B(2) 

102 Q(MD) = SUMX 
RETURN 
END 
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SUBROUTINE WILSON 
191. 

COMMON/GRP2/MD1NITIMDENDINDATA 
COMMON/GRP3/X1(7),X2(75),Y1(75),Y2(75),P(75),T(75),TABS(75) 
COMMON/GRPA/V1(75),V2(75),RT(75) 
COMMON/ORP19/BETA(10,2),0.(10) 
COMMON/GRP20/G1CALC(75),G2CALC(75),GAMMA1(10,75),GAMMA2(10975) 

C 
CALCULATE THE WILSON ACTIVITY COEFFICIENTS FROM THE REGRESSED 

C PARAMETER VALUES FOR EACH OBJECTIVE FUNCTION. 
C 

REAL L12,1.21 
DO 101 MD=MDINIT,MDEND 
DO 101 I=1,NDATA 
RTNEW = 1.9872 * TABS(I) 
L12 = (V2(1) / V1(I)) * EXP(-BETA(MD,1) / RTNEW) 
L21 = (V1(I) / V2())) * EXP(-BETA(MD,2) / RTNEW) 
Fl = Xl(I) + (L12 * X2(I)) 
F2 = (L21 * X1(I)) + X2(I) 
FO = (112 / Fl) - (L21 / F2) 
GAMMAl(MD,I) = EXP(X2(I) * FO) / Fl 
GAMMA2(MD,1) = EXP(Xl(I) * FO) / F2 

101 CONTINUE 
RETURN 
END 
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SUBROUTINE BUBLPT 192• 
COMMON/GRP2/MOINIT.MDEND.NDATA 
COMMON/GRP3/X1(75).X2(75),Y1(75).Y2(75).P(75).T(75).TABS(75) 
COMMON/GRP20/G1CALC(75),G2CALC(75),GAMMA1(10,75),GAMMA2(10.75) 
COMMON/GRP21/Y/CALC(10,75).PCALC(10.75).Y1MEAN(10).PMEAN(10) 
COMMON/GRP22/CALCY11CALCY2.CALCP 

C 
PERFORM BUBBLE POINT CALCULATIONS USING THE FINALIZED PARAMETER 
VALUES. CALCULATE THE MEAN ABSOLUTE DEVIATIONS IN BOTH PRESSURE 

C AND VAPOR PHASE COMPOSITION. THIS IS A MEASURE OF THE QUALITY OF 
C FIT OF THE BINARY DATA OBTAINED WITH THE PARAMETER VALUES. 
C 

DATA = NDATA 
DO 102 J=MDINITIMDEND 
YlMEAN(J) = 0.0 
PMEAN(J) = 0.0 
DO 101 I=1,NDATA 
G1CALC(I) = GAMMA1(J.I) 
G2CALC(I) = GAMMA2(J.I) 
CALL YPCALC(I) 
YlCALC(J.I) = CALCYI 
PCALC(J,I) = CALCP 
YIMEAN(J) = Y1MEAN(J) + ABS(Y1CALC(J,I) Y1(I)) 
PMEAN(J) = PMEAN(J) + ABS(PCALC(J.P - P(1)) 

101 CONTINUE 
YlMEAN(J) = YlMEAN(J) / DATA 
PMEAN(J) = PMEAN(J) / DATA 

102 CONTINUE 
RETURN 
END 
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193. 

SUBROUTINE UPDATE_(*) 
COMMON/GRP2/MDINITIMDENDINDATA 
COMMON/GRP3/X1(75),X2(75),Y1(75),Y2(75),P(75),T(75),TABS(75) 
COMMON/GRP10/G1EXP(75),G2EXP(75),LNG1G2(75),W1,W2 
COMMON/GRP14/NPUNCH,NREG,NSTUDY,NTRANS,ICASE,LSTICOUNTINPASS 
COMMON/GRP20/G1CALC(75),G2CALC(75),GAMMAI(10,75),GAMMA2(10,75) 
DIMENSION NUMB(75),DUMMY(6,75) 

C 
C UPDATE THE BINARY DATA BY DELETING THOSE POINTS FOR WHICH THE 
C CALCULATED ACTIVITY COEFFICIENTS DISAGREE WITH THE DATA BY MORE 
C THAN A SELECTED 1HRESHHOLD VALUE. THEIS VALUE HAD BEEN SET AT 
C 15% FOR CURRENT PURPOSES. 
C 
C STORE ORIGINAL DATA IN DUMMY ARRAY. IF ALL DATA IS OUTSIDE 
C ACCEPTABLE LIMITS, RETURN ALL ORIGINAL DATA TO DATA ARRAYS. 
C 

DO 101 I=1,NDATA 
DUMMY(1,1) = X1(I) 
DUMMY(2,I) = Y1(1) 
DUMMY(3,I) = P(I) 
DUMMY(40) = T(I) 
DUMMY(5,I) = G1EXP(I) 
DUMMY(60) = G2EXP(I) 

101 CONTINUE 
N = NDATA 
KOUT = 0 
JSTART = MDINIT 

C 
C MODEL ONE IS NOT USED AS A BASIS UPON WHICH TO DELETE DATA BECAUSE 
C IT IS BASED UPON THE USE OF THE INFINITE DILUTION ACTIVITY 
C COIEFFICIENTS AND NOT DIRECTLY UPON ALL OF THE DATA. 
C 

IF (JSTART «EQ. 1) JSTART = 2 
DO 206 I=1,N 
DO 201 J=JSTART,MDEND 
IF ((ABSUGAMMA1(J,I)/G1EXP(I)).-1.0) .LT. 0.15) .AND. 

1 (ABS((GAMMA2(J,I)/G2EXP(I))-1.0) .LT. 0.15)) GO TO 206 
201 CONTINUE 

C 
C KOUT IS THE NUMBER OF DATA POINTS DELETED AND NUMB IS THEIR 
C ADDRESS IN THE ORIGINAL DATA SET. 
C 

KOUT = KOUT + 1 
NUMB(KOUT) = I 

206 CONTINUE 
IF (KOUT .EQ. 0) RETURN 

C 
C DELETE THOSE POINTS TO BE REJECTED FROM THE ORIGINAL DATA ARRAYS 
C AND COMPACT THE ARRAYS. 
C 
C I IS THE LOCATION COUNTER WITHIN THE ORIGINAL DATA ARRAYS, L IS 
C THE LOCATION COUNTER WITHIN THE COMPACTED DATA ARRAYS, AND K IS 
C THE COUNTER WITHIN THE ARRAY OF ADDRESSES OF DATA TO BE DELETED. 



RELEASE 2.0 UPDATE DATE = 75276 15/24/55 

i = 0 194. 
L = 0 
DO 203 K=1,KOUT 

202 I = I + I 
C 
C DELETION CRITERIA 
C 

IF (NUMB(K) .EQ. I) GO TO 203 
L = L + 1 
Xl(L) = X1(I) 
Yl(L) = Yl(I) 
P(L) = P(I) 
T(L) = T(I) 
GlEXP(L) = GIEXP(I) 
G2EXP(L) = G2EXP(I) 
GO TO 202 

203 CONTINUE 
C 

ADD ANY REMAINING DATA TO THE COMPACTED ARRAYS. 
C 

= I + 1 
IF (I1 .GT. N) GO TO 205 
DO 204 I=/1,N 
L = L + I 
X1(L) = X1(I) 
YI(L) = Y1(I) 
P(L) = P(I) 
T(L) = T(I) 
G1EXP(L) = G1EXP(I) 
G2EXP(L) = G2EXP(I) 

204 CONTINUE 
205 N = N - KOUT 

IF (N .LE. 3) GO TO 209 
NDATA = N 
WRITE (6,302) KOUT,NDATA 
IF (ICASE .GT. 0) ICASE = 1 
RETURN 1 

209 WRITE (6,301) N 
DO 102 I=1,NDATA 
X1(I) = DUMMY(1/I) 
Y1(I) = DUMMY(2,I) 
P(I) = DUMMY(3,I) 
T(I) = DUMMY(4,I) 
GIEXP(I) = DUMMY(5,I) 
G2EXP(I) = DUMMY(6,1) 

102 CONTINUE 
RETURN 

301 FORMAT (1H0,4X,'**DIAGNOSTIC**'/12X,'ALL DATA POINTS FOUND TO BE' 
1 ' OUTSIDE ACCEPTABLE RANGE WITH N EQUAL TO ',I3) 

302 FORMAT (1H0,4X0**DIAGNOSTIC**VBX,I2,1  DATA POINTS FOUND TO BE 
1 'OUTSIDE ACCEPTABLE RANGE'f8X0DATA RERUN WITH ',I2, 
2 ' DATA POINTS') 

END 
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SUBROUTINE RSTART(*) 
195. 

COMMUN/GRP2/MD1NITIMDEND/NDATA 
COMMON/GRP14/NPUNCH/ NREGI NSTUDY/NTRANSIICASEILSOCOUNT/NPASS 
COMMON/GRP19/BETA(10/2)IQ(10) 

C TEST FINAL PARAMETER VALUES TO DETERMINE IF ANY EXCEED FEASIBLE E 
LIMITS. IF SO, RESTART CALCULATIONS IN THE TRANSFORMED PARAMETER 

C SPACE DEFINED BY THE SUM OF THE PARAMETERS. 
C 

DO 101 I=MDINIT/ MDEND 
00 101 J=1,2 
IF (BETA(I,J) .GT. 15000.0) GO TO 102 

101 CONTINUE 
RETURN 

102 NTRANS = 
NPASS = 0 
WRITE (61307) 
RETURN 1 

307 FORMAT (1H114X0**DIAGNOSTIC**1/12X0RESTART CALCULATIONS IN ', 
1 'TRANSFORMED PARAMETER SPACE') 

END 
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SUBROUTINE HOLD 196.  
COMMON/GRPUNSYSTMINAME(300),TITLE(20),ID(2),NCASE 
COMMON/GRP2/MDIN1T,MDEND,NDATA 
COMMON/GRP14/NPUNCHINREGINSTUDYINTRANStICASEILS,ICOUNTtNPASS 
COMMON/GRP19/BETA(10,2)1Q(10) 
COMMON/GRP21/YICALC(10 t75),PCALC(10,75),Y1MEAN(10),PMEAN(10) 
COMMON/GRP25/IERRILSOLIM(301) 
DIMENSION PARAM(10,2,300),OBJFUN(10,300) 
DIMENSION MEANY1(10,300),MEANP(10,300),Y1TOT(10),PTOT(10) 
REAL MEANYIIMEANP 

C 
C STORE FINAL PARAMETER VALUES, OBJECTIVE FUNCTION VALUE, AND 
C QUALITY OF FIT (I.E., BUBBLE POINT CALCULATION RESULTS) DATA FOR 
C EACH MODEL INVESTIGATED. DO NOT STORE INFORMATION FOR VALUES OF 
C MODEL NUMBER LESS THAN UNITY. 
C 

IF (MDINIT .LT. 1) GO TO 101 
MDGO = MDINIT 
GO TO 102 

101 MDGO = 1 
102 DO 103 MD=MDGO,MDEND 

PARAM(MD,1,NSYSTM) = BETA(MD,1) 
PARAM(MD,2,NSYSTM) = BETA(MD,2) 
OBJEUN(MDOSYSTM) = Q(MD) 
MEANY1(MDINSYSTM) = YlMEAN(MD) * 1000.0 

103 MEANP(MD,NSYSTM) = PMEAN(MD) 
RETURN 

C 
C WRITE SUMMARY TABLES OF THE PARAMETER VALUES, OBJECTIVE FUNCTION 
C VALUES, AND QUALITY OF FIT DATA (I.E., MEAN ABSOLUTE DEVIATIONS IN 
C BOTH TOTAL PRESSURE AND VAPOR PHASE COMPOSITION) FOR UP TO TEN 
C OBJECTIVE FUNCTIONS. INCLUDE GRAND MEAN ABSOLUTE DEVIATIONS IN 
C BOTH TOTAL PRESSURE AND VAPOR PHASE COMPOSITION. ALSO INCLUDE, IF 
C NECESSARY, A LISTING OF ALL SYSTEMS FOR WHICH LSQ2 EXCEEDED ITS 
C MAXIMUM NUMBER OF ITTERATIONS. 
C 

ENTRY HOLDI 
DO 299 MD=MDGO,MDEND 
PTOT(MD) = 0.0 
Y1TOT(MD) = 0.0 
DO 298 N=1,NSYSTM 
PTOT(MD) = PTOT(MD) + MEANP(MD,N) 
Y1TOT(MD) = Y1TOT(MD) + MEANY1(MD,N) 

298 CONTINUE 
PTOT(MD) = PTOT(MD) / NSYSTM 
YITOT(MD) = YITOT(MD) / NSYSTM 

299 CONTINUE 
• MDG04 = MDGO + 4 

MOGO5 = MDGO + 5 
IF (MDG04 .GT. MDEND) MDG04 = MDEND 
WRITE (6,401) 
WRITE (6,402) (MDIMD=MDGO t MDG04) 
DO 201 N=1,NSYSTM 

201 RITE (6,403) NAME(N)1((PARAM(MD,I,N)0=1,2),MD=MDGO,MOG04) 
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IF (MDG04 .EQ. MDEND) GO TO 203 197• 
WRITE (6,402) (MD,MD=MOG05,MDEND) 
DO 202 N=1,NSYSTM 

202 WRITE (6,403) NAME(N),((PARAM(MD,I,N),I=1,2)TMD=MOG05,MDEND) 
203 WRITE (6,404) 

WRITE (6,405) (MD,MD=MDGO,MDEND) 
DO 204 N=11NSYSTM 

204 WRITE (6,406) NAME(N),(OBJFUN(MO,N),MD=MDGOIMDEND) 
WRITE (6,407) 
WRITE (6,405) (MD,MD=MDGO,MDEND) 
DO 205 N=1,NSYSTM 

205 WRITE (6,408) NAME(N),(MEANP(MD,N),MD=MDGO,MDEND) 
WRITE (6,411) (PTOT(MD),MD=ADGOIMDEND) 
WRITE (6,409) 
WRITE (6,405) (MDIMD=MDGOODEND) 
DO 206 N=1,NSYSTM 

206 WRITE (6,410) NAME(N),(MEANY1(MDIN),MD=MDGO,MDEND) 
WRITE (6,412) (Y1TOT(MD),MD=MDGO,MDEND) 
IF (IERR .EQ. 0) GO TO 300 
WRITE (6,413) 
WRITE (6,414) (LSQLIM(I),I=1,IERR) 

300 IF (NPUNCH .EQ. 0) RETURN 
00 301 MD=MDGO,MDEND 
DO 301 1=1.2 
WRITE (7,501) MD,I 
DO 301 N=1/NSYSTM,6 
JSTOP = N 5 
IF (JSTOP .GT. NSYSTM) JSTOP = NSYSTM 
WRITE (7,502) (PARAM(MD,I,J),J=N,JSTOP) 

301 CONTINUE 
RETURN 
ENTRY HOLDO 
DO 601 1=1,10 
DO 601 J=1,2 
DO 601 K=1,300 

601 PARAM(I,J,K) = 0.0 
RETURN 

401 FORMAT (1H1,52X,'PARAMETER SUMMARY'/53X,17('*')) 
402 FORMAT (//IXOM NO.',49X,'MODEL NUMBER 1 /7X15(10X/I2,10X)/) 
403 FORMAT (2X,A4,1X/5(2X/F8.2,2X,F8.2,2X)) 
404 FORMAT (1H1,48WOBJECTIVE FUNCTION SUMMARY'/49X,26('*')) 
405 FORMAT (//1X,'ID NO.',49X,'MODEL NUMBER1 /7X110(5X02,5X)/) 
406 FORMAT (2X,A4,1X,10(1X,E10.4,1X)) 
407 FORMAT (1H1,37X,'SUMMARY OF MEAN ABSOLUTE DEVIATIONS IN 

1 sPRESSURE'/38X,47( 1*°)) 
408 FORMAT (2X,A4,1X,10(3X,F7.2,2X)) 
409 FORMAT (1H1,28X, 2 SUMMARY OF MEAN ABSOLUTE DEVIATIONS IN ', 

1 •VAPOR COMPOSITION X 1000./30X163(°**)) 
410 FORMAT (2X,A4,1X,1O(3X,F6.2,3X)) 
411 FORMAT (/1WAVERAGE 6 ,2X,F7.2,2X,9(3X,F7.212X)) 

• 412 FORMAT (/1X0AVERAGE°,2X,F6.2,3X/9(3X,F6.213X)) 
413 FORMAT (IHI,2X,'LISTING OF SYSTEMS FOR WHICH MAXIMUM NUMBER OF ', 

1 'ITTERATIONS IN LSQ2 WERE EXCEEDED'!!) 
414 FORMAT (10(3X,A4)) 
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501 FORMAT ( 5X s o THE FOLLOWING CARDS CONTAIN VALUES FOR MODEL 
1 ' PARAMETER ',11 

502 FORMAT (5X0A',9X,6(F8.2, 0 ,*)) 
END 
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SUBROUTINE STUDY(*) 199. 
 

COMMON/GRPUNSYSTM,NAME(300)0"ITLE(20),ID(2),NCASE 
COMMON/GRP14/NPUNCH,NREGOSTUDYINTRANSOCASE,LSOCOUNTINPASS 
COMMON/GRP17/BIINIT,82INIT 

C 
WHEN MULTIPLE ROOTS ARE SUSPECTED, INITIATE CASE STUDIES OF THE 

C BINARY VLE DATA COMMENCING FROM TEN SETS OF INITIAL STARTING 
C VALUES (AS SPECIFIED IN THE DATA WORDS). UNDER THIS SPECIAL SET 

OF CIRCUMSTANCES, ALL MODELS ARE EVALUATED FROM THE SAME SET OF 
C INITIAL GUESSES (IN LIEU OF USING THE FINAL VALUE FROM MODEL I AS 

THE INITIAL GUESS FOR MODEL I+1). 

DIMENSION PARAM1(10),PARAM2(10) 
DATA PARAM1/0.0,2000.0,500.0,1000.0,-1000.0,-1500.0,0.0,3000.0, 

1 3500.,2500.0/ 
DATA PARAM2/0.0,500.0,1000.0,-1500.0,-500.0,1500.013000.0,2000.01 

1 -500.0,-2000.0/ 
DATA 1BLNK/4H / 
IF (ICASE .EQ. 10) RETURN 1 
ICASE = ICASE + I 
IF (ICASE .EQ. 1) GO TO 101 

C 
AFTER THE FIRST CASE STUDY (ICASE = 1), INCREMENT DATA HISTORY, 

C BUT STORE A BLANK FOR THE SYSTEM NAME. 

NSYSTM = NSYSTM + 1 
NAME(NSYSTM) = IBLNK 

101 BlINIT = PARAM1(ICASE) 
B2INIT = PARAM2(ICASE) 
RETURN 
END 
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SUBROUTINE LIMITS 200. 

COMMON/GRP2/MDINITIMDEND,NDATA 
COMMON/GRP3/X1(75),X2(75),Y1(75),Y2(75),P(75),TT(75),TABS(75) 
COMMON/GRP10/GIEXP(75),G2EXP(75),LNG1G2(75),W1,W2 
COMMON/GRP24/TMIN(75),TMAX(75),G2M1N(75),G2MAX(75),NROOT(75) 

C 
THIS SUBROUTINE DETERMINES WHETHER OR NOT THREE ROOTS ACTUALLY 

C EXIST FOR EACH EXPERIMENTAL DATA POINT BY CHECKING THE EXPERI- 
C VALUES OF GAMMA 2 AGAINST THE MINIMUM AND MAXIMUM VALUES 

ALLOWABLE FOR GAMMA 2 WISTHIN WHICH MULTIPLE ROOTS MAY EXIST. THE 
C LOCUS OF ALL VALUES OF GAMMA 2 IS GIVEN BY THE FUNCTION G2, WHICH 

IS EVALUATED FOR THE RELATIVE MINIMA AND MAXIMA AT THE VALUES OF T 
DETERMINED BY SUBROUTINE RANGE. 

C 
INTEGER YESNO 
DIMENSION YESNO(3) 
DATA YESNO/4H YES, 4H NO ,4H / 
DO 101 I=1,NDATA 
NROOT(I) = YESNO(1) 
IAREA = 1 
G1 = G1EXP(I) 
CALL RANGE(G1,T1,T2,&105) 
TMIN(I) = T1 
TMAX(I) = T2 
R = -X1(I) / X2(I) 
T = T1 
GO TO 103 

102 T = T2 
103 ARG = T * G1 

G2 = (1.0 + (R*MT-Xl(I))/T)-ALOG(ARG)))) * (ARG**R) / X2(I) 
IF (IAREA .EQ. 2) GO TO 104 
G2MIN(I) = G2 
IAREA = 2 
GO TO 102 

104 G2MAX(I) = G2 
IF ((G2EXP(I) .LT. G2MIN(I)) .OR. (G2EXP(I) .GT. G2MAX(I))) 

1 NROOT(I) = YESNO(2) 
GO TO 101 

105 TMIN(I) = 0.0 
TMAX(I) = 0.0 
G2MIN(I) = 0.0 
G2MAX(I) = 0.0 
NROOT(I) = YESNO(3) 

101 CONTINUE 
RETURN 
END 
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SUBROUTINE RANGE(G1,T1,T2t*) 201 . 

C 
C FOR BINARY SYSTEMS WITH NEGATIVE DEVIATIONS FROM IDEALITY, THREE 
C SETS OF WILSON PARAMETERS MAY BE OBTAINED FOR THE GIVEN EXPERI- 
C MENTAL DATA. A PLOT OF THE ACTIVITY COEFFICIENT OF COMPONENT 2 

(GAMMA 2) AGAINST A TRANFORMED VERSION OF THE WILSON PARAMETERS 
WILL SHOW A RELATIVE MINIMA AND A RELATIVE MAXIMA UNDER THESE 

C CIRCUMSTANCES. FUNCTION F IS THE LOCUS OF ALL POSSIBLE VALUES 
THAT GAMMA 1 CAN TAKE ON AS A FUNCTION OF THE TRANSFORMED WILSON 
PARAMETER T. INTERVAL BISECTION IS USED TO LOCATE THE VALUES CF 

C I THAT CORRESPOND TO THE RELATIVE MINIMA (I.E., T1) AND THE RELA- 
C TIVE MAXIMA (I.E., T2) FOR EACH EXPERIMENTAL DATA POINT. WHETHER 

OR NOT THREE PARAMETER VALUES (I.E., ROOTS) ACTUALLY DC EXIST WILL 
C DEPEND ON WHETHER OR NOT THE EXPERIMENTAL VALUES OF GAMMA 2 LIE 
C WITHIN THE LIMITS IMPOSED ON GAMMA 2 VALUES BY Ti AND T2. THIS 

IS DETERMINED BY THE CALLING SUBROUTINE (I.E., SUBROUTINE LIMITS). 
C 

IF (GI .GT. 1.0) RETURN I 
IAREA = I 
TA = 0.4 
FACTOR = 0.5 

101 TA = TA * FACTOR 
102 F = EXPUTA - 1.01 / TA) / TA 

IF (F .GT. Gl) GO TO 101 
TB = 1.0 

103 T = (TA + TB) / 2.0 
F = EXPUT - 1.0) / T) / T 
IF (ABS(F - GI) .LT. 0.00001) GO TO /06 
IF (F .GT. G1) GO TO 105 

104 TA = T 
GO TO 103 

105 TB = T 
GO TO 103 

106 IF (IAREA .EQ. 2) GO TO 107 
Ti = T 
IAREA = 2 
TA = 5.0 
FACTOR = 2.0 
GO TO 101 

107 12 = 
RETURN 
END 
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SUBROUTINE VLELIB 202.  
COMMON/GRP1/NSYSTMINAME(300).TITLE(20),ID(2),NCASE 
COMMCN/GRP2/MDINIT,MDEND.NDATA 
COMMON/GRP5/TC(3),PC(3)1VC(3)1,CMEGA(3).0MEGAH(3),DIPOLE(3).ETA(3) 
COMMON/GRP6/AP1IBPItCP1TAP2.BP21CP2/AV1.BVITCV1pAV2IBV2ICV2 
COMMON/GRP7/71(2),V1(2),T2t2),V2(2),T3(2),V3(2) 
COMMON/GRP15/NP1INP2INBPIINBP2.IORDER 
INTEGER A17 
REAL NBP1I NBP2 
DIMENSION A1(60).A2(60),A3(60),A4(60),A5(60).A6(60),A7(60),A8(60), 

1 A9(60),A10(60).A11(60),Al2(60)1 A13(60),A14(60)iA15(60)f 
2 A16(60)1A17(60),A18(60) 

C 
C ALL PURE COMPONENT DATA REQUIRED FOR SUBSEQUENT CALCULATIONS ARE 
C STORED IN THIS LIBRARY SUBROUTINE. 
C 

DATA A1/594.8,508.7,547.9,699.2,562.0,55&.4,0.0, 536.6,553.2, 
1 585.2 9 516.0,523.3,503.9,467.0,656.09 540.2,542.2,507.9, 
2 555.3,544.1,484.3,508.5,513.2,506.9,O.0, 572.3,532.8, 
3 533.2,575.1,497.9.504.4.692.2,594.01647.41 500.3,616.37  
4 540.7'504.0.632.1,0.0g 568.8,594.51 562.91 617.71617.2, 
5 500.1, 0.01545.21525.2,520.3,559.2,579.2.541.2,647.02, 
6 744.01632.4.74*0.0/ 
DATA A2/57.1,46.6147.7.52.4148.6145.0.0•00,54.0,40.0,5007,63.0, 

1 37.8155.3,36.2.38.4.27.0,28.0.29.9,19.8,25.4.36.0,47.0, 
2 76.5,46.3.0•00,34.3.37.4139•5136.1,29.9,30.8,60.5.40.0, 
3 218.3,31.0,34.6,51.0132.1138.10.00,24.5,27.5.43.6,20.7, 
4 37.0128.40.00/56.5,41.4.27.4,41.8.64.51 51.2,44•21 54.8, 
5 44.6,4*0.0/ 
DATA A3/171.31213.51 173.1,296.8.260.1 1279.61 C.01  276.0,311.2, 

1 244.7,161.31286.01214.9.284•0075.2,43/.9.404.5,372,4, 
2 596.4,468.9,272.4,218.5,118.0,228.0,0.0, 372.41319.0, 
3 288.41 338.51 367.31367.01229.5,331.1155.2,358•01369.4, 
4 220.0,350.7,347.6,0.0, 493.1.390.9,223.3.620.0.366.0, 
5 382.0/0.0, 203.1.265.71420.0,285.2,191.4,223•910264.8, 
6 311.01307.8,4*0.0/ 
DATA A4/0.444/0.309.0.321,0.383,0.211,0.193,0.0, 0.214,0.210, 

1 0.288,0.6371 0.3731 0.0, 0.283,0.292,0.349,0.347,0.298, 
2 0•398,0•303,0.175,0.66310.55710.326,0.0, 0.23510.231, 
3 0.337,0.400,O.276,0.276,0.449,0.241,0.344,0.247,0.324, 
4 0.612,0.285,0.44610.0. 0.394.0.243,0.667,0.490,0.301, 
5 0.350,0.0, 0.568,0.0, 0.30610.20510.23510.211,0.0, 
6 0.148,0.252t4*0.0/ 
DATA A5/0.18710.18710.152,0.211,2*0.0,0•01 0.187.2*0.0.0.152, 

1 0•2781 0.152,0.2521 0.270,6*0•0,0•18710•1051 0.215.0.00e, 
2 2*0.00.215,0.302,2*0.0/0.2410.0,04.010,2*0•00.2010.0, 
3 0.275,3*0.0.0.252.2*0.00.30610.27990.187,0•278,2#0.0, 
4 0.193,0.192.0.227.0.33810.241,4*04,0/ 
DATA A6/1.75,2.88.3.94.1.53,2*0.0.1.63#1.02,2*0.0,1.69,1.78,2.03, 

1 1.16.2.00,6=0.0.1.6011.66.1.72.0.01  2*0.0,2.70.1.65,2*0.01 
2 1.4510.0.1.85,2*0.0/1.68,2*0.013•83,2*0.0,1•6510.01,0.0, 
3 2#O.0, 1.60,1.35,O.0,0.0, 1.35,2*0.012.1,1.714*0.0/ 
DATA A7/7*0.0,0.28,2*0.0.1.10.0.50.0.010.280*0.0,1•2110•62,4*0.01  

1 0.50.7*0.0/0.57,5*0.00.45.17=0.0/ 
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DATA A8/7.18807,7.02000,7.07354,7.24179,6•9056516.9339,7.8844, 
1 6.90328,6.84498,7.431550.0449417.09808,6.91995,7.75666, 
2 8.729916.9024,6.9336416.8777616.8353,6.81189,6.90334,6.6604, 
3 7.87863,6,98944,8.329819,6.82689/6.86283,6.97421,6.8256, 
4 6.8391,6.84887,7.57893,6.95334,7.96681,6.80983,6.99052, 
5 7.99733/6.86572/6.9871617.85101616.92377,6.87041,7.36366, 
6 6.95367,6.95719,7.904664,9.687948,9.143231,8.242088, 
7 6.82621,6.8861716.95222,6.9951516.99608,7.8876/7.717535, 
8 60993979 3*0.0/ 
DATA A9/1416.7/1161.00279.2/1675.3/1211.03311242.43,1742.961 

1 1163.03/ 1203.52611554.679,1554.3,1238.71,1090.81, 
2 1517.74,2537.79,1268.115,1290.2,1171.53,1324.049,1257.84, 
3 1080.996,813.055,1473.11,1111.04,2161.8,1272.8&4, 
4 1186.059,1209.6,1256.7, 1135.41,1152.368,1817.0,1343.943, 
5 1668.21,1127.187,1453.43,1569.7,1152.971,1502.3,1735.2, 
6 1355.126,1384.0361I305.198,1501.268,1424.255,1699.341 
7 2730.79/ 2311.23,1850.7811192.041,1229.973,1247.8,1202.291 
8 1437.84,1890.38,1981.21,1462.639,3*0.0/ 
DATA A10/211.0,224.01224.0,200.0,220.79,230.1213.331227.49222.863, 

1 240.337,222.65,217.0,231.71,2*273.15,216.9,220.0,224.366, 
2 210.737,220.735,234.6681132.93,230.1213.51,273.15,221.63, 
3 226.042,216.0,202.4,226.572,227.129,205.0,219.377,228.0, 
4 228.9,215.307,209.5,226.0,209.0,273.15,209.517,215.128, 
5 173.427,194.48,213.206,4*273.15,221.634,224.104,223.0, 
6 226.254,199.83/180.46,273.15,211.6,3*0.0/ 
DATA A11/293.15, 228.15,3*273.15,127.61,293.15,209.85,288.15, 

1 293.15,6*273.15,293.15,273.15,293.15,5*273.15,298.15, 
2 303.15,2*273.15,293.15,2*273.15/323.15,303.15/277.13, 
3 273.15,2*293.15,273.15,2*293.159273.15,293.15,273.151 
4 253.15,273.15,2*293.15,2*273.15,298.15,288.15,293.15, 
5 3*273.15,293.15,288.15,3*0.0/ 
DATA Al2/57.232/67.38,51.092,89.63406.783,50.979,96.8172.661, 
1 107.47,85.24,57.141,95.318,73.141,100.679,81.348,143.045, 
2 140.02,127.301,181.35,161.373,97.023,75.019,39.556, 
3 77.221,79.4/129.1169109.67/87.336,124.9351128.385, 
4 126.411,89.68,107.415,18.06,126.8,123.73,74.785,121.97, 
5 106.22,65.83,158.97,142.48189.873,192.18,119.82,140.77, 
6 108.96,66.76,88.49,149.82,107.47,78.97,79.06,72.01,122.2, 
7 101.73,96.87,3*0.0/ 
DATA A13/373.15, 273.15,288.15,373.15,323.15,158.16,353.15,273.15, 

1 306.3,333.15,323.15,2*373.15,303.15,298.15,323.15,298.15, 
2 323.15,298.15,323.15,4*373.15/333.15/ 333.85/303.15/  
3 333.15,329.15,288.15,293.15,373.15,353.15,323.15,303.15, 
4 393.15,343.15,373.15,353.15,298.15,333.15,353.15,343.15, 
5 333.15,353.15,0.0, 0.0, 2*373.15,323.15,306.3,298.151  
6 3*373.15,303.15,298.15,3*0.0/ 
DATA A14/62•55,71.483/52.13,97.785992.263,56.454,104.1,78.2181  

1 109.841,89.3160.356,110.522,86.492,105.599,83.229, 
• 2 152.3031140.884,136.388,182.38,171.27,116.031,85.2341  

3 44.874,90.111,82.3,133.833,113.81,94.5,129.506,130.96, 
4 129.78,93.79,113.717,18.278,132.06,138.23,78.962,143.37, 
5 112.6,66.29,170.63,152.1,97.8,208.99,130.74,0.0, 0.0, 
6 74.94,102.26,154.06,109.841,79.43,90.13,81.03,135.0, 
7 102.73,97.87,3*0.0/ 
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DATA A15/473.151323.159303.15,473.15,373.151188.72,413.15,303.15, 
1 352.35,2*373.15,2*473.15,333.15,323.15,373.15,303.151  
2 373.15,303.15,373.15,4*473.15,373.15072.65,2*373.151  
3 383.15, 293.15,313.15,423.15,400.,373.15,333.15,493.15, 
4 393.15,473.15,433.15,0.0, 393.15,2*413.15,423.15,473.15, 
5 0.0, 0.0, 2*473.15,348.15,352.35,0.0, 3*473.15, 
6 313.15,4*0.0/ 

DATA A16/72•646176.826153.2141108.29). v98.537,65.061/ 114.0,81.185, 
1 116.63,93.9 164.371p 141.881,114.716,113.472,85.147, 
2 163.619.141.7591148.211,183.42,184.8227177.833,114.0239 
3 57.939,121.443,86.0,140.609,126.2,100.0,I37.999,131.842, 
4 133.437,98.64,120.879,18.844,138.03,161.0904.515/193.471  
5 124.1,0.0, 185.182,163.9,108.7,233.56,154.3,0.0, 0.07  
6 92.481130.26,157.981116.63,0.0p 115.9203.111154.11 
7 103.76,4*0.0/ 
DATA A17/4*190,0,191,00,5*1,6*0,4*1,09, 0,1,1,00,11011/010,10,1, 

1 3*0l1t0/0,4*110,0/1/0,010,11,4*0/ 
DATA A18/118.1,56.5,81.8,184.4,80.1,76.8,135.0,61.3,00.7,101.11  

78.4,77.1,38.4,34.6,161.8,98.4,98.0,68.7,124.1,99.2,34.1, 
2 82.5,64.7957.8,124.09100.9,71.8,79.69 116.188,60.3,63.3, 
3 181.91110.6,100.0958.0,138•35,97.2,63.485,156.851,77.3, 
4 125.665031.7831118.01174.123/  136.186168.31132.0,97.1 IP 
5 72.7,80.502.979,83.47,65.965,149056,196.01132.1,144.01  
6 30.0/ 
INDEX = ID(1) 
NBP1 = A18(INDEX) 
INDEX = ID(2) 
NBP2 = A18(INDEX) 
IF (NBP1 .GT. NBP2) CALL SORT 
DO 101 L=1,2 
INDEX = ID(L) 
TC(L) = A1(INDEX) 
PC(L) = A2(INDEX) 
VC(L) = A3(INDEX) 
OMEGA(L) = A4(INDEX) 
OMEGAH(L) = A5(INDEX) 
DIPOLE(L) = A6(INDEX) 
ETA(L) = A7(INDEX) 
T1(L) = All(INDEX) 
V1(L) = Al2(INDEX) 
T2(1) = A13(INDEX) 
V2(L) = A14( INDEX) 
T3(1) = A15( INDEX) 
V3(L) = A16(INDEX) 

101 CONTINUE 
INDEX = ID(1) 
AP1 = A8(INDEX) 
8P1 = A9(INDEX) 
CPI = A10(INDEX) 
NPI = A17(INDEX) 

• NBP1 = A18(INDEX) 
INDEX = 10(2) 
AP2 = A8(INDEX) 
BP2 = A9(INDEX) 
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CP2 = A10( INDEX) 
206. 

NP2 = A17( INDEX) 
NBP2 = A18(INDEX) 
RETURN 
END 
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SUBROUTINE SORT 
207. 

COMMON/GRP1/NSYSTM,NAME(300),TITLE(20),ID(2),NCASE 
COMMON/GRP2/MDINIT,MDEND,NDATA 
COMMON/GRP3/X1(75),X2(75),YI(75),Y2(75),P(75),T(75),TABS(75) 
COMMON/GRP15/NP1INP2,NEPI,NBP2,IORDER 
COMMON/GRP17/B1INIT,B2INIT 

C 
C IF THE DATA IS READ INTO SUBROUTINE INPUT SUCH THAT COMPONENT 1 IS 
C NOT THE MORE VOLATILE COMPONENT, THEN THIS SUBROUTINE IS CALLED 

UPON (BY SUBROUTINE VLELIB) TO REVERSE THE ORDER OF THE VLE DATA. 
C 

DO 101 K=11NDATA 
X1(K) = 1.0 - X1(K) 
Y1(K) = 1.0 - Yl(K) 

101 CONTINUE 
TEMP = BlINIT 
BlIN1T = B2INIT 
B2INIT = TEMP 
TEMP = 
ID(1) = ID(2) 
ID(2) = TEMP 
IORDER = 1 
RETURN 
END 



I RELEASE 2.0 IDEAL DATE = 75276 15/24/55 

SUBROUTINE IDEAL(KEND,*) 
208. 

COMMON/GRP3/X1(75),X2(75),Y1(75),Y2(75),P(75),T(75),TABS(75) 
COMMON/GRPB/811(75),822(75),B12(75) 

C 
C IF DATA WITH WHICH TO CALCULATE THE VIRIAL COEFFICIENTS ARE NOT 
C AVAILABLE FROM VLELIB, ASSUME THAT THE IDEAL GAS STATE PREVAILS. 
C THIS IS ACCOMPLISHED BY SETTING ALL VIRIAL COEFFICIENTS TO ZERO. 

THIS SUBROUTINE ALSO CALCULATES THE ABSOLUTE TEMPERATURE, A TASK 
C NORMALLY PERFORMED IN SUBROUTINE VIRIAL. 
C 

DO 101 K=1,KEND 
TABS(K) = T(K) + 273.15 
B11(K) = 0.0 
822(K) = 0.0 

101 B12(K) = 0.0 
RETURN 1 
END 



RELEASE 2.0 VIRIAL DATE = 75276 15/24/55 

SUBROUTINE VIRIAL(KEND) 209.  
COMMON/GRP3/X1(75),X2(75),Y1(75),Y2(75),P(75),T(75),TABS(75) 
COMMON/GRP5/TC(3),PC(3),VC(3),OMEGA(3)tOMEGAH(3),DIPOLE(3),ETA(3) 
COMMON/GRP8/811(75),822(75)9812(75) 
COMMON/GRP15/NP1 9NP2,NBP1INBP2tIORDER 

C 
'C CALCULATE THE SECOND VIRIAL COEFFICIENTS FROM THE O'CONNELL- 

C PRAUSNITZ MODIFICATION OF THE PITZER-CURL CORRELATION. TRUNCATE 
C THE VIRIAL EQUATION AFTER THE SECOND TERM. 
C 

DIMENSION C(50,3) 
TC(3) = (TC(1) * TC(2)) ** 0.5 
VC(3) = (((VC(1) ** 0.33333) + (VC(2) ** 0.33333)) ** 3) / 8.0 
PC(3)=(((PC(1)*VC(1)/TC(1))+(PC(2)*VC(2)/TC(2)))*TC(3))/(2.*VC(3)) 
IF (NP1 NP2) 103,100,102 

100 IF (NP1 .EQ. 1) GO TO 104 
101 OMEGA(3) = (OMEGA(1) + OMEGA(2)) / 2.0 

GO TO 105 
102 OMEGA(3) = (OMEGAH(1) + OMEGA(2)) / 2.0 

GO TO 105 
103 OMEGA(3) = (OMEGA(1) + OMEGAH(2)) / 2.0 

GO TO 105 
104 OMEGAH(3) = (OMEGAH(1) OMEGAH(2)) / 2.0 
105 D1POLE(3) = (DIPOLE(1) * DIPOLE(2)) ** 0.5 

ETA(3) = (ETA(1) + ETA(2)) / 2.0 
106 DO 201 J=1,3 

DO 201 K=1,KEND 
TABS(K) = T(K) + 273.15 
TR1 = TABS(K) / TC(J) 
TR2 = TR1 ** 2 
TR3 = TR1 ** 3 
TR8 = TR1 ** 8 
FB0 = 0.1445 - (0.33/TR1) - (0.1385/TR2) (0.0121/7R3) 
FB1 = 0.073 + (0.46/TR1) - (0.5/TR2) - (0.097/TR3) - (0.0073/TR8) 
IF (DIPOLE(J) .EQ. 0.0) GO TO 202 
W = OMEGAH(J) 
RD = (1.0E05) * (DIPOLE(J) ** 2) * PC(J) / (TC(J) ** 2) 
IF (RD .LE. 4.0) GO TO 203 
Al = ALOG(RD) 
A2 = Al ** 2 
A3 = Al ** 3 
FBMU = - 5.23722 + (5.665807*A1) (2.133816*A2) + (0.2525373*A3) 

1 + ((5.76977 (6.181427*A1) + (2.28327*A2) - 
2 (0.2649074*A3)) / TR1) 
IF (ETA(J) .EQ. 0.0) GO TO 204 
FBA =-EXP(6.6 * (0.7 - TR1)) 
GO TO 205 

202 W = CMEGA(J) 
203 FBMU = 0.0 
204 F8A = 0.0 
205 C(K,J) = ( F80+(W*FB1)+FBMU+(ETA(J)*FBA)) * 82.057 * TC(J) / PC(J) 
201 CONTINUE 
301 DO 302 K=1,KEND 

B11(K) = C(K,1) 
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210. 

B22(K) = C(K,2) 
302 612(K) = C((73) 

RETURN 
END 
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SUBROUTINE RSTATE(KEND) 
211 

 
COMMON/GRP1/NSYSTM,NAME(300),TITLE(20),ID(2),NCASE 
COMMON/GRP3/X1(75),X2(75),Y1(75),Y2(75),P(75),T(75),TABS(75) 
COMMON/GRP4/V1(75),V2(75),RT(75) 
COMMON/GRP6/AP1,EP1,CP1,AP2,BP2,CP2,AV1,BV1,CV1,AV2,BV2ICV2 
COMMON/GRPB/B11(75),b22(75),612(75) 
COMMON/GRP9/F1CL(75),F2OL(75),PHI1(75),PHI2(75) 
COMMON/GRP11/G1INF,G2INFIT1INF,T2INF 
COMMON/GRP13/X,AFOS,ANEG,D,JFACT,CI 
DIMENSION P1(75),P2(75) 
REAL JFACT 

C 
C ALL REFERENCE DATA REQUIRED FOR FURTHER OPERATIONS ARE CALCULATED 

IN THIS SUBROUTINE. DATA REQUIRED BY 1HE HERRINGTON TEST FOR 
C THERMODYNAMIC CONSISTANCY IS ALSO DEVELOPED HERE. IF ISOTHERMAL 
C DATA (CONTROL PARAMETER NCASE EQUAL TO UNITY) ARE BEING DEVELOPED, 
C THE DO LOOP IS ITERATED ONLY ONCE (CONTROL PARAMETER KENO EQUAL 
C TO UNITY); ONLY THE FIRST ELEMENT OF EACH OF THE ARRAYS ARE FILLED 
C IN WITH DATA. SUBROUTINE TCONST MUST BE CALLED UPON TO COMPLETE 
C THE ARRAYS. 
C 

THIN = T(1) 
TMAX = T(1) 

100 DO 101 K=1,KEND 
X2(K) = 1.0 — X1 (K) 
Y2(K) = 1.0 — YI(K) 
V1(K) = AV1 + (BV1 * TABS(K)) + (CV1 * (TABS(K) ** 2)) 
V2(K) = AV2 + (8V2 * TABS(K)) + (CV2 * (TABS(K) ** 2)) 
P1(K) = 10.0 ** (API — (BPI. / (CP1 + T(K)))) 
P2(K) = 10.0 ** (AP2 — (BP2 / (CP2 + T(K)))) 
RT(K) = 82.057 * 760.0 * TABS(K) 
POYNT1 = EXPC—PI(K) * V1(K) / RT(K)) 
POYNT2 = EXP(—P2(K) * V2(K) / RT(K)) 
PORT1 = PI(K) / RT(K) 
PORT2 = P2(K) / RT(K) 
ARG1 = 0.25 + (PORT1 * 611(K)) 
ARG2 = 0.25 + (PORT2 * 622(K)) 
IF ((ARG1 .LT. 0.0) .OR. (ARG2 .LT. 0.0)) GO TO 301 
V1S = (0.5 + (ARG1 ** 0.5)) / PORT1 
V2S = (0.5 + (ARG2 ** 0.5)) / PORT2 
PHI1S = EXP(2.0 * B11(K) VIS) / (PCRT1 * VIS) 
PHI2S = EXP(2.0 * B22(K) / V2S) / (PORT2 * V2S) 
FlOL(K) = PHI1S * P1 (K) * POYNT1 
F2OL(K) = PHI2S * P2(K) * POYNT2 
IF (TAK) .LT. TMIN) THIN = T(K) 
IF (T(K) .GT. TMAX) TMAX = T(K) 

101 CONTINUE 
IF (KEND .EQ. 1) GO TO 103 • 
PB = P(1) 
TBP1 = (EP1 / (API — ALOG10(PB))) — CP1 
TBP2 = (BP2 / (AP2 — ALOG10(PB))) — CP2 
TlINF = TBP2 + 273.15 
T2INF = TBP1 + 273.15 
IF (TBP1 .GT. TBP2) GO TO 302 
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212. 
102 IF (TBP1 .LT. TMIN) TMIN = TBPI 

IF (TBP2 .GT. TMAX) TMAX = TBP2 
JFACT = 150.0 4 (TMAX - TMIN) / (TMIN + 273.15) 
RETURN 

103 T1INF = T(1) + 273.15 
T2INF = TlINF 
JFACT = 0.0 
RETURN 

301 WRITE (6,201) TITLE 
WRITE (6,203) 
CALL IDEAL(KEND,C,100) 

302 WRITE (6,201) TITLE 
WRITE (6,202) 
GO TO 102 

201 FORMAT (1H1,20A4) 
202 FORMAT (1H1,4X,1**DIAGNOSTIC**"/12X,IANTOINE EQUATION YIELDS 

1 'BOILING POINT OF COMPONENT I GREATER THAN THAT OF ', 
2 'COMPONENT 2'/12X,'NO CORRECTIVE ACTION HAS BEEN TAKEN') 

203 FORMAT (1H0,4X0**DIAGNOSTIC**'/12X,IERROR CONDITION OBSERVED IN', 
1 ' SUBROUTINE RSTATE'/12X,'DISCRIMINANT REQUIRED IN CALCU', 
2 'LATION OF PURE COMPONENT MOLAR VOLUME AT SATURATION I, 
3 'TEMPERATURE IS NEGATIVE'/12X,'CALCULATIONS DEFAULT TO ', 
4 'IDEAL GAS STATE TO CORRECT THIS CONDITION') 

END 
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SUBROUTINE TCONST 
213. 

COMMON/GRP2/MDINIT,MOENDINDATA 
COMMON/GRP3/X1(75),X2(75),Y1(75),Y2(75),P(75),T(75),TABS(75) 
COMMON/GRP4/VI(75),V2(75),RT(75) 
COMMON/GRP5/BI1(75),B22(75),B12(75) 
COMMON/GRP9/F1OL(75),F20075),PHI1(75),PHI2(75) 

C 
C WHEN ISOTHERMAL (CONTROL PARAMETER NCASE EQUAL TO UNITY) DATA ARE 

BEING DEVELOPED, THEN VARIABLES DEPENDENT ON TEMPERATURE ALONE 
C TAKE ON ONLY ONE VALUE THROUGH EACH OF THE DATA POINTS. THUS THE 

ARRAYS OF INTEREST CAN BE FILLED WITH VALUES EQUAL TO THAT OF THE 
C FIRST ELEMENT OF EACH ARRAY (AS FILLED IN BY SUBROUTINE RSTATE). 

DO 101 K=2,NDATA 
X2(K) = 1.0 - X1(K) 
Y2(K) = 1.0 - Y1(K) 
TABS(K) = TABS(1) 
B11(K) = B11(1) 
522(K) = 522(1) 
812(K) = B12(1) 
V1(K) = V1(1) 
V2(K) = V2(1) 
RT(K) = RT(I) 
F1OL(K) = F1OL(1) 
F2OL(K) = F2OL(1) 

101 CONTINUE 
RETURN 
END 
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SUBROUTINE ACTCO 214. 
COMMON/GRP2/MDINIT,MDEND,NDATA 
COMMON/GRP3/X1(75),X2(75),Y1(75),Y2(75),P(751,T(75),TABS(75) 
COMMON/GRP4/V1(75),V2(751,RT(75) 
COMMON/GRPP/B11(75),B22(75),B12(751 
COMMON/GRP9/FleL(75),F2OL(75),PHI1(75),PHI2(75) 
COMMON/GRP10/G1EXP(75),G2EXP(75),LNGIG2(75),W1/W2 
REAL LNG1G2 

C 
C THIS SUBROUTINE CALCULATES THE EXPERIMENTAL VALUES FOR THE 
C ACTIVITY COEFFICIENTS, REDUCED TO ZERO PRESSURE, FROM THE 
C EXPERIMENTAL VLE DATA. 
C 

W1 = 0.0 
W2 = 0.0 
DO 101 I=1,NDATA 
PORT = P(I) RT(I) 
BMIX = ((Y1(I) ** 2) * BUM) + (2.0 * Y1(I) * Y2(I) * B12(I)) + 

1 ((Y2(1) ** 2) * B22(I)) 
VMIX = (0.5 + ((0.25 + (PORT * BMIX)) ** 0.5)) / PORT 
ZMIX = PORT * VMIX 
PHI1(I)=EXPMY1(I) * 511(1)) + (Y2(I) * 612(I))) * 2./VMIX)/ZMIX 
PHI2(I)=EXP(((Y2(1) * B22(I)) + (Y1(I) * 612(1))) * 2./VMIX)/ZMIX 
FACT1 = P(I) * VI(I) / RT(I) 
FACT2 = FACT1 * V2(I) / V1(I) 
GIEXP(I) = (PHIl(I) * Y1(I) * P(I)) / (X1(I) * F1OL(1)*EXP(FACT1)) 
G2EXP(I) = (PHI2(I) * Y2(I) * P(I)) / (X2(I) * F2OL(I)*EXP(FACT2)) 
LNG1G2(I) = ALOG(GlEXP(I) / G2EXP(I)) 
W1 = WI + ((GIEXP(I) — 1.0) ** 2) 
W2 = W2 + ((G2EXP(I) — 1.0) ** 2) 

101 CONTINUE 
RETURN 
END 
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SUBROUTINE CVFIT 215. 

COMMON/GRP2/MDINITIMDENDINDATA 
COMMON/GRP3/X1(75),X2(75),Y1(75),Y2(75),P(75),T(75),TABS(75) 
COMMON/GRP10/G1EXP(75)7G2EXP(75),LNG1G2(75)041,W2 
COMMON/GRP11/G1INF/G2INF,TIINFiT2MF 
COMMON/GRP12/A1,01,C1vA2,C2,SD1,SD2tNEQ 
DIMENSION R1(50),R2(50) 
REAL LNG1G2 

C FIT NATURAL LOG OF RATIO OF EXPERIMENTAL ACTIVITY COEFFICIENTS 
C TO QUADRATIC (OR PARTIAL QUADRATIC) EQUATION. THE EQUATION IS 

EXTRAPOLATED TO OBTAIN THE INFINITE DILUTION ACTIVITY COEFFICIENTS 
FOR USE IN OTHER SUBROUTINES. 

= 0.0 
SD2 = 0.0 
SUM = 0.0 
SUMX = 0.0 
SUMX2 = 0.0 
SUMX3 = 0.0 
SUMX4 = 0.0 
SUM? = 0.0 
SUMYX = 0.0 
SUMYX2 = 0.0 
DO 101 K=1,NDATA 
SUM = SUM + 1.0 
SUMX = SUMX + Xl(K) 
SUMX2 = SUMX2 + (X1(K) ** 2) 
SUMX3 = SUMX3 + (X1(K) ** 3) 
SUMX4 = SUMX4 + (X1 (K) ** 4) 
SUMY = SUMY + LNG1G2(K) 
SUMYX = SUMYX + (LNG1G2(K) * Xl(K)) 
SUMYX2 = SUMYX2 + (LNG1G2(K) * (X1(K) ** 2)) 

101 CONTINUE 
D = (SUM * ((SUMX2 * SUMX4) (SUMX3 ** 2))) m- 

1 (SUMX * ((SUMX * SUMX4) (SUMX2 * SUMX3))) + 
2 (SUMX2 * ((SUMX * SUMX3) - (SUMX2 ** 2))) 
DA = (SUMY * ((SUMX2 * SUMX4) (SUMX3 ** 2))) m- 

1 (SUMX * ((SUMYX * SUMX4) (SUMYX2 * SUMX3))) + 
2 (SUMX2 * ((SUMYX * SUMX3) - (SUMYX2 * SUMX2))) 
DB = (SUM * ((SUMYX * SUMX4) (SUMYX2 * SUMX3))) 

1 (SUMY * ((SUMX * SUMX4) - (SUMX2 * SUMX3))) + 
2 (SUMX2 * ((SUMX * SUMYX2) (SUMYX * SUMX2))) 
DC = (SUM * ((SUMX2 * SUMYX2) - (SUMYX * SUMX3))) - 
I (SUMX * ((SUMX * SUMYX2) (SUMYX * SUMX2))) + 
2 (SUMY * ((SUMX * SUMX3) (SUMX2 ** 2))) 
Al = DA / D 
Bl = DB / D 

• Cl = DC / D 
D = (SUM * SUMX3) - (SUMX2 * SUMX) 
DA = (SUM? * SUMX3) - (SUMX2 * SUMYX) 
DC = (SUM * SUMYX) (SUMY * SUMX) 
A2 = DA / D 
C2 = DC / D 
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SUMR1 = 0.0 
216. 

SUMR2 = 0.0 
DO 102 K=I,NDATA 
R1(K) = LNG1G2(K) - (Al + (31 * X1(K)) + (C1 * (X1(K) ** 2))) 
R2(K) = LNG1G2(K) - (A2 + (C2 * (XI(K) ** 2))) 
SUMR1 = SUMR1 + (R1(K) ** 2) 
SUMR2 = SUMR2 + (R2(K) ** 2) 

102 CONTINUE 
IF (SUMR1 .LT. SUMR2) GO TO 103 
NEQ = 2 
GIINF = EXP(A2) 
G2INF = EXP(- A2 - C2) 
GO TO 104 

103 NEQ = 1 
GlINE = EXP(A1) 
G2INF = EXP(- Al - 51 - Cl) 

104 IF (NDATA .LE. 2) RETURN 
IF (NDATA .LE. 3) GO TO 105 
DF = NDATA - 3 
SD1 = (SUMR1 / DE) ** 0.5 

105 DE = NDATA - 2 
SD2 = (SUMR2 / DF) ** 0.5 
RETURN 
END 
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SUBROUTINE TEST 
COMMON/GRP//NSYSTMINAME(300)iTITLE(20),ID(2),NCASE 
COMMCN/GRP12/Allb1,C1,A2,C2,S01,502,NEQ 
COMMON/GRP13/X,APOS,ANEG,DIJFACTICI 
REAL JFACT 

C 
C CHECK THE THERMODYNAMIC CONSISTANCY OF THE BINARY DATA. THE 

HERRINGTON J—FACTOR IS USED FOR ISOBARIC DATA. THE AREAS ARE 
C DETERMINED BY INTEGRATING THE EQUATION FOR LN(GI/G2) DEVELOPED 
C IN SUBROUTINE CV FIT. 
C 

IF (NEQ .EQ. 1) GO TO 101 
ARG = — A2 / C2 
IF (ARG .LT. 0.0) GO TO 201 
X = ARG ** 0.5 
APOS = (A2 * X) + (C2 * (X ** 3) / 3.0) 
ANEG = A2 + (C2 / 3.0) — APOS 
GO TO 105 

101 DISCRM = (B1 ** 2) — (4.0 * Al * C1) 
IF (DISCRM .LT. 0.0) GO TO 202 
X1 = ( B1 + (DISCRM ** 0.5)) / (2.0 * C1) 
X2 = ( B1 (DISCRM ** 0.5)) / (2.0 * C1) 
IF ((XI .GT. 0.0) .AND. (X1 .LT. 1.0)) GO TO 102 
IF ((X2 .GT. 0.0) .AND. (X2 .LT. 1.0)) GO TO 103 
GO TO 203 

102 IF ((X2 .GT. 0.0) .AND. (X2 .LT. 1.0)) GO TO 204 
X = X1 
GO TO 104 

103 X = X2 
104 APES = (Al * X) + (B1 * (X ** 2) / 2.0) + (Cl * (X ** 3) / 3.0) 

ANEG = AI + (B1 / 2.0) + (C1 / 3.0) —.APOS 
105 D = (APOS + ANG) / (APOS ANEG) 

CI = (ABS(D) * 100.0) — JFACT 
RETURN 

201 WRITE (6,300) TITLE 
WRITE (6,301) A2,C2 
WRITE (6,302) ARG 
GO TO 999 

202 WRITE (6,300) TITLE 
WRITE (6,303) AI,B1,Cl 
WRITE (6,302) DISCRM 
GO TO 999 

203 WRITE (6,300) TITLE 
WRITE (6,303) AltBI,C1 
WRITE (6,304) X1,X2 
WRITE (6,305) 
GO TO 999 

204 WRITE (6,300) TITLE 
WRITE (6,303) A1,61,C1 
WRITE (6,304) Xl,X2 
WRITE (6,306) 

999 WRITE (6,307) 
APOS = 0.0 
ANEG = 0.0 
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X = 0.0 218. 
= 0.0 

JFACT = 0.0 
CI = 0.0 
RETURN 

300 FORMAT (1H1,20A4/) 
301 FORMAT (IN0,4X, ,**DIAGNOSTIC***/12X, 6 PARTIAL QUADRATIC EQUATION ', 

1 'ACCEPTED AS BEST FIT OF DATA'/12X,'COEFFICIENTS ARE: ', 
2 'A2 = ',E11.5, 'AND C2 = e,E11.5) 

302 FORMAT (12X,'SQUARE ROOT OF NEGATIVE ARGUEMENT REQUIRED TO ', 
1 'OBTAIN X—INTERCEPT*/12WVALUE OF REQUIRED ARGUEMENT ', 
2 'IS ',E11.5) 

303 FORMAT (1H0,4X :**4,DIAGNOSTIC**$112X,eFULL QUADRATIC EQUATION 1, 
1 'ACCEPTED AS BEST FIT OF DATA 6/12WCOEFFICIENTS ARE: ', 
2 'AI = e,E11.5,3X0o1 = ',E11.5,3X,'CI = ',E11.5) 

304 FORMAT (12X,'EQUATION SOLVED FOR X —INTERCEPT1/12X0ROOTS ARE: ', 
1 'X = ',E11.5, AND X = ',E11.5) 

305 FORMAT (12XliNLITHER ROOT IS WITHIN THE RANGE 0 TO 19 ) 
306 FORMAT (12WBOTH ROOTS ARE WITHIN THE RANGE 0 TO 1') 
307 FORMAT (12X0EXECUTICN OF SUBROUTINE TEST IS TERMINATED'/12X, 

1 'EXECUTION OF DATA SET CONIINUES') 
END 
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219,. 
SUBROUTINE MOLVOL 
COMMON/GRP6/AP1,BPIT CP1,AP2,BP2,CP2,AV1,BV1,CV1,AV2,81/2,CV2 
COMMON/GRP7/T1(2),V1(2),T2(2),V2(2),T3(2),V3(2) 
DIMENSION X(2),Y(2),Z(2) 

C 
C FIT PURE COMPONENT LIQUID MOLAR VOULME DATA TO AN EQUATION OF THE 
C FORM V = AV + (BV * T) + (CV * T * T). THE EQUATION CAN BE 
C MADE ZEROTH, FIRST, OR SECOND ORDER IN ABSOLUTE TEMPERATURE AS 
C DETERMINED BY THE DATA AVAILABLE IN SUBROUTINE VLELIB. 
C 

DO 100 L=1,2 
T12 = T1(L) ** 2 
T22 = T2(L) ** 2 
132 = T3(L) ** 2 
T2T1 = T2(L) T1(L) 
T3T1 = T3(L) - TI(L) 
V2V1 = V2(L) V1(L) 
V3V1 = V3(L) - V1(L) 
IF (V2(L) .EQ. 0.0) GO TO 98 
IF (V3(L) .EQ. 0.0) GO TO 96 
2(L)=((T3T1*V2V1)-(T2T1*V3V1))/(((T22-T12)*T3T1)-((T32-T12)*T2T1)) 
GO TO 97 

96 2(L) = 0.0 
97 Y(L) = (V2V1 (Z(L) * (122 - T12))) / T2T1 

GO TO 99 
98 Z(L) = 0.0 

Y(L) = 0.0 
99 X(L) = (Y(L) * T1(L)) (Z(L) * T12) 
100 CONTINUE 

AVI = X(1) 
BV1 = Y(I) 
CV1 = 2(1) 
AV2 = X(2) 
6V2 = Y(2) 
CV2 = 2(2) 
RETURN 
END 
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SUBROUTINE YPCALC(I,*) 
220. 

COMMON/GRP3/X1(75),X2(75),Y1(75),Y2(75),P(75),T(75),TABS(75) 
COMMON/GRP4/V1(75)1V2(75),RT(75) 
COMMON/GRP9/F1OL(75),F2OL(75),PHI1(75),PHI2(75) 
COMMON/GRP20/GICALC(75),G2CALC(75),GAMMA1(10,75),GAMMA2(10,75) 
COMMON/GRP22/CALCY1,CALCY2,CALCP 
COMMON/GRP23/FUGC01,FUGCO2,Y1OLD,Y2OLD,POLD 

C 
C THIS SUBROUTINE PERFORMS BUBBLE POINT CALCULATIONS USING THE 
C CURRENT SET OF WILSON PARAMETERS. IT IS CALLED BY SUBROUTINE FN 
C FOR USE WITH OBJECTIVE FUNCTION MODELS 5, 6 AND B. CONVERGENCE IS 

OBTAINED WHEN THE DIFFERENCE BETWEEN SUCCESSIVE CALCULATIONS OF 
C TOTAL PRESSURE DIFFER BY LESS THAN 0.001% OF THE PREVIOUSLY 
C CALCULATED VALUE AND, SIMULTANEOUSLY, THE SUM OF THE CALCULATED 

VAPOR PHASE MOLE FRACTIONS DIFFERS FROM UNITY BY LESS THAN 0.001%. 
C 

NHUNT = 3 
POLO = 760.0 
FUGC01 = 1.0 
FUGCO2 = 1.0 
F1LOLD = G1CALC(I) * X1(I) * FIOL(I) 
F2LOLD = G2CALC(I) * X2(I) * F2OL(I) 

101 FACT1 = POLO * V1(1) / RT(I) 
FACT2 = FACT1 * V2(I) / V1(I) 
F1LNEW = F1LOLD * EXP(FACT1) 
F2LNEW = F2LOLD * EXP(FACT2) 

102 Y1OLD = FUNEW / (FUGCO1 * POLO) 
Y2OLD = F2LNEW / (FUGCO2 * POLD) 
PNEW = (F1LNEW FUGC01) + ( F2LNEW / FUGCO2) 
IF (ABS((PNEW - POLO) / POLO) .LE. 0.00001) GO IC 103 
POLO = PNEW 
CALL PHIMIX(I,NHUNT,C105) 
GO TO 101 

103 SUMP = Y1OLD + Y2OLD 
IF (ABS(SUMY - 1.0) .LE. 0.00001) GO TO 104 
POLD = PNEW 
CALL PHIMIX(I,NHUNT,C105) 
GO TO 102 

104 CALCY1 = Y1OLD 
CALCY2 = Y2OLD 
CALCP = PNEW 
RETURN 

105 RETURN 1 
END 
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SUBROUTINE YCALC(I,*) 221 . 
COMMON/GRP3/X1(75),X2(75),Y1(75),Y2(75),P(75),T(75),TABS(75) 
COMMON/GRP4/V1(75),V2(75),RT(75) 
COMMON/GRP9/F10L(75),F2OL(75),PHI1(75),PHI2(75) 
COMMON/GRP20/GICALC(75),G2CALC(75),GAMMA1(10,75),GAMMA2(10,75) 
COMMON/GRP22/CALCYI,CALCY2,CALCP 
COMMON/GRP23/FUGC01,FUGCO2,Y10LD,Y2OLD,POLD 

C 
C 1HIS SUBROUTINE PERFORMS BUBBLE POINT CALCULATIONS USING THE 
C CURRENT SET OF WILSON PARAMETERS. IT IS CALLED BY SUBROUTINE FN 
C FOR USE WITH OBJECTIVE FUNCTION MODEL 7. THIS CALCULATION DIFFERS 

FROM THAT PERFORMED OY SUBROUTINE YPCALC IN THAT THE EXPERIMENTAL 
C TOTAL PRESSURE DATA IS AVAILABLE TO THE SUBROUTINE. CONVERGENCE 
C IS OBTAINED WHEN SUCCESSIVE CALCULATIONS OF THE VAPOR PHASE MOLE 
C FRACTION DIFFER EY LESS THAN 0.00001 SIMULTANEOUSLY FOR BOTH 
C COMPONENTS. NO ATTEMPT IS MADE TO GUARANTEE THAT THE SUM OF THE 
C MOLE FRACTIONS WILL BE UNITY. NORMALLY, IN FACT, THE SUM WILL NOT 
C BE UNITY WITHOUT A NORMALIZATION STEP. 
C 

NHUNT = 1 
NPASS = 1 
FUGCC1 = 1.0 
FUGCO2 = 1.0 
FACTI = * V1(I) RT(I) 
FACT2 = FACT1 * V2(I) VI(I) 
FIL = G1CALC(I) * X1tI) * F1OLCI) * EXP(FACT1) 
F2L = G2CALC(I) * X2(I) * F2OL(I) * EXP(FACT2) 

101 YlNEW = F1L / (FUGC01 * P(I)) 
Y2NEW = F2L / (FUGCO2 * P(I)) 
IF (NPASS .GT. 1) GO TO 103 

102 Y1OLD = Y1NEW 
Y2OLD = Y2NEW 
CALL PHIMIX(IINHUNT,&105) 
NPASS = NPASS + 1 
GO TO 101 

103 IF ((ABS(YINEW o  YlOLD) .LE. 0.00001) .AND. 
1 (ABS(Y2NEW Y2OLD) .LE. U.00001)) GO TO 104 
GO TO 102 

104 CALCY1 = Y1NEW 
CALCY2 = Y2NEW 
RETURN 

• 105 RETURN 1 
END 
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SUBROUTINE PCALC (I,*) 
222. 

COMMON/GRP3/X1(75),X2(75)1Y1(75),Y2(75),P(75)tT(75),TABS(75) 
COMMON/GRP4/V1(75),V2(75),RT(75) 
COMMON/GRP9/E1OL(75)1F2DL(75),PHI1(75),PHI2(75) 
COMMON/GRP20/G1CALC(75),G2CALC(75),GAMMA1(10,75),GAMMA2(1005) 
COMMON/GRP22/CALCY19CALCY2ICALCP 
COMMON/GRP2B/FUGC011FUGCO2,Y1OLDIY2OLD,POLD 

C THIS SUBROUTINE PERFORMS BUBBLE POINT CALCULATIONS USING THE 
CURRENT SET OF WILSON PARAMETERS. IT IS CALLED BY SUBROUTINE FN 
FOR USE WITH OBJECTIVE FUNCTION MODEL 9. THIS CALCULATION DIFFERS 

C FROM THAT PERFORMED BY SUBROUTINE YPCALC IN THAT THE EXPERIMENTAL 
VAPOR PHASE COMPOSTION DATA IS AVAILABLE TO THE SUBROUTINE. 
CONVERGENCE IS OBTAINED WHEN SUCCESSIVE CALCULATIONS OF THE TOTAL 
PRESSURE DIFFERS BY LESS THAN 0.001% OF THE PREVIOULSY CALCULATED 
VALUE. 

C 
NHUNT = 2 
POLO = 760.0 
F1L = GlCALC(I) * X1(I) * FIOL(I) 
F2L = G2CALC(I) * X2(I) * F2OL(I) 

101 CALL PHIMIX(I,NHUNT,&103) 
FACT1 = POLO * V1(1) / RT(I) 
FACT2 = FACT1 * V2(I) FV1(I) 
PNEW = (F1L * FXP(FACT1) / FUGCO1) + (F2L * EXP(FACT2) / FUGCO2) 
IF (ABS((PNEW POLO) / POLO) .LE. 0.00001) GO TO 102 
POLO = PNEW 
GO TO 101 

102 CALCP = PNEW 
RETURN 

103 RETURN 1 
END 

• 
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SUbROUTINE PHIMIX(I,NHUNT:*) 223. 

COMMCN/GRP3/X1(75),X2(751,Y1(75),Y2(75),P(751,T(75),TABS(75) 
COMMON/GRP4/V1(75),V2(75),RT(75) 
COMMON/GRP8/B11(75),b22(75),B12(75) 
COMMON/GRP23/FUGC01,FUGCO21Y1OLD,Y2OLDIPOLD 

C 
CALCULATE FUGACITY COEFFICIENTS FOR EACH COMPONENT AT EACH DATA 
POINT FOR THE NUBBLE POINT CALCULATIONS. THE FORM OF THE CALCULA—
TION IS DETERMINED BY THE CALLING SUBROUTINE (AS INDICATED BY 

C CONTROL PARAMETER NHUNT). 
C 

GO TO (101,102,102), NHUNT 
101 PORT = P(I) / RT(I) 
103 BM1X = ((Y1OLD ** 2) * BUM) + (2.0 * Y1OLD * Y2OLD * B12(I)) + 

1 ((Y2OLD ** 2) * 822(I)) 
BMIX = BMIX / ((Y1OLD + Y2OLD) ** 2) 
DISCRM = 0.25 + (PORT * BMIX) 
IF (DISCRM .LE. 0.0) RETURN 1 
VMIX = (0.5 + (DISCRM ** 0.5)) / PORT 
ZMIX = PORT * VMIX 
FUGC01 = EXP(((Y1OLD * BUM) (Y2OLD * B12(I))) * 2./VMIX)/ZMIX 
FUGCO2 = EXP(((Y2OLD * 822(I)) + (Y1OLD * B12(I))) * 2./VMIX)/ZMIX 
RETURN 

102 PORT = POLD / RT(I) 
IF (NHUNT .E0. 3) GO TO 103 
BMIX = ((Y1(I) ** 2) * BUM) + (2.0 * Y1(I) * Y2(I) * 812(I)) + 

1 ((Y2(I) ** 2) * 822(I)) 
DISCRM = 0.25 + (PORT * BMIX) 
IF (DISCRM .LE. 0.0) RETURN 1 
VMIX = (0.5 + (DISCRM ** 0.5)) / PORT 
ZMIX = PORT * VMIX 
FUGCO1 = EXPMY1(I) * BUM) + (Y2(I) * B12(I))) ' 2./VMIX)/ZMIX 
FUGCO2 = EXP(((Y2(I) * B22(II) + (Y1(I) * 812(I))) * 2./VMIX)/ZMIX 
RETURN 
END 



APPENDIX II  

Multicomponent Data Reduction Programs  



1 RELEASE 2.0 iMAIN DATE = 75276 17/02/02 
225. 

COMMON/GRPI/NCASE9NDATA,NCCMP,NCOMP1,NCOMP2vNLIB,NBNRY 
COMMON/GRP2/TC(10,10),PC(10,10),VC(10,10),OMEGA(10),OMEGAH(10), 

1 DIPOIE(10,10)tETA(10,10) 
COMMON/GRP11/B7TA(10,2t45),LAMBDA(10,10) 
COMMON/GRP12/GRNOMN,SAVER(100,10),SAVEY(100,10),SAVERM(100,10), 

1 SAVEYM(100,10) 
COMMON/GRP13/MDINITI,MDENOtMD 
COMMON/GRP14/TITLE(20),ISYSTM,NSYSTM(100) 
REAL LAMBDA 

C 
C CLEAR ARRAYS SAVER AND SAVEY FOR SUBSEQUENT STORAGE OF MEAN 
C ABSOLUTE DEVIATIONS IN TOTAL PRESSURE ANC IN VAPOR PHASE 
C COMPOSITION FOR USE WITH SUMMARY PRINT-CUT. DO THE SAME FOR 
C SAVEPM AND SAVEYM IN WHICH WILL BE STORED THE RESPECTIVE 
C MAXIMUM DEVIATIONS. 
C 

DO 100 J=1,10 
DO 100 1=1,100 
SAVEP(I,J) = 0.0 
SAVEYIltJ) = 0.0 
SAVEPM(I,J) = 0.0 

100 SAVEYM(I,J) = 0.0 
C 
C SET MULTICCMPONENT SYSTEM COUNTER IISYSTM) TO ZERO BEFORE STARTING 
C CALCULATIONS. 
C 

ISYSTM = 0 
101 CALL INPUT(NPRINT•E108,C110) 

MO = MDINIT 
CALL VLFLIB 
IF (NLIB .EQ. 0) CALL PARLIB 
DO 102 I=1,NCOMP 

102 LAMBDA(I,I) = 0.0 
C 
C FOR ISOTHERMAL DATA (CONTROL PARAMETER NCASE = 0) SET KENO = 1 TO 
C REDUCE CALCULATION STEPS REQUIRED IN SUERCUTINES VIRIAL AND RSTATE 
C USE SUBROUTINE ?MIST TO FILL IN REMAINDER CF TEMPERATURE 
C DEPENDENT ARRAYS. 
C 

IF (NCASE .NE. 0) GO TO 103 
KENO = 1 
GO TO 104 

103 KENO = NDATA 
C 
C IF PURE COMPONENT CRITICAL PROPERTY DATA IS NOT AVAILABLE IN 
C SUBROUTINE VLELIB, VIRIAL COEFFICIENTS CANNOT BE CALCULATED WITH 
C O'CONNELL-PRAUSNITZ CORRELATION. THIS CONDITION IS DETECTED 
C BY DISCOVERING A ZERO VALUE FORTHE CRITICAL TEMPERATURE OF ONE OF 
C THE COMPONENTS. ALTERNATE ACTION ASSUMES IDEAL GAS BEHAVIOR. 
C • 

104 PO 105 I=1,NCOMP 
105 IF (TC(I,I) .EQ. 0.0) CALL IDEAL(KENDIC106) 

CALL VIRIAL(KEND) 
106 CALL RSTATE(KEND) 
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226. 

IF (NCASE .ZQ. 0) CALL TCCNST 
107 IF ((MD .LT. 1) .OR. (NLIB .NE. 0)) CALL INPUT1(&108,E110) 

CALL PAPAM 
108 CALL HALA 

CALL WILSON(KEND) 
CALL YPCALC 
CALL STAT 
CALL SAVE 
IF (NPRINT .EQ. 1) GO IC 109 
CALL OUTPUT(KEND,NPRINT) 

109 MD = MD 1 
IF (MD .LE. MOEN ►O) GO TO 107 
GO TO 101 

110 CALL OUT' 
STOP 
END 
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SUBROUTINE OUTPUT(KEND,NPRINT) 
COMMON/GRP1/NCASE,NDATA,NCOMP,NCOMP1,NCOMP2INLIB,NBNRY 
COMMON/GRP2/TC(10,10),PC(10,10),VC(10,10),CVEGA(10),OMEGAH(10), 

1 DIPOLE(10,10),ETA(10,10) 
COMMON/GRP3/AP(10),BP(10),CP(10),AV(10),8V(10),CV(10) 
COMMCN/GRP5/P(75),T(75),X(10,75),Y(10,75) 
COMMON/GRP6/TABS(75),R7(75),V(10,75),FICL(10,75),GAMMA(10,75) 
COMMON/GRP7/FUGC0(10,75),YCALC(10,75),PEALC(75),YTOTAL,NPASS(75) 
COMMONPIRP8/8(10,10,75) 
COMMON/GRP9/PRFS(75),YRFS(10,75),STDVP,MEANP,STDVY(75),MEANY(75), 

1 STDVYI(10),MEANYI(75) 
COMMON/GRP10/CI(15).KCIISATiCI(100,1016),NUMPCI(100) 
COMMON/GRP11/8E1A(10,2,45),LAMBDA(10,10) 
COMMON/GRP12/GRNOMN,SAVEP(100,10)ISAVEY(100,10),SAVEPM(100,10), 

1 SAVEYM(100110) 
COMMON/GRP13/MDINIT,MDENDOD 
COMMON/GRP14/TITLE(20),ISYSTM,NSYSTM(100) 
COMMON/GRP15/I0(10),IDENT(10,2),ID8NRY(45),IORDER(45) 
COMMON/GRP16/MDMIN,POMAX 
DIMFNSICN AVGP(10),AVGY(10),AVGPM(10),AVGYM(10) 
WRITE (6,301) TITLE 
WRITE (6,302) 
WRITE (6,303) (TC(I,I),PC(I,I),VC(I,I),CHEGA(I),OMEGAH(I), 

1 DIPOLE(I,I),ETA(I,I),IDENT(I,1),IDENT(I,2),ID(I),I=1, 
2 NCOMP) 
WRITE (6,304) 
WRITE (6,305) (AP(I),8P(I),CP(1),IDENT(I,11,IDENT(I,2)0=1,NCOMP) 
WRITE (6,306) 
WRITE (6,305) (AV(I),BV(I),CV(I),IDENT(I,1),IDENT(It2),I=1,NCOMP) 
WRITE (6,307) MD 
K = 0 
DO 106 I=1,NCOMP1 
JSTART = I 1 
DO 106 J=JSTART,NCOMP 
K = K 1 
WRITE (6,308) LAMBDA(I1J)ILAM8DA(JtI),IDENT(Ir1),IDENT(I,2), 

1 IDENT(J,1),IDENT(J,2)008NRY(K),IORDER(K) 
106 CONTINUE 

WRITE- (6,321) 
WRITE (6,322) (K,CI(K),K=1,KCI) 
IF (NPRINT .EC). 2) RETURN 
WRITE (6,309) 
DO 107 K=1,NDATA 
WRITE (6,310) K,T(K),X(1,K),P(K),PCALC(K)IY(11K),YCALC(1,K), 

1 FIOL(1,K),GAMMA(1,K),FUGC0(1,K),IDENT(1,1), 
2 Ir:-7NT(1,2),STDVY(K),NPASS(K) 
WRITE (6,311) (X(I,K),Y(I,K),YCALC(I,K)IFIOL(IIK),GAMMA(I,K), 

1 FUGCO(IIK),IDENT(I,1),IDENT(I,2),I=2INCOMP) 
WRITE (6,312) 

107 CONTINUE 
WRITE (6,312) 
WRITE (6,317) STOVP 
WRITE (6,318) (I,STOVYI(I),I=1,NCOMP) 
WRITE (6,312) 



1 RELEASE 2.0 OUTPUT DATE = 75276 17/02/02 
228. 

WRITE (61319) MFANP 
WRITE (6,318) (I,MEANYI(I),I=1,NCOMP) 
GO TO (423,433,443), NCOMP2 

423 WRITE (6,323) 
GO TO 501 

433 WRITE (6,333) 
GO TO 501 

443 WRITE (6,343) 
501 IF (NCOMP .GT. 5) GO TO 111 

DO 110 K=1,NDATt 
110 WRITE (6,324) K,PRFS(K),(YRES(IrK) ► I=1,NCOMP),MEANY(K) 

GO TO 113 
111 DO 112 K=1,NDATA 

WRITE (6,324) K,PRES(K),(YRES(IIK),/=1,5) 
112 WRIT (6,325) (YRES(I,K),I=6,NCOVP),MFANY(K) 
113 WRITE (6,326) MEANPI(MANYI(I),I=1,NCOMP) 

GO TO (427,437,447), NCOMP2 
427 WRITE (6,327) GRNDMN 

GO TO 502 
437 WRITE (6,337) GRNDMN 

GO TO 502 
447 WRITE (6,347) GRNDMN 
502 IF (1D .GT. MDINIT) RETURN 

WRITE (6,313) 
DO 108 K=1,KEND 
WRITE (6,314) Kt(LtL=1,NCOMP) 
DO 109 I=10NCOMP 

109 WRITE (6,315) It(8(I,J,K),J=1,I) 
WRITE (6,312) 

108 CONTINUE 
RETURN 
rNTRY OUT1 
DO 600 J=MDMINIMDMAX 
JSYSTM = 0 
AVGP(J) = 0.0 
AVGY(J) = 0.0 
AVGPM(J) = 0.0 
AVGYM(J) = 0.0 
DO 599 I=1,ISYSTM 
AVGP(J) = AVGP(J) + SAVFP(I,JI 
AVGY(J) = AVGY(J) + SAV7A(I,J) 
AVGPM(J) = AVGPM(J) + St,VEPM(I,J) 
AVGYM(J) = AVGYM(J) + SAVEYM(I,J) 
IF ((SAVENI,J).NE.0.0) .OR. (SAVEY(I,J).NE.0.0)) JSYSTM=JSYSTM+1 

599 CONTINUE 
IF (JSYSTM .E0. 0) GO TO 600 
AVGP(J) = AVGP(J) / JSYSTM 
AVGY(J) = AVGY(J) / JSYSTM 
AVGPM(J) = AVGPM(J) / JSYSTM 
AVGYM(J) = AVGYM(J) / JSYSTM 

600 CONTINUE 
WRITE (6,700) 
WRITF (6,701) (K,K=NOMIN,MDMAX) 
DO 601 1=11/SYSTM 
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601 WRITE (6,702) NSYSTM(I),(SAVEP(I,J),J=MDMIN,MDMAX) 
WRIT: (6,704) (AVGP(0),J=MDMIN,MDMAX) 
WRITE (6,700) 
WRITE (6,703) (K,K=MDMIN,MDMAX) 
00 602 I=1,ISYSTM 

602 WRITE (6,702) NSYSTM(I),(SAVEY(I,J),J=MCMIN,MDMAX) 
WRITE (6,704) (AVGY(J),J=NOMIN,MDMAX) 
WRITE (6,700) 
WRITE (6,707) (K,K=MDMIN,MDMAX) 
00 635 I=1,ISYSTM 

605 WRITE (6,702) NSYSTM(I),(SAVEPM(I,J),J=MDMIN,MDMAX) 
WRITE (6,704) (AVGPM(J),J=MDMIN,MDMAX) 
WRITE (6,700) 
WRITE (6,708) (K,K=MDMIN,MDMAX) 
DO 606 I=1,ISYSTM 

606 WRITE (6,702) NSYSTM(I),(SAVEYM(I,J),J=MOMIN,MDMAX) 
WRITE (6,704) (AVGYM(J),J=MDMINI,VDMAX) 
WRITE (6,700) 
WRITE (6,705) (K,K=MDMIN,MDMAX) 
DO 603 I=1,ISYSTM 
REND = NUMBCI(I) 
WRITE (6,702) NSYSTM(I),(SAVECI(I,J,1),J=MDMIN,MDMAX) 
IF (KENO .r.Q. 1) GO TO 603 
DO 604 K=2,KEND 

604 WRITE (6,706) (SAVECI(I,J,K),J=MDMIN,MDMAX) 
603 CONTINUE 

RETURN 
301 FORMAT (1H1,1X,20A4/) 
302 FORMAT (/3X,25HPUR COMPONENT PROPERTIES//8X,2HTC,6Xe2HPC 7X,2HVC, 

1 5Xt5HCMEGA,3X,6HCMEGAH,2X16HCIPOLEOX,3HETA,3X 
2 9HCOMPCNENT,2X,2HID/) 

303 FORMAT (5X1F7.2,2X,F6.2,2X,F7.2,3X,F5.3,4X,F5.3,3X,F6.312X,F5.2, 
1 2X,2A4,2X,I2) 

304 FORMAT (/3X,35HPURE COMPONENT PREDICTIVE EQUATIONS//8X, 
1 13HCOEFFICIENTS:,19X11HA,15X,1H8,15X/1HC,8X, 
2 9HCOMPONENT//13X,14HVAPOR PRESSURE) 

305 FORMAT (34X,E13.6,3X,E13.6,3X,E13.613X,2A4) 
306 FORMAT (/13X,12HMOLAR VOLUME) 
307 FORMAT (//3X,'BINARY INTERACTION PARAMETERS 6 /5X0MODEL NUMBER ', 

1 I2,40X,'BINARY ID NUMBERS',5X,'ORDER'/) 
308 FORMAT (8X,F8.2,4X,F8.2,4X,2A4,3H - 12A4,16X,13,14X,I1) 
309 FORMAT (1H1,2X,'MULTICOMPCNNT SCLUTION PROPERTIES'//T106, 

1 'COMPOSITION't4Xp'YPCALC 1/5XON0.1,5XpiTyt8X,IX',7X, 
2 sPEXP 4,5X,IPCALC',5X,'YEXP',4WYCALC',6X,'FIOL 1 ,5X, 
3 'GAMMA',6X,'PHI',3X,'COMPONENT',3X,'STO. OEV.',3X, 
4 'ITERATIONS'/) 

310 FORMAT (5X,12,3XtF6.213X,F6.4,3X,E7.2,3X,E7.2,3X,F6.4,3X,F6.4,3X, 
1 F7.2c3X,E7.4,3X,F6.4,3X1244,3X,F10.4,5X,12) 

311 FORMAT (19X,F6.4,23X,F6.4,3X,F6.4,3X,F7.2,3X,F7.4,3X,F6.413X,244) 
312 FORMAT ( ) 
313 FORMAT (1H1,2X,26HSECOND VIRIAL COEFFICIENTS/) 
314 FORMAT (5X,I2,3X,10(5X,12,5X)) 
315 FORMAT (8X,I2,10(1X,F10.3,1X)) 
317 FORMAT (//25X,'SUMMARY CF STATISTICAL INFORMATION.//30X9 
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1 'STD. DEV. CF PRESSURE CALCS.1 ,12X,E11.4/30XOSTO. DEV. ', 
2 'CF COMPOSITION CALCS.') 

318 FORMAT (49Xt10HCOPPCNENT ti2,9X,E11.4) 
319 FORMAT (30Xt33HMEAN ABS. DEV. OF PRESSURE CALCS.t7XtE11.4/ 

1 30X,36HMEAN ABS. CEV. OF COMPOSITION CALCS.) 
321 FORMAT (//3Xt21HHALA CCNSISTANCY TEST/I 
322 FORMAT (8X,3HOI(,I2,2H) t5X,F10.4) 
323 FORMAT (1H1,2X,23HRESIDUALS (EXP •-• CALC)//5XOHN0.,2Xt8HPRESSUREt 

1 7X,'VAPOR PHASE MOLE FRACTICN',T71,'MEAN ABS. RES.'/) 
333 FORMAT (1H1,2X,23HRESIDUALS (EXP - CALC)//5Xt3HNO.t2X,8HPRESSUREt 

1 7X,'VAPCR PHASE MCLE FRACTION',T86OMEAN ABS. RES.'/) 
343 FORMAT (1H1,2X,23HRESIDUALS (EXP CALC)//5Xt3HNO.t2X,8HPRESSUFEt 

1 7X,'VAPCP PHtFE POLE FRACTION',T1O1,'MEAN ABS. RES.'/) 
324 FORMAT (5X,I2,7(3X,012.5)) 
325 FCRMAT (22X,6(3X,E12.5)) 
326 FORMAT (//3X,'MFANI/3WABS. 1 16(3X,E12.5)) 
327 FORMAT (3X,'RES.',T71tE12.5) 
337 FORMAT (3X0RES.',T86,E12.5) 
347 FORMAT (3X,'RES.1 1.1101tE12.5) 
700 FORMAT (1H1,4X,'PERFORMANCE SUMMARY OF THE ERROR MINIMIZING 

1 'FUNCTIONS'///) 
701 FORMAT (20X,'MEAN ABSOLUTE DEVIATION IN PRESSURE'/5X,'SYSTEM NO.', 

1 5Xv:MODEL N0.1/20X,10(2X,I2,4X)/) 
702 FORMAT (8X,I3t9X,10(F6.2,2X)) 
703 FORMAT (20X,'GRAND MEAN ABSOLUTE DEVIATION IN VAPOR PHASE ', 

I 'COMPOSITION X 1000'/5X,'SYSTEM NO.ft5X0MODEL NO.'/20X, 
2 10(2X,I2,4X)/) 

704 FORMAT (/20X,10(F6.2,2X)) 
705 FORMAT (20X,'SUMMARY CF HALA CONSISTENCY PARAMETER VALUES' // 

1 5X,'SYSTEM NO.It5X,'MCDEL NO.'%20X,10(2XtI2,4X)/) 
706 FORMAT (20X,10(F6.2,2X)) 
707 FORMAT (20X,'MAXIMUM ABSOLUTE DEVIATION IN PFESSURE'/5X, 

1 'SYSTEM NO.',5X,'MODCL NO../20X,10(2XtI2,4X)/) 
708 FORMAT (20X,'MAXIMUM ABSOLUTE DEVIATION IN VAPOR PHASE ', 

1 'COMPOSITION X 10001 /5X,'SYSTEM NO.',5X,'MODEL NO.'/20X, 
2 10(2X,I2,4X)/) 
END 
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SUBROUTINE INPUT(NoRINT,*/*) 
COMMON/GRPI/NCANCATA,NCOMP,NCOMPI,NCOMP2,NLIBtNBNRY 
COMMCN/GRP5/P(75),T(75),X(10,75)0(10,75) 
COMMON/GRP11/BETA(10p2,45),LAMBDA(10,10) 
COMMON/GRP13/MDINIT,MDNDIMD 
COMMON/GRP14/TITLE(20),ISYSTM,NSYSTM(100) 
CCMMON/GRP15/10(10)IDENT(10,2),I0BNRY(45),IORDER1451 
COMMCN/GRP16/MCMIN,MDMAX 
REAL LAMBDA 

101 LS = 0 
R7AD {5,201,END=100) TITLE 
READ (5,202) IDSYST,MDINIT,MDEND,NCASE,NLIB,NPRINI 
NPRINT = 1 

C 
C IMMEDIATELY UPON ENCOUNTERING A NW DATA SET ►  INCREMENT SYSTEM 
C. COUNTER (ISYSTM) AND STORE SYSTEM IDENTIFICATION CODE(IOSYST) IN 
C ARRAY NSYSTM. 
C 

ISYSTM = ISYSTM f 1 
NSYSTM(ISYSTM) = IDSYST 

C 
C READ PURE COMPONENT IDENTIFICATION (BOTH ID NUMBER WITH WHICH TO 
C ENTER VLELIB AND ALPHAMERIC CHARACTERS FCR OUTPUT IDENTIFICATION). 
C ALSO COUNT THE NUMBER OF PURE COMPONENTS (STORED AS PARAMETER 
C NCOMP), ARBITRARILY RESTRICTED TO A MAXIMUM OF TEN. IF NCCMP 
C EXCEEDS THIS, REINITIALIZE COUNTER K TO UNITY AND READ ALL DATA 
C CARDS REMAINING. THIS PROTECTS THE ARRAY DIMiNSIGNS AND PRVENTS 
C ABORTING THE RUN. SET NCOMP = /0 TO READ THE REMAINING DATA. SET 
C COUNTER LS = 1 TO TERMINATE THE CURRENT DATA SET ONLY. 
C 

NCOMP = 0 
• K = 1 
102 READ (5,203) ID(K),ICENT(K11),IDENT(K,2) 

IF (ID(K) 0) GO TO 103 
NCOMP = NCCMP + 1 
K = K 1 
IF (K .GT. 10) K = 1 
GO TO 102 

103 IF (NCOMP .GT. 10) GC TO 199 
104 NCOMP1 = NCOMP 1 

NCOMP2 = NCOMP — 2 
C 

IF BINARY PARAMETER VALUES ARE AVAILABLE IN PARLIB (AS INDICATED 
C BY CONTROL PARAMETER NUB), READ THE CONSTITUENT BINARY SYSTEM ID 
C NUMBERS WITH WHICH TO r1NTER PARLIB. 
C 

IF (NLIB .NE. 0) GO TO 105 
NBNRY = NCOMP * NCOMP1 / 2 
READ (5,202) (IDBNRY(I),I=1,NBNRY) 
READ (5,202) (IGROER(I),I=1,NBNRY) 

C 
C READ VLE DATA AND COUNT NUMBER OF DATA POINTS (STORED AS PARAMETER 
C NOATA), ARBITRARILY RESTRICTED TO A MAXIMUM OF 75. IF NDATA 
C EXCEEDS THIS MAXIMUM, MAINTAIN COUNTER K AT THIS MAXIMUM VALUE TO 

• 
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C PROTECT ARRAY DIMENSIONS. THIS PROCEDURE ALLOWS CONTINUATION OF 
C CALCULATIONS FOR THE CURRENT SYSTEM. A WARNING IS PRINTED. 
C 

105 NDATA = 0 
K = 1 

106 READ (5,204) P(K),T(K) 
IF (P(K) 4E0. 0.0) GO TO 107 
READ (5,205) (X(I,K),I=1,NCOMP) 
PFAD (5,205) (Y(I,K),T=1,NCOMP) 
NDATA = NDATA + 1 
K = K + 1 
IF (K .GT. 75) K = 75 
GO TO 106 

107 IF (NDATA .GT. 75) GO TO 198 
108 IF (LS .EQ. 1) GO TO 197 

C 
C SET PAPAMETERS MDMIN AND MDMAX TO CONTROL SUMMARY PRINT-OUT FROM 
C SUBROUTINE OUTPUT (ENTRY OUT1). 
C 

IF (ISYSTM .EQ. 1) GO TO 109 
IF (MDINIT .LT. MDMIN) mOVIN = MDINIT 
IF (MDMIN .LE. 0) MOMIN = 1 
IF (MDEND .GT. MDMAX) MDMAX = MOEND 
RETURN 

109 MDMIN = MDINIT 
IF (MDMIN .LE. 0) MDMIN = 1 
MPMAX = MDEND 
RETURN 
ENTRY INPUT1(*,*) 

C 
C READ BINARY PARAMETER VALUES FROM CARDS IF THEY ARE NOT AVAILABLE 
C IN SUBROUTINE PARLIB. 
C 

00 110 I=1,NCOMP1 
JSTART = I + 1 
DO 110 J=JSTART,NCOMP 

110 READ (5,204) LAMBDA(I,J),LAMBDA(J,I) 
RETURN 1 

100 RETURN 2 
199 WRITE (6,301) TITLE 

WRITE (6,302) NCOMP 
IEND = NCOMP - 1 
JFND = NCOMP 
NCOMP = 10 
LS = 1 
GO TO 104 

198 WRITE (6,301) TITLE 
WRITE (6,303) NDATA 
NDATA = 75 
GO TO 108 

197 DO 196 MD=MDINIT,MOEND 
IF ((MD .GT. 0) .AND. (NLIB .E4. 0)) GO TO 195 
00 196 I=1,IEND 
JSTART = I + 1 
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CO 196 J=JSTART,JEND 
196 READ (5,204) LAMBOA(I,J),LAMBDA(J,I) 
195 ISYSTM = ISYSTM - 1 

GO TO 101 
201 FORMAT (2044) 
202 FORMAT (1615) 
203 FORMAT (15,5X,2A4) 
204 FORMAT (2F10.5) 
205 FORM!T (8F10.5) 
301 FORMAT (1H1,IX,20A4/) 
302 FORMAT (1H ,11X,1**DIAGNOSTIO**1/12X,'NCOMP EXCEEDS MAXIMUM 

1 'LIMIT'/12X,'NCOMP COUNTED AS '02,8 COMPONENTS'/12X, 
2 'EXECUTION OF DATA SET TCRMINATFD') 

303 FORMAT (1H ,11Xp'**DIAGNCSTIC**1/12X,'NCATA EXCEEDS MAXIMUM ', 
1 'LIMIT 1 /12X,'NDATA COUNTED AS ',I3,' DATA POINTS'/12X, 
2 'NDATA SET EQUAL TO 751/12Xs'EXEOUTION OF DATA SET', 
3 'CONTINUES') 
END 
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SUBROUTINE SAVE 
COMMON/GRPI/NCASE,NDATA,NCOMP,NCOMPI,NCOMP2INLIB/NBNRY 
COMMON/GRP9/PRES(75),YRES(10/75),STDVPIMEANP,STEWY(75),MEANY(75), 

1 STOVYI(10)/MEANYI(75) 
COMMON/GPP10/CI(15),KCI,SAVECT(100,10,6),NUMBCI(100) 
COMMON/GRP12/GRNOMN,SAVEP(100,10),SAVEY(100,10),SAVEPM(100,10), 

SAVYM(100,10) 
COMMON/GRP13/MDINIT,MDEND,MD 
COMMON/GRP14/TITLE(20),ISYSTM,NSYSTM(100) 
REAL MEANP,MEANYI 

C 
C SAVE THE ABSOLUTE MEAN DEVIATION TN TOTAL PRESSURE AND IN VAPOR 
C PHASE COMPOSITION IN ARRAYS SAVER AND SAVEY, RESPECTIVELY. TO 
C PROTECT THE ARRAY DIMENSIONS FROM AND INDEX VALUE LESS THAN UNITY, 

DO NOT STORE RESULTS FOR MD LESS THAN UNITY. 
C 

SUM = 0.0 
DO 101 I=1,NCOMP 

101 SUM = SUM + MEANYI(I) 
GRNDMN = SUM / NCOMP 
IF (MD .LT. 1) RETURN 
SAVEP(ISYSTM,MD) = MEANP 
SAVEY(ISYSTMOD) = GRNDMN * 1000.0 
CO 102 K=1,KCI 

102 SAVECI(ISYSTM,MD,K) = CI(K) 
NUMBCI(ISYSTM) = KOI- 
SAVEPMISYSTM,M0) = ABS(PRES(1)) 
SAVEYM(ISYSTM,MD) = ABS(YRES(1,1)) 
00 103 J=1,NDATA 
IF (ABS(PRES(J)) .GT. SAVEPM(ISYSTMOD)) 

1 SAVEPM(ISYSTM,M0) = ABS(PRES(J)) 
DO 103 I=1,NCOMP 
IF (ABS(YRES(I,•J)) .GT. SAVEYM(ISYSTM,MD)) 

1 SAVEYM(ISYSIM,MD) = ABS(YRES(I/J)) 
103 CONTINUE 

SAVEYM(1SYSTM,MD) = SAVEYM(ISYSTM/ MD) * 1000. 
RETURN 
END 
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SUBROUTINE PARAM 
COMMON/GRPI/NCASE,NDATA,NCOMP,NCOMPI,NCOMP2,NLIB,NBNRY. 
COMMON/GRR11/BETA(10,2,45),LAMBDA(10,10) 
COMMON/GRP13/PDINIT,MDEND,MD 
COMMON/GRP15/ID(10),IDENT(10,2),IDBNRY(45),IORDER(45) 
REAL LAMBDA 

C 
C BINARY PARAMETER VALUES OBTAINED FROM SUBROUTINE PARLIB AND STa 
C IN ARRAY BETA ARE STORED IN WORKING ARRAY LAMBDA. THE ORDER OF 
C STORAGE IS CONTROLLFD BY ENTRIES IN ARRAY !ORDER IN A MANNER 
C APPROPRIATE TO THE ORDERING OF COMPONENTS IN THE MULTICOMPONENT 
C VLE DATA (READ FROM LEFT-TO-RIGHT TO DETERMINE TIE BINARY SYSTEi 
C 1-2,1-3,1-4,...,1-NCOMP,2-3,2-4,...,2-NCOMP,...NOOMP1-NCOMP) 
C 

L = 0 
DO 102 I=1,NCOMP1 
JSTART = I 4- 1 
DO 102 J=JSTART,NCOMP 
L = L 1 
IF (IORDER(L) .F0. 1) GC TC 101 
LAMBDA(T,J) = BETA(MD,1,L) 
LAMM:A(.30) = 8ETA(M0,21L) 
GO TO 102 

101 LAMB0A(I,J) = BETA(MD,2,L) 
LAMBDA(J,I) = BETA(M0,1,L) 

102 CONTINUE 
RETURN 
END 
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SUBROUTINE VLELIB 
COMMCN/GRP1/NCASErNDATA4NCO1PINCOMPI,NCOMP2,NLIB.NBNRY 
COMMON/GRP2/1.0(10.10),PC(10,10),VC(10,10),OMEGA(10),OMEGAH(10). 

1 DIPOLE(10,10),ETA(10,10) 
COMMON/GRP3/AP(10).BP(10),CP(10),AV(10),BV(10),CV(10) 
COMMON/GRP4/T1(10),V1(10)',T2(10),V2(10).T3(10),V3(10) 
COMMON/GRP15/ID(10),ICENT(10,2),IDBNRY(45),I0FDER(45) 
DIMENSION Al(60)tA2(60),A3(60),A4(60),A5(60),M(60),A7(60),A8(60), 

1 A9(60),A10(60),A11(60),Al2(60),A13160),A14(60),A15(60), 
2 A16(60) 

C 
C ALL PURE COMPONENT DATA REQUIRED FOR SUBSEQUENT CALCULATIONS ARE 
C STORED IN THIS LIBRARY SUBROUTINE. 
C 

DATA 41/594.8,508.7,547.9,699.20562.0,556.4,0.0s 536.6,553.2, 
1 585.2,516.0,523.3,503.9,467.0,656.0,540.2,542.2,507.9, 
2 555.31544.1,484.3,503.5,513.2,506.90.0, 572.3,532.8, 
3 533.2,575.1,497.9,504.4,692.2,594.0,647.4,500.3,616.3, 
4 540.7,504.0,632.1,0.0, 568.8,594.5,562.9,617.7,617.2, 
5 500.1, 0.0,545.2,525.2,520.3,559.2,579.2,541.2,647.2, 
6 744.0,632.4,4*0.0/ 
DATA 42/57.1,46.6,47.7,52.4,48.6,45.00.00,54.0,40.0,50.7163.0, 

1 37.8,55.3,36.2,38.4,27.0,28.0,29.9,19.8,25.4,38.0,47.0, 
2 78.5,46.3,0.00,34.3,37.4,39.5,36.1,29.9,30.8,60.5,40.0, 
3 218.3,31.0,34.6,51.0,32.1,38.1,0.00,24.5,27.5,43.6,20.7, 
4 37.0,28.4,0.00,56.5,41.4,27.4,41.8,64.5,51.2,44.2154.8, 
5 44.6,4*0.0/ 
DATA A3/171.3,213.5,173.1,296.8,260.1,279.6,0.0, 276.0,311.2, 

1 244.7,161.3,286.0,214.9,284.0,375.2,431.9,404.5,372.4, 
2 596.4,468.9,272.4,218.5,118.0,228.0,0.0, 372.4,319.0, 
3 288.4,338.5,367.3,367.0,229.5,331.1,55.2,358.0,369.4, 
4 220.0,350.7,347.6,0.0, 493.1,390.9,223.3,620.0,366.0, 
5 382.010.01 203.1,265.7,420.0,285.2,191.4,223.9,264.81  
6 311.0,307.8,4*0.0/ 
DATA A4/0.444,0.309,0.321,0.383,0.211,0.193,0.0, 0.214,0.210s 

1 0.288,0.637,0.373,0.0, 0.283,0.292,0.349,0.347,0.298I 
2 0.398,0.303,0.175,0.663,0.557,0.326,0.0, 0.235,0.231, 
3 0.337,0.400,0.278,0.276,0.449,0.241,0.344,0.247,0.324, 
4 0.612,0.285,0.446,0.0, 0.394,0.243,0.667,0.490,0.301, 
5 0.350,0.0, 0.568,0.0, 0.306,0.205,0.235,0.211,0.0, 
6 0.148,0.252,4*0.0/ 
DATA A5/0.18710.187,0.152,0.211,2*0.0,0.0, 0.187,2*0.0,0.152, 
1 0.278,0.152,0.252,0.270,6*0.0r0.187,0.105,0.215,0.000, 
2 2*0.0,0.215,0.302,2*0.0,0.241,0.00.010,2*0.00.201,0.0, 
3 0.275,3*0.0,0.252,2*0.0,0.306,0.279,0.187,0.278,2*0.0, 
4 0.19310.192,0.227,0.338,0.241,4*0.0/ 
DATA A6/1.75,2.88,3.94,1.53,2*0.0,1.63,1.02,2*0.0,1.69,1.78,2.03, 
1 1.16, 2.00,6*0.0,1.60,1.66,1.72,0.0, 2*0.0,2.70,1.65,2*0.0, 
2 1.45,0.0,1.85,2*0.0,1.68,2*0.0,3.83,2*0.0,1.5,0.0,0.0, 
3 2*0.0,1.60,1.35,0.0,0.0, 1.35,2*0.0,2.1,1.7,4*0.0/ 
DATA A7/7*0.0,0.28,2*0.0,1.10,0.50,0.0,0.28,8*0.011.210.62,4*0.0, 

1 0.50,7*0.0,0.57,5*0.0,0.45,17*0.0/ 
DATA A8/7.18807, 7.02000,7.07354,7.24179,6.90565,6.9339,7.8844, 

1 6.90328,6.86498,7.43155,8.04494,7.09808,6.91995,7.75666, 
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2 8.7299,6.9024,6.93364,6.87776,6.8353,6.81189,6.90334,6.6604, 
3 7.87863,6.98944,8.329819,6.82689,6.86283,6.97421,6.8256, 
4 6.8391,6.84887,7.57893,6.95334,7.96681,6.80983,6.99052, 
5 7.99733,6.86572,6.98716,7.851016,6.92377,6.87041,7.36366, 
6 6.95367,6.95719,7.904664,9.687948,9.143231,8.242088, 
7 6.82621,6.88617,6.95222,6.99515,6.99608,7.8876,7.717535, 
8 6.99397,3*0.0/ 
DATA A9/1416.7,1161.0,1279.2,1675.3,1211.033,1242.43,1742.96, 

1 1163.03,1203.526,1554.679,1554.3,1238.71,1090.81, 
2 1517.74,2537.79,1268.115,1290.2,1171.53,1324.049,1257.84, 
3 1080.996,813.055,1473.11,1111.04,2161.3,1272.864, 
4 1186.059,1209.6,1256.71 1135.41,1152.368,1817.0,1343.9437 
5 1668.21,1127.187,1453.43,1569.7,1152.971,1502.3,1735.2, 
6 1355.126,1384.036,1305.198,1501.268,1424.255,1699.34, 
7 2730.79,2311.23,1850.78,1192.041,1229.973,1247.8,1202.29, 
8 1437.84,1890.38,1981.21,1462.639,3*0.0/ 
DATA A10/211.0,224.0,224.0,200.0,220.79,230.,213.33,227.4,222.863, 

1 240.337,222.65,217.0,231.71,2*273.15,216.9,220.0,224.366, 
2 210.737,220.735,234.668,132.93,230.,213.51,273.15,221.63, 
3 226.042,216.0,202.4,226.572,227.129,205.0,219.377,228.0, 
4 228.9,215.307,209.5,226.0,209.0,273.15,209.517,215.128, 
5 173.427,194.48,213.206,4*273.15,221.634,224.104,223.0, 
6 226.254,199.83,180.46,273.15,211.6,3*0.0/ 
DATA A11/293. 15,228.15,3*273.15,127.61,293.15,209.85,288.15, 
1 293.15,6*273.15,293.15,273.15,293.15,5*273.15,298.15, 
2 303.15,2*273.15,293.15,2*273.15,323.15,303.15,277.13, 
3 273.15,2*293.15,273.15,2*293.15,273.15,293.15,273.15t 
4 253.15,273.15,2*293.15,2*273.15,298.15,288.15,293.15, 
5 3*273.15,293.15,288.15,3*0.0/ 
DATA Al2/57.232,67.38,51.092,89.634,86.783,50.979,96.8,72.661, 

1 107.47,85.24,57.141,95.318,73.141,100.679,81.348,143.045, 
2 140.02,127.301,181.35,161.373,97.023,75.019,39.556, 
3 77.221,79.4,129.116,109.67,87.336,124.935,128.385, 
4 126.411,89.68,107.415,18.06,126.8,123.73,74.785,121.97, 
5 106.22,65.83,158.97,142.48,89.873,192.18,119.82,140.77, 
6 108.96,66.76,88.49,149.82,107.47,78.97,79.06,72.01,122.2, 
7 101.73,96.87,3*0.0/ 
DATA A13/373.15,273.15,288.15,373.15,323.15,158.16,353.15,273.15, 

1 306.3,333.15/323.15,2*373.15,303.15,298.15,323.15,298.15, 
2 323.15,298.15,323.15,4*373.15,333.15,333.85,303.15, 
3 333.15,329.15,288.15,293.15,373.15,353.15,323.15,303.15, 
4 393.15,343.15,373.15,353.15,298.15,333.15,353.15,343.15, 
5 333.15,353.15,0.0, 0.0, 2*373.15,323.15,306.3,298.15, 
6 3*373.15,303.15,298.15,3*0.0/ 
DATA A14/62.55,71.483,52.13,97.785,92.263,56.454,104.1,78.218, 
1 109.841,89.3,60.356,110.522,86.492,105.599,83.229, 
2 152.303,140.884,136.388,182.38,171.27,116.031,85.234, 
3 44.874,90.111,82.3,133.833,113.81,94.5,129.506,130.96, 
4 129.78,93.79,113.717,18.278,132.06,138.23,78.962,143.37, 
5 112.6,66.29,170.63,152.1,97.8,208.99,130.74,0.0, 0.0, 
6 74.94,102.26,154.06,109.841,79.43,90.13,81.03,135.0, 
7 102.73,97.87,3*0.0/ 
DATA A15/473.15,323.15,303.15,473.15,373.15,188.72,413.15,303.15, 

1 352.35,2*373.15,2*473.15,333.15,323.15,373.15,303.15, 
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2 373.15,303.15,373.15,4*473.15,373.15,372.65,2*373.15$ 
3 383.15,293.15,313.15,423.15,400.,373.15,333.15,493.150 
4 393.15,473.15,433.15,0.0, 393.15,2*413.15,423.15,473.15, 
5 0.0, 0.0, 2*473.15,348.15,352.3510.0, 3*473.15, 
6 313.15,4*0.0/ 
DATA A16/72.646,76.826,53.214,108.291,98.537,65.061,114.0,81.185, 

1 116.63,93.9,64.371,141.881,114.716,113.472,85.147+ 
2 163.619,141.759,148.211,183.42,184.822,177.833,114.023, 
3 57.939,121.443,86.0,140.609,126.2,100.0,137.999,131.842, 
4 133.437,98.64,120.879,18.844,138.03,161.09,84.515,193.47, 
5 124.1,0.0, 185.182,163.9,108.7,233.56,154,3►0.0• 0.0, 
6 92.48,130.26,157.98,116.63,0.0, 115.92,93.11,154.11, 
7 103.76,4*0.0/ 
DO 101 L=1,NCCMP 
INDEX = I0(1) 
TC(L,L) = Al(INDEX) 
PC(L,L) = A2(INDEX) 
VC(L,L) = A3(INDEX) 
OMEGAIL) = A4(INDEX) 
OMFGAH(L) = A5(INDEX) 
OIPOLE(L,L) = A6(INDEX) 
ETA(L,L) = A74INDEX) 
AP(L) = A8(INDEX) 
BP(L) = A9(INDEX) 
CP(L) = A101INDEX) 
T1(1) = AlltINDEX) 
V1(L) = Al2(INDEX) 
T2(L) = A13(INDEX) 
V2(1) = A14(INDEX) 
T3(L) = A15(INDEX) 
V3(L) = A16(INDEX) 

101 CONTINUE 
RETURN 
END 
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SUBROUTINE PARLI3 
COMMON/GRR1/NCAS1i,NDATA,NCOMPoNCOMR1INCOPP2,NLIB,NBNRY 
COMMON/GRR11/BETA(10,2,45)/LAMBOA(10,10) 
COMMON/GRP15/I7(10),IDENT(10,2),IDBNPY(45),ICPDER(45) 
DIMENSION 91(120)tB2(120),B3(120),B4(120),85(120),86(120),87(120), 

1 881120),Bg(120),B10(120),B11(120),B12(120),B13(120), 
2 814(120),B15(120),B16(120)017(120),B18(120),B19(120), 
3 820(120) 
DIMENSION C1(120),C2(120),C3(120),C4(120),C5(120),C6(120),C7(120), 

C8(120),C9(120),C10(120),011(120),C12(120),C13(120), 
2 C14(120),C15(120)1016(120),C17(120),C18(120),C19(120), 
3 C20(120) 
DIMENSION D1(26),D2(26),03(28)04(28) 
DIMENSION El(7),,:-.2(7),E3(7),E4(7),E5(7),E6(7),E7(7),E8(7),E9(7), 

1 E10(7),E11(7),F12(7),E13(7),E14(7),E15(7),E16(7),E17(7), 
2 118(7),E19(7) ,E20(7) 

C 
C PARAMETER VALUES FOR THE 10 OBJECTIVE FUNCTIONS UNDER STUDY HAVE 
C BEEN STORED IN THIS LIBRARY SUBROUTINE. 
C 

DATA D11-52.7,2146.261-1077.04,1596.51,1082.,-439.56,-888.71, 
1 3858.52,41.09,1787.1c,-1137.07,320.58,-1201.9,1111.6,-410.11, 
2 —811.88,4502.51,-406.66,"344.52,166.9,1841.25,-1264.25, 
3 —370.21,204.92,166.52,878.74/ 
DATA D21-359. 16,-1090.22,2609.3, —883.861-732.05,79.14,1588.66, 

1 —1481.51,-417.9,-993.83,2823.44,-558.190219.19,-843.05,69.5, 
2 1643.95,-1828.73,406.7,363.46,-565.33,-1070.06,3795.72, 
3 1327.95,1658.71,210.73,357.44/ 
DATA 031-34.85,1877.86,-875.84,-213.15,226.83,346.57,-955.01, 

1 2748.51,30.6,2127.15,-949.86,121.55,-941.25,2235.39,-482.7, 
2 —869.7,8970.31,1135.53,987.9,55.43,5136.6,-912.3,-278.92, 
3 300.01,170.93,906.81,-616.25,-392.09/ 
DATA D4/-372.73,-996.31,1850.33,91.51,170.29,-104.251,7166.I, 

1 —1158.631-422.09,-966.66,2862.82,-460.33,2025.03,971.2,201.59, 
2 7234.66,-1484.86,-728.32,-681.27,-475.76,-1066.87,2806.71, 
3 1368.42,2398.4,244.5,425.07,1103.12,458.86/ 
DATA 81/ 698.83, 1906.99, —656.81, 82.79, 486.66, 975.10, 

1 —52.70, 350.45, 184.01, 282.33, 151.72, —9.09, 
2 —181.80, 411.15, —237.88, —67.20, 672.97, 210.94, 
3 177.98, 1159.99, 330.04, 277.63, 13.25, 571.42, 
4 172.23, 120.13, 45.85, 211.39, 1228.01, 615.10, 
5 556.97, 177.77, 362.77, 305.02, 165.68, 129.04, 
6 672.78, —103.71, 177.66, —365.96, 394.94, 188.27, 
7 —100.76, —112.45, —320.56, —404.95, —240.25, 1178.43, 
8 —284.71, —288.63, 469.24, 454.02, —437.10, —344.18, 
9 —449.26, —554.55, —443.47, —410.12, —166.71, 317.15, 
A 985.19, —93.47, 363.92, 158.37, —114.47, 
1 1152.86, 973.52, —124.85, 236.48, 187.51,20751.71, 
2 463.97, 181.76, 206.84, 1387.69, 1382.761  1358.59, 
3 1274.56, 1228.38, —24.81, 16.79, 77.82, —162.81, 
4 16.28, —190.70, 1528.00, 1897.76, 237.94, 219.03, 
5 66.00, —246.53, —494.91, 1600.18, 1549.85, 1490.73, 
6 119.12, 146.97, 65.99, 210.07, 163.36, 231.46, 
7 560.25, 313.31, 124.55, 309.12, 692.69, 51.42, 
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8 194.65, 455.22,-2196.90, 33.81, 17.03, 15.27, 
9 835.74, 285.26, 126.09, 68.92, 5.71, 399.73/ 
DATA Cl/ 221.94, 48.13, -137.13, -329.81, -255.16, 190.22, 

1. 70.34, -82.34,-2428.24, 1164.13, 1050.60, 163.25, 
2 1705.28, 1700.14, 1638.64, 2331.37. 2260.32, -551.36, 
3 1161.61, 887.74, 1158.26, 1162.89, 1069.24. 1083.04, 
4 1110.41, 1903.61, 1797.94, 219.69, 1301.21, 735.28, 
5 146.67, -99.08, 1845.06, 986.32, -292.88, 1522.76, 
6 756.66, 782.11 ►  811.35, 143.20, 245.91, 269.90, 
7 41.10, 320.58, 721.48, -103.16, 1342.82, 395.65, 
8 804.31, 85.76, -547.42, 107.63, 94.62, 833.74, 
9 43.66, 98.83, 204.66, -504.30, -180.90. 83.29, 
A -42.91, -34.02, 1932.02, 1875.68, 1790.88, 1584.75, 
1 1504.09, 1442.07, 479.71, 468.06, 1857.26, -99.47, 
2 -41.34, 73.16,-1089.72, 1768.47, 1632.62, 
3 -450.17, 1629.48, 508.38, 718.12, -269.12, 426.74, 
4 -614.13, 188.78, -164.37, 111.43, 216.33, 365.51, 
5 376.49, 641.20, 977.57, 229.84, 691.99, 1383.41, 
6 446.10, 528.86, 1728.87, 179.98, 972.72, 8064.0?, 
7 92.90, -806.91, 518.00, 536.79, -391.29, -416.65, 
8 31.73, 977.75, 854.37, 154.18, 293.82, 218.59, 
9 706.68, -7.81• -12.71, 428.05, 388.14, 57.07/ 
DATA E1/ -370.21, 204.93, 166.55, 878.76, 24.36, -81.43, 

1 881.06/ 
DATA 82/ 351.41, -458.02, 89.88, -3.42, -121.63, -326.05, 

1 -359.16, 112.42, 270.27, 131.22, 243.68, 457.57, 
2 629.03, -251.47, 470.67, 300.96, 1085.11, 1488.02, 
3 1824.71, 1287.26, 1468.49, 1308.74, 79.44, 1025.07, 
4 119.04, 148.29, 219.56, 50.82, 107.79, 729.69, 
5 38.31, 155.82, 52.48, 60.55, 169.45, 210.60, 
6 451.54, 1136.93, 1083.03, 632.83, -391.20, 754.65, 
7 1044.78, 190.20, 408.76, 485.19, 315.06, -473.37, 
8 1442.30, 1506.87, 963.04, 550.84, 436.87, 362.82, 
9 94.99, 1835.80, 1578.06, 69.51, 277.16, 508.29, 
A 1250.35, 148.48, 1750.22, 1348.30, 1865.37, 554.27, 
1 469.06, 134.68, 407.63, 2394.99, 294.97,-2672.181 
2 200.88, 731.75• 452.12, 177.75, 188.43• 207.95, 
3 99.96, 187.49, 731.91, 703.98, 617.34, 854.49, 
4 636.80, 854.70, 178.31, 263.38, 1427.29, 1884.28, 
5 1927.49, 492.98, 1008.87, 14.35, 35.31, 49.63, 
6 755.63• 830.73, 849.25, 831.29, 809.80, 860.08, 
7 724.37, 908.22, -33.18, -137.08, -246.04, 1797.73, 
8 1967.98, 1759.99, 4873.89, 828.29, 749.93, 748.15• 
9 1258.97, 1365.86, 135.37, 166.98, 181.31, 89.49/ 
DATA C2/ 131.41, 287.18, 599.03, 766.78, 364.98, 41.44, 

1 200.37, 344.87,-6228.90, -519.50, 1823.79, 155.76, 
2 -14.37, -18.11, 127.79, -311.82, -319.28, 1430.22, 
3 -337.86, -44.80, -302.26, -246.98, -292.49, 
4 -317.03, 399.47, 290.13, 1947.42, -212.82, -229.38, 
5 1822.34, 1855.20,-1136.51, -808.05, 818.00, 269.75, 
6 140.83, -233.43, -284.93, 56.61, 
7 -417.91, -558.19, 267.80, 874.97, -103.12, -120.51, 
8 1777.41, 1194.55, 2500.99, 91.60, 158.83, -430.19, 
9 -44.00, -124.71, 687.43, 229.69, 470.50, 
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A 527.00, 477.73, 94.58, 112.22, 125.72, —19.34, 
1 170.89, 922.18, 1058.53, —39.71, 1247.66, 
2 747.49, 589.24, 299.02,-1885.59, 90.14, 139.19, 
3 1380.32, 91.34, 1262.99, 1037.45, 1995.14, 1656.95, 
4 4516.35, 673.27, 875.77, 134.61, 596.78, 814.89, 
5 428.71, 222.17, —854.15, 633.87, —553.04,-1094.44, 
6 —112.42, —251.01, —402.50, 719.52, 2786.39, —708.62, 
7 9718.41, 1954.31, 509.03, —367.60, 791.83, 914.98, 
8 295.301 —163.51, 1398.08, 172.68# 753.85, 825.33, 
9 —378.56, 338.22, 130.07, —222.99, 85.73, 256.92/ 
DATA E2/ 1327.95, 1658.69, 210.69, 357.40, —457.67o —298.94, 

1 —18.58/ 
DATA 83/ 1462.78, 642.92, 8339.24, —509.07, —266.19, 775.531 

1 122.20, 169.56, 92.20, 1577.68, 480.46s —224.78, 
2 —214.51, —240.87, —411.55, 1335.65, 781.09, 485.36, 
3 -42.52, 360.76, 944.75, 776.30, 207.22, 631.46, 
4 201.20, 181.88, 216.67, 121.56, 1550.77, 752.45, 
5 —118.92, 185.31, 339.43, 217.76, 153.83, 43.06, 
6 2514.43, —53.85, 260.41, —313.05, —141.79, —6.21, 
7 10109.72, 143.55, 37.42, —105.481 —52.26, —27.99, 
8 —117.22, —59.69, 1684.671 2932.89, —543.62, —597.92, 
9 --267.29, —410.23, —409.01, —573.16, —402.40, 270.93, 
A 312.56, 40.41, 948.92, 494.05, 310.54, —101.06, 
1 1530.05, 959.00, 343.02, 1005.71, 332.41, 5898.39, 
2 190.521 520.42, 622.45, 1649.86, 1497.301 1436.71, 
3 1553.20, 1440.51, 115.89, 156.39, 107.81, 36.25, 
4 113.55, —30.97, 1841.201 2049.34, 408.14, 426.66, 
5 282.19, 347.64, 2.95, 2332.06, 1801.80, 1576.14, 
6 703.14, 272.28, 937.72, 622.11, 1567.19. 709.46, 
7 275.91, 573.05, 476.18, '91.84, 673.18, 7265.51, 
8 7452.72,-1150.20, 1645.09, —209.32, —445.84, —487.67, 
9 2031.52, —42.08, —20.11, 151.331 202.72, 304.06/ 
DATA C3/ 162.24, 174.77, 1624.33,10765.23, 224.95, 138.43, 

1 253.25, —243.94, —882.86, —4.31, —599.77, 76.82, 
2 1896.32, 1769.35, 1740.73, 2388.13, 2408.44, —317.85, 
3 981.67, 837.03, 858.32, 766.26, 846.86, 905.86, 
4 861.98, 2642.29, 2271.03, —168.55, 917.63, 779.81, 
5 885.11, 946.67, —24.69, 1839.31, 192.06, 1148.57, 
6 —11.54, 528.80, 444.52, 122.23, -.400.19, 275.94, 
7 108.96, 26.52►  954.97, —84.26, 740.99, 322.28, 
8 6098.70, 254.72, —970.36, 38.28, —138.44, —291.02, 
9 1.79, —54.33, —18.13, —240.11, 5.54, 510.34, 
A 490.20, 119.79, 1659.83, 1704.13, 1696.24, 1055.62, 
1 1260.43, 1505.05, 1765.37, 1035.87, 997.99, 120.85, 
2 7367.14, 525.81, —8.27, 1821.21, 1291.17, 1491.89, 
3 197.67, 1756.31, 942.37, 919.66, 860.90• 1081.54, 
4 11300.00, 1235.53, —2.40, 124.58, 316.12, —256.38, 
5 —102.34, 760.57,10902.70,12493.98, 8558.13, 4334.11, 
6 1844.17, 2041.57, 1873.32, 157.14, 3009.54, 7590.30, 
7 1882.82, 7010.65, 2326.15, 149.60, —96.70, —148.45, 
8 14.18, 251.57, 1287.90, 55.53, 668.26, 126.47, 
9 —290.89, —228.95, 342.66, 447.471  484.69, -990.28/ 
DATA E3/ —297.06, 201.66, 135.43, 877.20, 55.19, 27.52, 

1 890.31/ 
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DATA 84/ —164.79, 356.42, —552.22, 664.96, 684.49, —153.23, 
1 —479.23, 345.98, 438.56, —245.40, 104.06, 662.70, 
2 687.49, 457.62, 1027.76, —753.92, 1445.71, 1658.70, 
3 1809.77, 1454.90, 1267.78, 1330.58, 1041.62, 
4 105.74, 82.34, 27.03, 151.88, 194.26, 851.90, 
5 464.50, 177.93, 69.70, 190.18, 233.45, 278.26, 
6 598.46, 1482.67, 1077.82, 455.83, 265.38, 1201.19, 
7 —102.76, —51.16, 67.09, 199.79, 154.49, 124.10, 
8 1664.51, 1467.78, 1001.27, 555.86, 829.57, 1102.68, 
9 —206.04, 1970.43, 1903.56, 869.93, 587.20, 381.20, 
A 1438.04, 1.19, 2082.51, 1416.74, 1595.15, 428.87, 
1 73.16, 369.70, 146.67, 2192.21, —4.80, 8981.38, 
2 507.58, 579.31, 245.66, 128.12, 158.43, 133.77, 
3 196.09, 176.87, 701.41, 607.03, 595.10, 607.34, 
4 539.58, 597.91, 628.81, 368.56, 2120.55, 2035.98, 
5 2372.51, —279.20, 12.02, 128.99, 138.51, 148.99, 
6 814.67, 876.06s 819.37, 843.74, 844.32, 875.38, 
7 968.65, 897.09, —294.84, 35.58, —293.94, 1826.19, 
8 1864.62, 2639.93, 1975.64, 1520.29, 4325.41, 2631.03, 
9 1124.69, 2515.71, 255.83, 136.23, 70.14, 212.32/ 
DATA C4/ 194.50, 166.09, —52.12, —125.99, —149.95, 229.23, 

1 101.12, 576.36, 1271.54, 56.981 1960.36, 212.04, 
2 170.94, 192.79, 176.12, —4.01, —45.86, 836,15, 
3 —155.81, —89.52, —135.41, —155.35, —121.43, —156.05, 
4 —126.50, 869.68, 796.12, 2324.83, —286.40, 
5 2186.23, 2208.76, 245.55, —965.55, —203.06, 705.89, 
6 554.42, 69.48, 42.40, 133.24, 842.87, —21.62, 
7 —478.75, —381.72, 140.52, 813.79, 199.60, —79.74, 
8 1839.53, 1107.14, 3400.54, 150.73, 379.05, 335.82, 
9 0.94, 58.51, 19.04, 244.80, —4.90, 311.06, 
A 144.00, 305.26, 692.99, 499.48, 397.76,10161.30, 
1 585.51, 86.61, 1376.44, 1272.73, 379.65, 1283.19, 
2 6.27, 143.05, 354.26, 1274.82, 1465.83, 459.97, 
3 431.81, 207.14, 1227.33, 1208.81, 141.15, 1915.42, 
4 —434.26, 179.26, 854.13, 149.08, 497.36, 1608.87, 
5 807.35, 98.54,-1211.12,-1184.83,-1255.79,-1285.46, 
6 —1217.99,-1305.09, —424.92, 1005.96, 2352.71, 443.35, 

865.92, —713.50, 351.54,.-125.04, 342.47, 407.24, 
8 354.34, 689.23,10769.14, 203.95, 848.19, 1120.72, 
9 348.00, 523.38, —166.14, —232.86, 153.62, 444.30/ 
DATA E4/ 1545.67, 2189.21, 324.02, 399.73, —425.38, —366.46, 

1. —238.93/ 
DATA 85/ 796.25, 2630.34, 8526.30, —47.78, 561.37. 953.61, 

1 --2.37, 254.32, 139.00, 332.80, 164.06, —21.77, 
2 —192.82, 395.96, —221.28s 140.94, 792.91, 321.36, 
3 188.47, 2678.11, 417.38, 609.67, —466.55, 706.24, 
4 186.71, 137.47, 100.63, 182.56, 1637.97, 678.93, 
5 393.38, 164.52, 342.69, 263.63, 177.95, 130.92, 
6 694.07, —128.13, 218.09, —382.15, 65.55, 200.75, 
7 311.87, —158.90, —106.96, —246.65, —65.69, 902.24, 
8 —137.06, —203.96, 559.20, 473.93, —420.85, —224.10, 
9 —354.01, —478.45, —368.14, —447.80,' 194:60, 359.96, 
A 937.72, 89.53, 376.99, 242.94, —312.28, —102.40, 
1 736.79, 963.04, —11.71, 464.55, 167.90, 220.12, 
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2 365.14, 239.97, 292.21, 1613.29, 1559.49, 1470.56, 
3 1654.91, 1444.81, —13.32, 23.24, 85.52, —180.87, 
4 28.87, —186.04, 2001.81, 1929.48, 397.15, 340.22, 
5 165.85, —179.44, —318.50, 1704.92, 1610.32, 1521.76, 
6 —75.24, 140.13, 45.71, 292.98, 134.88, 423.27, 
7 411.82, 252.36, 269.92, 403.58, 774.37, 8130.46, 
8 172.96, 383.74, 1878.82, 34.40, —11.35r —15.56, 
9 915.56, 445.40, 67.12, 59.77, 98.54, 393.01/ 
DATA C5/ 243.89, 82.77, 140.84, 34.99, —26.60, 149.48, 

1 119.57, —46.96,10376.42, 729.13,10595.20, 102.58, 
2 1814.95, 1783.71, 1698.73, 2600.36, 2571.56, —270.53, 
3 1247.37, 856.52, 1240.80, 1152.72, 1054.7), 1104.45, 
4 1113.61, 2673.83, 2557.29, 281.70, 1179.01, 729.12, 
5 666.31, 780.20, 1146.56, 1236.83, —174.03, 1423.17, 
6 456.77, 692.75, 690.33, 132.19, 138.53, 243.33, 
7 70.43, 87.65, 724.68, —116.27, 2622.51, 390.95, 
8 954.88, 142.24, 196.68, 82.73, 83.28, 776.00, 
9 226.77, 296.99, 442.38, —514.33, 25.53, 127.49, 
A 4.66, —13.20, 2301.18, 2124.27, 1953.88, 2045.24, 
1 1582.35, 1527.48, 1743.74, 939.27, 1903.87, —60.40, 
2 9117.86, —13.64, 65.00, 2217.35, 2002.33, 1786.66, 
3 —406.63, 1864.39, 670.66, 586.16, 30.61, 918.80, 
4 993.28, 277.51* —24.74, 117.73, 156.89, 201.57, 
5 162.25, 646.23, 1156.49, 417.66, 1169.69, 1228.61, 
6 624.03, 599.54, 1785.82, 183.42, 2090.38, 7539.68, 
7 976.01, —469.26, 629.15, 487.50, —419.72, —428.99♦ 
8 85.99, 1107.35, 1502.53, 112.01, 366.63, 210.20, 
9 —348.46, —73.13, 73.54, 460.60, 505.631 8.33/ 
DATA E5/ —264.60, 342.76, 171.33, 893.05, 36.44, —14.53, 

1 1130.27/ 
DATA 86/ 372.03, —600.25, —803.06, 98.89, —225.10, —292.19, 

1 —399.19, 221.06, 317.13, 143.94, 277.20, 481.50, 
2 652.51, —237.19, 464.80, 14.39, 1223.19, 1500.46, 
3 1987.05, 659.56, 1578.07, 1390.72, 703.05, 1056.39, 
4 111.26, 132.64, 154.74, 81.63, 171.52, 768.23, 
5 95.84, 206.30, 81.66, 128080, 178.99s 214.60, 
6 331.78, 1513.28, 1171.91, 679.77, —58.17, 792.22, 
7 587.911 211.91, 184.05, 319.90, 171.38, —312.35, 
8 1416.74, 1532.82, 1155.13,. 674.73, 421.15, 166.57, 
9 —99.50, 2071.78, 1675.84, 168.03, —126.09, 471.56, 
A 1580.70, —18.61, 2544.65, 1562.81, 2853.93, 618.68, 
1 1060.27, 226.57, 330.30, 2767.36, 343.72v 2987.49, 
2 322.46, 737.18, 408.80, 223.98, 230.94, 255.31, 
3 153.47, 230.39, 765.75, 712.63, 621.92, 905.56, 
4 631.37, 849.00, 273.08, 445.86, 2034.49, 2079.10, 
5 2160.50, 383.08, 608.14, 195.92, 190.87, 180.59, 
6 1006.81, 910.08, 945.12, 905.11, 938.44, 909.09, 

943.26, 1024.21, —149.24, —209.34, —300.98, —111.91, 
8 2112.50, 2046.01, 2016.87, 885.88, 886.22, 871.05, 
9 1496.28, 1411.77, 185.08, 181.77, 108.73, 141.75/ 
DATA C6/ 131.24, 250.05, 383.01, 447.96, 68.44, 90.27, 

1 163.50, 318.17, 1282.95, —321.66, 1765.09, 201.73, 
2 167.72♦ 180.74, 215.05, —38.15, —94.08, 705.32, 
3 —349.59, 15.60, —347.59, —357.70, —244.41, —306.99, 
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4 —311.85, 739.44, 1051.28, 2251.98, —141.80, —225.32, 
5 1830.47, 1728.96, —859.32, —876.87, 541.44, 393.08, 
6 344.23, —108.37, —160.96, 78.46, 44.45, —24.61, 
7 —452.55, —435.30, 304.72, 902.24, -.696.90, —118.05, 
8 2033.94, 1243.22, 1897.45, 113.78, 167.76,.-388.28, 
9 —148.79, —187.10, —276.21, 700.00, 10.53, 484.31, 
A 485.00, 446.64, 203.88, 223.38, 224.62, 40.59, 
1 129.74, 200.16, 1204.20, 1242.50, 297.35, 1399.26, 
2 568.78, 294.93, 355.50, 264.85, 255.09, 
3 1345.56, 172.25, 1363.27, 1317.22, 2676.74, 1828.15, 
4 2938.95, 686.22, 742.58, 146.40, 644.23, 1004.32, 

565.56, 223.83, —908.30, 548.61, —912.30, —919.80, 
6 —351.77, —328.68, —350.12, 776.02, 3334.16, 367.02, 
7 9469.91, 1027.08, 529.33, —336.74, 927.70, 1055.34, 
8 222.54, —336.76, 1643.29, 198.67, 905.90, 936.02, 
9 439.59, 388.55, 44.04, —235.23, 65.28, 294.21/ 
DATA E6/ 1314.94, 2327.07, 242.87, 441.88, —451.64, —348.80, 

1 —132.11/ 
DATA 87/ 796.13, 1121.55, 8792.19, —42.48, 551.31, 946.78, 

1 —34.50, 244.30, 204.12, 359.77, 156.42, —43.16, 
2 —190.46, 366.19, —233.69, 149.62, 527.84, 324.44, 
3 130.41, 1383.46, 470.12, 470.51, —326.47, 630.37, 
4 193.58, 154.62, 110.55, 182.87, 1596.31s 673.35, 
5 329.67, 171.59, 324.66, 236.77, 174.04, 122.43, 
6 736.76, —114.40, 226.64, —377.58, 63.20, 174.88, 
7 1417.27, —155.77, —90.25, —234.87, —64.59, 849.16, 
8 —140.46, —203.40, 559.74, 489.44, —438.45, —231.52, 
9 —391.70, —481.38, —371.14, —482.24, 154.82, 327.60e 
A 889.91, 88.66, 399.15, 266.01, 42.18, —50.99, 
1 1188.40, 958.07, 34.78, 484.82, 177.25, 229.79, 
2 369.15, 315.52, 281.80, 1613.83, 1563.60, 1488.691 
3 1578.79, 1440.08, —15.44, 31.77, 86.36, —168.36, 
4 38.07, —172.00, 2017.69, 1940.85, 395.87, 330.23, 
5 177.80, —188.81, —319.00, 1703.91, 1612.64, 1524.25, 
6 20.94, 177.89, 104.47, 339.32, 223.26, 470.08, 
7 393.87, 270.40, 269.25, 383.40, 759.10, 7979.00, 
8 171.76, 343.35, 6093.37, 56.38, —155.66, —188.42, 
9 1117.93, 260.40, 51.00, 67.82, 133.39, 375.19/ 
DATA C7/ 253.61, 112.97, 252.89, 103.27, —19.20, 159.87, 

1 144.66, —35.97,10489.90, 746.05, 327.16, 80.59, 
2 1808.24, 1800.09, 1704.10, 2588.50, 2558.34, 
3 1092.75, 857.45, 1157.68, 1049.77, 1018.20, 1061.40, 
4 1052.55, 2673.19, 2450.45, 236.24, 1140.65, 726.82, 
5 618.88, 601.63, 1113.20, 1253.33, —172.92, 1403.42, 
6 483.16, 645.68, 640.98, 133.91, 57.69, 281.66, 
7 31.30, 121.98, 748.81, —110.40, 1081.56, 396.95, 
8 1012.37, 152.15, —410.11, 79.60, 67.43, 705.20, 
9 235.24, 314.60, 463.67, —468.05, 116.48, 173.47, 
A 22.46, —30.60, 2249.40, 2101.49, 1943.56, 1836.77, 
1 1459.78, 1533.36, 1518.04, 1017.19, 2085.32, 7.39, 
2 9218.52, 35.15, 45.09, 2069.04, 1979.00, 1775.63, 
3 —389.39, 1801.11, 682.17, 666.81, —112.36, 956.17, 
4 —2062.03, 335.46, —7.25, 112.31, 170.49, 214.57, 
5 118.00, 664.97, 1178.65, 449.91, 1187.97, 1245.48, 
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6 612.86, 527.04s 1310.29, 199.77, 2111.10, 7423.25, 
7 992.01, —564.82, 626.59, 486.50, —372.90, —347.13, 
8 84.83, 846.79, 1326.32, 93.10, 504.38, 173.17, 
9 —401.41, —142.85, 74.41, 462.30, 429.93, —123.96/ 
DATA F7/ —279.11, 299.98, 170.67, 906.64, 19.73, —53.75, 

1 1039.71/ 
D.1'.1A 88/ 337.50, —115.11, —840.27, 94.54, —224.06, —289.66, 

1 —372.95, 231.01, 258.95, 124.79, 293.64, 496.29, 
2 648.25, —222.22, 485.71, —3.89, 1439.95, 1500.56, 
3 1977.34, 1369.40, 1515.97, 1457.63, 463.88, 1110.07, 
4 103.60, 111.34, 142.54, 80.84, 183.44, 798.31, 
5 135.42, 193.11, 105.47, 170.85, 185.57, 219.99, 
6 272.87, 1492.78, 1137.35, 665.94, —56.04, 830.25, 
1 —182.08, 208.44, 169.58, 309.12, 170.42, 
8 1431.04, 1539.26, 1237.97, 699.28, 439.34, 177.17, 
9 —51.00, 2082.66, 1701.09, 201.10, —94.74, 478.74, 
A 1558.80, —18.63, 2397.64, 1525.84, 2063.58, 532.97, 
1 493.36, 246.21, 295.64, 2758.53, 317.00s 2504.36, 
2 285.35, 676.48, 418.47, 206.85, 219.13, 233.18, 
3 180.03, 218.56, 768.56, 704.88, 619.57, 865.00, 
4 617.61, 817.67, 282.24, 432.14, 2065.47, 2094.86, 
5 2168.45, 398.60, 603.06, 199.33, 187.20, 176.18, 
6 925.51, 892.98, 920.33, 889.68, 903.99, 898.69, 
7 952.09, 1001.26, —149.12, —196.45, —297.84, —115.98, 
8 2110.04, 2037.84, 2005.18, 867.15, 1066.33, 1069.61, 
9 1350.50, 1539.85, 197.15, 175.98, 80.19, 151.12/ 
DAT& C8/ 126.11, 226.72, 288.44, 374.23, 59.54, 76.94, 

1 143.50, 306.77, 1283.63, —330.47, 2062.36, 215.77, 
2 171.50, 160.23, 211.45, —26.78, —85.92, 712.13, 
3 —230.63, —15.38, —306.18, —304.69, —226.72, —281.37, 
4 —272.15, 754.06, 968.37, 2263.64, —147.64, —223.57, 
5 1870.42, 1816.01, —891.41, —886.97, 535.68, 426.04, 
6 322.47, —81.00, —134.30, 77.88, 128.12, —60.75, 
7 —422.76, —460.60, 277.81, 888.03, —3.76, —126.75, 
8 1969.90, 1216.72, 2474.05, 116.20, 179.94, —365.79, 
9 —154.53, —198.19, —288.02, 609.95, —64.23, 444.37, 
A 466.63, 460.63, 245.32, 235.10, 226.23, 107.42, 
1 222.73, 192.17, 1188.93, 1202.05, 191.05, 1272.06, 
2 —350.14, 497.27, 313.12, 737.96, 268.69, 237.59, 
3 1294.361 181.51, 1337.98, 1237.58, 2297.78, 1835.32, 
4 1944.74, 606.02, 723.52, 155.37, 627.79, 937.39, 
5 603.52, 206.18, —926.41, 374.76, —931.49, —930.76, 
6 —334.80, —209.17, —355.35, 765.22, 3216.18, 376.08, 
7 9502.05, 1304.69, 526.47, —336.23, 804.39, 810.10, 
8 223.87, —201.48, 1876.63, 219.58, 750.46, 1009.53, 
9 521.61, 454.27, 42.98, —236.55, 104.90, 431.86/ 
DATA E8/ 1368.94, 2398.28, 244.97, 425.30, —443,65, —315.58, 

1 —117.21/ 
DATA 89/ 868.01, 907.58, 9013.64, 11.43, 390.13, 899.77, 

1 123.29, 94.61, 199.82, 366.09, 44.92, —207.80, 
2 —260.50, —204.68, 69.46, 423.98, 351.68, 
3 403.68, 1355.28, 624.78, 554.79, 733.21, 607.32, 
4 209.78, 210.93, 180.99, 166.06, 1588.36, 729.85, 
5 321.03, 191.33, 328.07, 217.95, 145.01, 54.04, 
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6 609.93, —145.42, '244.01, —92.84, 45.25, 110.19, 
7 9540.99, 109.92, 40.76, —122.15, —84.97, 379.87, 
8 —152.85, —187.34, 391.13, 191.25, —598.37, —30.96, 
9 —281.55, —403.35, —369.38, —148.64, —307.89g 274.36, 
A 879.04, 187.26, 366.92, 308.90, 157.65►  19.39, 
1 1920.28, 965.80, 255.65, 542.23, 231.27, 216.75, 
2 334.72, 328.45, 222.94, 1613.04, 1556.12, 1503.42, 
3 1575.38, 1419.48, 6.35, 86.04, 104.46, —79.97, 
4 63.65, —108.38, 1937.89, 1994.25, 388.50, 335.32, 
5 250.37, —168.08, —180.78, 1725.59, 1633.04, 1539.13, 
6 117.33, 126.83, 165.74, 330.23, 315.07, 437.42, 
7 355.61, 408.80, 336.00, 31.14, 508.87, 7914.28, 
8 263.16, 436.47, 6008.60, —58.03, —305.56, —314.06, 
9 1099.95, 260.76, —23.27, 131.53, 258.39, 320.31/ 
DATA C9/ 240.75, 208.72, 121.10, 156.43, 364.36, —146.91, 

1 130.94, —134.25, 5785.87, 324.17, 464.15, —1.63, 
2 1815.85, 1609.99, 1714.52, 2585.80, 2551.03, —284.47, 
3 1057.80, 905.83, 1059.23, 970.89, 960.38, 932.11, 
4 947.71, 2538.58, 2416.36, 310.72, 1082.89, 740.86, 
5 697.62, 845.30: 107.02, 1399.09, —157.83, 1365.49, 
6 96.63, 463.97, 465.29, 34.03, 80.46, 446.90, 
7 128.10, 1.00, 783.42, —53.04, 923.56, 494.51, 
8 1134.74, 157.01, —165.26, 63.15, —86.61, —366.26, 
9 278.01, 339.97, 527.43, —183.40, 186.10, 71.87, 
A 78.07, 17.51, 2169.22, 2027.90, 1891.32, 1558.73, 
1 1414.77, 1519.40, 1957.67, 1019.61, 1865.23, —2.07, 
2 9118.61, 263.12, —12.72, 1953.32, 1869,85, 1749.14, 
3 1764.21, 758.57, 734.15, 1002.21, 856.98, 
4 10412.35, 375.69, —125.36, 108.26, 198.99, 468.03, 
5 269.14, 737.09, 2044.02, 2074.88, 1506.74, 1234.10, 
6 1026.02, 1737.52, 1846.79, 154.32, 2341.68, 7316.29, 
7 1028.26, —221.49, 406.50, 340.60, —106.18, —3.17, 
8 81.58, 968.07, 1311.30, 56.35, 446.58, 156.47, 
9 —404.04, —224.21, 166.92, 479.18, 220.92, —324.63/ 
DATA E9/ —288.79, 338.10, 163.90, 915.79, 76.00, 71.22, 

1 911.67/ 
DATA 810/ 306.23, 134.03, —724.61, 53.96, —187.69, —239.93, 

1 —485.17, 402.66, 259.99, 184.55, 522.35, 653.15, 
2 669.63, 488.13, 440.73, 176.22, 1568.66s 1664.99, 
3 1728.04, 1248.05, 1402.30, 1442.90, —320.41, 1110.54, 
4 90.70, 48.50, 64.64, 98.66, 181.04, 793.48, 
5 166.07, 159.76, 104.02, 211.92, 242.32, 267.11, 
6 503.96, 1719.27, 1067.35, 104.09, —35.38, 1008.26, 
7 —146.38, —18.97, 65.81, 213.10, 180.08, —133.95, 
8 1559.12, 1551.69, 1721.99, 1357.79, 1072.09, —73.76, 
9 1940.51, 1762.63, —274.63, 425.68, 442.75, 
A 1405.43, —100.25, 2205.54, 1502.91, 1761.36, 371.73, 
1 —12.47, 289.70, 175.65, 2719.13, 163.66, 3258.63, 
2 376.04, 659.34, 490.61, 178.13, 192.22, 187.92, 
3 178.92, 213.48, 768.57, 657.82, 597.69, 728.30, 
4 584.90, 699.81, 387.70, 397.07, 2119.66, 2156.47, 
5 2178.37, 362.03, 294.71, 192.91, 171.13, 161.34, 
6 880.55, 927.78, 916.18, 906.10, 891.32, 922.39, 
7 961.89, 958.38, —208.58, 128.48, —88.30, —24.97, 
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8 2111.59, 2067.39, 2004.23, 1138.16, 2134.78, 1848.56, 
9 1229.56, 1761.82, 259.71, 139.99, -8.53, 193.88/ 
DATA C10/ 136.65, 150.28, 371.31, 341.58, -256.74, 367.90, 

1 157.19, 405.47, 552.05, -157.48, 975.00, 274.84, 
2 181.70, 167.12, 196.37, -30.58, -81.54, 674.43, 
3 -199.61, -118.60', -269.65, -304.54, -197.17, -170.62, 
4 -188.19, 834.53, 938.70, 1839.34, -206.01, -237.07, 
5 1911.05, 1826.73, 284.42, -905.32, 530.83, 601.06, 
6 565.31, 92.51, 16.84, 217.56, 48.47, -193.96, 
7 -493.40, -366.25, 241.26, 803.71, 58.93, -208.93, 
8 1971.49, 1161.13, 1033.19, 129.62, 322.85, 452.30, 
9 -193.40, -226.92, -333.73, 183.12, -138.80, 533.42, 
A 424.96, 400.70, 276.90, 261.20, 247.50, 352.02, 
1 300.65, 178.28, 1234.06, 1229.93, 220.31, 1302.17, 
2 -196.40, 278.89, 364.97, 907.21, 371.79, 233.69, 
3 637.63, 202.64, 1285.08, 1257.35, -95.52, 1978.75, 
4 -549.24, 552.95, 1026.83, 175.53, 563.03, 585.13, 
5 448.70, 130.71,-1154.94,-1132.73, -892.46, -671.55, 
6 -794.71,-1281.34, -343.60, 866.17, 2621.04, 500.29, 
7 9663.18, 221.76, 825.58, -255.77, 332.83, 210.76, 
8 226.30, -23.86, 2222.07, 231.18, 851.02, 1056.95, 
9 521.39, 539.80, -38.95, -250.29, 319.99, 822.11/ 
DATA E10/ 1549.19, 2209.79, 265.05, 396.58, -449.19, -408.58, 

1 -135.34/ 
DATA 811/ 674.14, 832.11, 9371.48, 205.41, 553.59, 938.179 

1. 70.65, 167.57, 496.73, 369.02, 40.11, -245.17, 
2 -208.20, -262.14, -10.77, 732.52, 449.21, 260.95, 
3 350.65, 1379.29, 520.87, 334.93, 738.39, 547.44, 
4 214.94, 229.29, 167.54, 187.72, 1577.27, 631.74, 
5 330.69, 215.35, 288.58, 179.83, 155.67, 109.20, 
6 1344.05, -115.23, 245.31, -5.15, 40.33, 125.98, 
7 10803.78, -17.03, 41.01, -126.63, -44.70, 548.19, 
8 -209.58, -221.33, 405.41, 439.75, -613.36, -259.67, 
9 -330.06, -395.94, -367.21, -339.09, -245.64, 262.63, 
A 1125.88, 240.52, 389.41, 267.07, 160.88, 80.69, 
1 1775.06, 927.21, 238.79, 492.53, 244.20, 170.45, 
2 290.11, 330.03, 139.78, 1642.28, 1594.09, 1547.78, 
3 1545.54, 1470.76, 0.62, 72.551 110.27, -114.20, 
4 49.91, -95.84, 1968.64, 1980.74, 385.40, 306.40, 
5 205.13, -256.68, -229.88, 1702.87, 1615.22, 1526.00, 
6 296.36, 245.56, 317.82, 338.35, 552.35, 454.12, 
7 379.77, 424.80, 298.43, -186.39, 338.54, 7877.59, 
8 201.61, 445.19, 6175.29, 70.81, -254.33, -281.22, 
9 1052.30, 261.21, -37.89, 152.74, 472.36, 332.59/ 
DATA C11/ 336.26, 227.52, 438.96, 421.44, 560.46, 689.43r 

1 262.82, 28.38, 5548.44, 435.711 1227.88, -53.61, 
2 1817.54, 1809.34, 1711.63, 2583.06, 2552.27, -199.14, 
3 1006.51, 882.17, 1016.39, 1022.78, 943.93, 882.41, 
4 935.50, 2654.03, 2736.55, 329.23, 1201.81, 695.98, 
5 349.58, 107.14, -115.32, 1241.88, -229.65, 1430.12, 
6 -22.44, 528.57, 507.53, 164.49, 30.25, 643.84, 
7 118.50, -14.02, 778.40, -54.48, 891.46, 573.35, 
8 998.26, 196.73, -465.17, 70.74, -70.26, -363.60, 
9 364.36, 487.57, 735.65, 713.81, 569.27, 396.50, 
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A 31.94, 23.27, 2186.16, 2046.84, 1899.77, 1521.98. 
1 1349.91, 1555.57, 821.20, 928.740 2150.35, 152.00, 
2 399.77, 234.57, 15.51, 1894.28, 1947.24. 1779.76, 
3 -207.27, 1812.55, 705.95, 720.88, 1780.25, 885.72, 
4 -9349.93, 449.38, -122.12, 85.35, 234.96, 295.12, 
5 266.00, 726.68, 2080.16, 2002.08, 770.54, 876.91, 
6 944.56, 2122.50, 1895.78, 297.30, 2196.201 882.61, 
7 1001.88, -607.15, 443.55, 349.60, -47.44, 61.52, 
8 138.46, 1014.84, 1303.42, 66.44, 594.59, 156.04, 
9 -460.10, -279.73, -4.38, 505.54, 85.23, -454.45/ 
DATA E11/ -293.89, 348.37, 182.10, 933.75, 23.80, 21.55, 

1 900.65/ 
DATA 812/ 441.33, 308.33, -871.56, -78.08, -173.64, -267.12, 

1 -488.20, 306.23, 26.47, 51.57, 418.15, 695.59, 
2 674.98, 466.22, 164.56, -651.78, 1494.44. 1587.41, 
3 1950.26, 1367.09, 1495.61, 1525.30, -317.83, 1179.73, 
4 71.76, 24.19, 76.17, 75.05, 187.08, 883.36, 
5 258.97, 108.58, 186.10, 311.42, 208.02, 225.63, 
6 1511.44, 1032.97, 19.54, -28.82, 1044.10, 
7 -264.16, 113.26, 71.30, 219.93, 164.34, -208.45, 
8 1494.56, 1552.92, 1119.65, 550.05, 1161.85, 205.61, 
9 -124.05, 1904.62, 1753.47, -149.71, 405.19, 524.61, 
A 1371.52, -116.84, 2028.35, 1365.58, 1403.70, 427.40, 
1 131.18, 213.32, 147.41, 2744.76, 218.31,10077.02, 
2 574.74, 597.44, 529.59, 199.77, 230.52, 257.07, 
3 191.76, 233.54, 711.34, 655.57, 595.81, 772.05, 
4 608.08, 741.18, 225.30, 399.35, 2051.04, 2157.66, 
5 2140.52, 539.91, 370.46, 148.25, 160.32, 167.04, 
6 710.08, 865.66, 753.88, 876.90, 692.37, E90.19, 
7 980.10, 955.55, -156.28, 456.48, 121.18. -36.28, 
8 2149.67, 2082.10, 2011.27, 816.78, 1766.78, 1749.01, 
9 1159.43, 1832.97, 271.99, 106.44, -171.51, 166.33/ 
DATA C12/ 76.92, 158.87, -12.30, -39.79, -388.97, -325.44, 

1 31.35, 224.66, 1344.75, -209.47, 2099.76, 327.31, 
2 158.36, 156.98, 201.04, -11.09, -76.34, 393.92, 
3 -123.19, -4.06, -142.95, -203.06, -104.20, -.107.131 
4 -133.95, 736.87, 1278.65, 2297.78, -119.43, -180.70, 
5 1979.02, 2014.11, 997b.42, -920.17, 722.58e 588.09, 
6 692.57, -20.55, -47.13, 31.77, 220.34, -337.14, 
7 -500.28, -378.77, 205.33, 836.26, 116.83, -255.71, 
8 2062.49, 1058.89, 2918.90, 124.64, 305.15, 476.71, 
9 -221.40, -285.45, -396.99, -394.40, -330.62, 163.78, 
A 428.45, 401.04, 203.13, 210.64, 211.40, 106.27, 
1 243.64, 238.12, 1162.09, 1211.07, 317.01, 1015.14, 
2 112.65, 256.95, 357.01, 1186.68, 189.76, 171.60, 
3 989.73, 176.63, 1318.17, 1267.08, -263.31, 1906.50, 
4 7783.69, 281.93, 904.46, 205.91, 532.94, 963.95, 
5 582.19, 157.44,-1324.98,-1346.74, -666.75, 
6 -931.98,-1540.27. -362.96, 598.74, 3299.01, 8605.21, 
7 9505.67, 606.90, 600.04, -257.57, 238.67, 141.35, 
8 144.49, -38.62, 2042.49, 298.12, 514.951 1051.96, 
9 635.50, 652.00, 115.62, -261.87, 359.84, 1143.72/ 
DATA E12/ 1565.99, 3086.23, 225.58, 439.04, -491.94, -409.95, 

1 24.47/ 



;1 RELEASE 2.0 .PAPLIB DATE = 75276 17/02/02 
249. 

OtTA 813/ 703.26, 747.65, 9480.05, 0.31, 520.14, 875.66, 
1 140.59, 68.71 ► 302.15, 304.84, 5.98, -268.94, 
2 -220.70, -289.34, -221.59, -33.67, 375.49, 285.93, 
3 435.37, 1212.93, 657.79, 490.04, 827.96, 607.70, 
4 219.16, 225.75, 186.36, 163.54, 1571.34, 677.95, 
7 10524.06, 74.66, 66.89, -102.49, -93.33, 394.19, 
5 413.34, 195.18♦ 316.76, 205.82, 140.14, 77.36, 
6 601.19, -110.37, 247.68, -68.14, 54.92, 100.74, 
8 -187.78, -201.40, 369.42, 166.69, -608.43, -48.07, 
9 -275.76, -392.89, -372.28, -144.23, -323.85, 277.40, 
A 876.98, 203.68, 423.83, 294.47, 213.81, -16.94, 
1 1932.20, 951.66, 334.55, 539.28, 242.65, 208.20, 
2 311.65, 317.14, 196.36, 1614.93, 1553.94, 1499.72, 
3 1555.22, 1418.34, 10.95, 88.51, 116.36, -73.44, 
4 64.88, -74.30, 1929.57, 2005.25, 385.18, 325.77, 
5 252.30, -153.84. -167.96, 1714.23, 1626.93, 1536.35, 
6 216.25, 183.46, 256.27, 348.09, 455.48, 453.24, 
7 373.97, 447.78, 317.26, -56.65, 436.58, 7751.61, 
8 238.78, 462.21, 5950.77, -87.76, -330.15, -342.80, 
9 1094.20, 198.91 ►  -36.88, 176.90, 342.24, 310.37/ 
DATA C13/ 297.61, 236.26, 108.41, 89.37, 462.78, -4.82, 

1 160.64, -131.24, 5959.62, 39.80, 1078.11, -34.22, 
2 1815.08, 1810.85, 1723.77, 2583.13, 2547.02, -237.32, 
3 1008.50, 902.62, 1015.20, 965.12, 941.26, 885.14, 
4 921.00, 2511.94, 2436.06, 327.411 1108.07, 733.60, 
5 558.80, 558.24, 62.05, 1491.15, -162.53, 1391.55, 
6 68.18, 415.22, 428.18, 48.38, 83.54, 549.63, 
7 135.40, -15.11 ►  782.01, -45.30, 864.64, 468.46, 

1155.21, 176.94, -137.18, 51.94, -101.81, -397.18, 
9 302.27, 385.04, 602.66, ,615.73, 305.99, 102.901 
A 76.62, 57.20, 2113.95, 1990.46, 1863.68, 1469.28, 
1 1375.42, 1518.34, 1626.62, 986.95, 1829.82, 81.50, 
2 462.33, 316.35, -29.431 1850.05, 1850.99, 1732.93, 
3 33.66, 1755.35, 742.92, 765.44, 1140.61, 853.73, 
4 -2320.88, 353.73, -138.73, 80.13, 261.42, 479.40, 
5 295.41, 748.93,11181.66, 2771.25, 1244.79, 914.12, 
6 1178.84, 2171.63, 1889.11, 158.12, 2379.01, 898.97, 
7 1039.29 ►  -335.07, 318.37, 287.59, -82.28, 31.57, 
8 112.75, 872.43, 1310.46, 50.96, 462.37, 146.01, 
9 -466.20, -261.65, 138.45, 469.75, 119.95, -408.16/ 
DATA E13/ -274.94, 350.21, 164.46, 931.89, 71.89, 78.06, 

1 761.65/ 
DATA 814/ 610.31, 457.84, -730.36, 59.83, -268.28, -218.30, 

1 -497.23, 427.07, 174.05, 215.23, 565.65, 721.52, 
2 693.95, 546.75, 469.00, 354.40, 1593.45, 1823.73, 
3 1771.56, 1295.71, 1379.63, 1478.59, -355.35, 1125.85, 
4 79.46, 32.23, 58.60, 101.72, 185.06, 879.90, 
5 116.98, 151.30, 125.62, 239.49, 248.91, 250.56, 
6 505.08, 1622.53, 1042.39, 74.08, -49.40, 1046.95, 
7 -143.67, 7.01, 48.67, 198.50, 186.08, -140.25, 
8 1616.87, 1576.96, 1715.96, 1354.03. 1128.18, -56.87, 
9 -192.61, 1904.02, 1793.64, -302.62, 453.65, 451.23, 
A 1408.59, -110.62, 1749.32, 1473.03, 1520.84, 415.31, 
1. 6.79, 294.01, 133.69, 2709.26, 147.52, 3244.22, 
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2 446.98, 655.57, 511.57, 184.37, 202.65, 203.81, 
3 186.43, 217.64, 749.37, 652.99, 587.601 719.99, 
4 585.65, 666.67, 373.53, 382.16, 2122.68, 2169.54, 
5 2181.62, 338.76, 270.84, 180.71, 166.56, 160.90, 
6 802.34, 896.35, 845.01, 892.44, 798.30, 911.28, 
7 960.30, 945.76, *495.29, 240.15, -17.30, -40.41, 
8 2131.39, 2073.58, 2008.53, 1145.59, 2394.08, 2028.89, 
9 1219.31, 2000.70, 271.00, 107.53, -67.68, 196.89/ 
DATA C14/ 104.36, 135.21, 354.20, 354.68, -316.75, 185.70, 

1 128.71, 396.54, 827.22, 22.29, 913.67, 301.30, 
2 179.18, 167.29, 183.59, -26.21, -78.01, 527.41, 
3 -150.12, -108.53, -220.76, -285.64, -170.67, -419.56, 
4 -152.77, 839.08, 960.85, 1852.64, -206.80, -226.23, 
5 1997.99, 1929.04, 454.09, -935.68, 544.64, 636.64, 
6 591.61, 123.00, 41.20, 193.99, 56.15, -265.56, 
7 -498.31, -352.34, 233.61, 798.06, 115.96, -190.53, 
8 1945.41, 1095.53, 1020.41, 139.36, 338.38, 503.97, 
9 -206.47, -251.26, -366.92, -217.28, 468.91, 
A 419.48, 366.22, 257.78, 249.45, 240.86, 344.09, 
1 322.13, 188.35, 1217.34, 1227.84, 260.55, 1177.49, 
2 238.03, 229.98, 387.98, 1093.95, 332.48, 224.04, 
3 613.31, 208.76, 1292.89, 1250.60, -147.71, 1986.08, 
4 2186.69, 524.76, 1042.71, 222.28, 509.89, 588.01, 
5 437.20, 120.73,-1342.40,-1281.33, -744.86, -338.00, 
6 -955.08,-1439.17, -350.02, 825.22, 2600.32, 8442.34, 
7 9159.95, 335.08, 883.90, -222.02, 299.40, 171.46, 
8 176.62, 231.22, 2390.97, 243.67, 776.42, 1081.75, 
9 630.59, 589.46, -15.04, -244.76v 409.53, 1034.59/ 
DATA E14/ 1534.61, 2254.77, 263.57, 384.96, -442.61, -412.58, 

1 -53.88/ 
DATA 815/ 1066.04, 991.82, 9460.52, -474.32, -102.86, 857.13, 

1 191.99, 70.21, -75.89, 501.05, 97.92, -154.46, 
2 -181.59, -239.49, -403.16, 226.30, 435.33, 383.91, 
3 439.34, 1278.14, 686.25, 754.40, 837.73, 643.44, 
4 194.29, 173.54, 210.94, 125.30, 1606.83, 836.36, 
5 269.87, 170.43, 370.02, 260.42, 139.49, -7.89, 
6 617.52, -151.23, 234.60, -95.46, 40.20, 96.77, 
7 9297.39, 200.08, 32.76,.-112.561 -22.10, -31.16, 
8 -127.75, -157.56, 400.98, 224.88, -586.93, 350.89, 
9 -229.26, -412.13, -373.06, -179.02, -343.91, 291.39, 
A 791.41, 203.32, 358.06, 321.67, 107.86, 9.29, 
1 1981.59, 981.21, 249.92, 574.80, 301.50, 218.42, 
2 385.18, 313.53, 265.58, 1596.39, 1531.92, 1491.89, 
3 1630.74, 1418.41, 23.24, 105.751 98.94, -26.33, 
4 100.01, -85.92, 1887.53, 2004.35, 388.03, 355.93, 
5 269.31, -8.25, -42.46, 1758.61, 1653.12, 1549.74, 
6 51.36, 68.71, 105.37, 327.25, 190.08, 415.47, 
7 322.37, 396.82, 504.52, 234.97, 496.25, 7495.20, 
8 361.87, 407.45, 5987.78, -149.85, -313.46, -328.92, 
9 1100.98, 283.19, 11.31, 81.86, 10.20, 286.91/ 
DATA C15/ 95.08, 182.02, 166.67, 414.60, 91.82, -268.10, 

1 91.55, -230.90,-1902.43, 72.77v 1078.81, 95.86, 
2 1818.32, 1811.96, 1716.47, 2584.75, 2550.12, -325.87, 
3 1123.54, 937.62, 1105.83, 943.28, 978.92, 1005.09, 
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4 964.35, 2486.62, 2375.69, 302.64, 955.05, 778.95, 
5 1028.76, 9479.24, 215.40, 1360.07, -29.30, 1341.21, 
6 116.95, 435.50, 444.26, -28.70, 118.53, 214.75, 
7 135.32, 7.72, 800.25, -57.42• 962.11, 440.42, 
8 1230.01, 117.57, -126.53, 51.82, -115.64, -248.17, 
9 80.47, -90.30, -0.08, 314.75, 37.66, 49.76, 
A 145.03, 11.39, 2140.27, 1996.20, 1870.37, 1502.22, 
1 1431.97, 1520.75, 6023.54, 1062.19, 1724.78, -84.77, 
2 696.54, 303.35, -18.40, 2044.81, 1766.75, 1713.77, 
3 134.56, 1726.86, 792.94, 745.07, 928.08, 851.35, 
4 5133.55, 439.06, -140.20, 134.04, 191.73, 462.53, 
5 252.15, 763.17, 2113.17, 2036.65, 1904.14, 2124.31, 
6 1043.46, 1342.62, 1801.49, 61.08, 2415.55, 901.03, 
7 1038.10, 1415,23, 476.08, 240.75, -108.88, -65.83, 
8 13.44, 927.60, 1308.81, 75.70, 316.74, 156.84, 
9 -240.90, -111.21, 344.68, 452.73, 343.75, 7.36/ 
17)ATA E15/ -285.32, 376.47r 136.20, 908.70, 100.04, 50.60, 

1 1399.39/ 
DATA 816/ 127.32, -671.34, 592.75, 317.25, -210.11, 

1 -524.38, 437.14, 560.24, 117.76, 477.19, 600.02, 
2 656.07, 454.91, 950.85, -44.72, 1569.82, 1707.29, 
3 1642.71, 1224.63, 1364.96, 1365.89, -357.28, 1069.60, 
4 112.48, 91.62, 32.90, 147.20, 174.24, 669.53, 
5 195.29, 198.51, 42.80, 137.00, 256.90, 315.47, 
6 496.23, 1750.56, 1096.67, 98.41, -29.01, 1023.39, 
7 -97.16, -82.20, 70.03, 204.92, 134.68, 125.28, 
8 1590.62, 1520.86, 1720.10, 1326.20, 1019.08, -390.98, 
9 -251.62, 1979.56, 1775.52, -194.09, 473.89, 391.42, 
A 1475.40, -115.56, 2279.27, 1564.27, 2035.46, 338.68, 
1 -42.85, 310.49, 190.95, 2702.68, 41.02, 3252.19, 
2 272.671 684.10, 466.44, 169.17, 177.60, 154.72, 
3 158.70, 2C1.39, 776.88, 645.16, 601.13, 669.78, 
4 551.48, 658.39, 477.11, 392.51, 2134.52, 2139.08, 
5 2213.46, 107.26, 74.65, 198.34, 167.44, 155.67, 
6 958.74, 961.93, 988.23, 917.86, 1001.44, 941.01, 
7 965.07, 961.78, -308.71, -75.71, -85.19, -3.46, 
8 2055.71, 2047.52, 1993.40, 1338.19, 2185.62, 1904.89, 
9 1230.29, 1696.46, 231.16, 183.00, 193.30, 220.39/ 
DATA C16/ 234.42, 161.09, 350.32, 207.43, -35.70, 553.69, 

1 198.86, 528.37,-6616.16, -0.49, 848.06, 203.35, 
2 190.48, 169.88, 193.78, -38.16• -83.11, 827.13, 
3 -263.74, -175.10, -337.45, -318.98, -235.72, -238.83r 
4 -218.07, 892.99, 904.32, 1702.07, -146.10, -279.14, 
5 1820.93, 1707.28, 24.00, -870.01, 197.38, 620.93, 
6 540.58, 133.51, 41.83, 317.14, -24.18, 7.42, 
7 -495.85, -366.47, 238.08, 795.92, 19.77, -173.28, 
8 1937.65, 1237.64, 943.15, 139.00, 354.21, 280.84, 
9 -64.50, 92.10, 0.51, -227.19, -33.45, 585.19, 
A 376.55, 404.55, 320.18, 296.39, 275.46, 560.22, 
1 321.85, 142.83, 1258.75, 1238.27, 177.93, 1512.89, 
2 251.19►  267.49, 364.68, 719.48, 535.84, 279.69• 
3 495.76, 221.21, 1267.29, 1252.65, -67.09, 1991.22, 
4 -210.71, 540.66, 1098.46, 136.33, 568.07, 584.39, 
5 458.33, 99.64,-1092.02,-1017.33, -971.52,-1041.62, 
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6 -739.84,-1008.77, -320.27, 1026.60, 2507.54, 8269.44, 
7 9165.67, -712.32, 828.64, -191.89, 342.24, 284.94, 
8 342.36, -3.69, 2445.68, 181.62, 1129.27, 1058.16, 
9 289.95, 408.39, -167.85, -235.83, 249.74, 345.62/ 
DATA E16/ 1536.86, 2041.73, 320.40, 386.18, -451.43, -381.00, 

1 -380.48/ 
DATA 817/ 1067.09, 991.14, 2346.34, -474.37, -102.86, 857.59, 

1 192.00, 69.54, -75.82, 500.89, 97.95, -154.49, 
2 -177.65, -239.49, -403.20, 226.61, 435.29, 383.87, 
3 439.34, 1280.25, 688.50, 753.53, 837.73, 643.67, 
4 194.31, 173.53, 210.72, 125.92, 1606.77, 836.49, 
5 270.02, 170.44, 370.07, 260.66, 139.58, -10.09, 
6 618.42, -151.23, 234.65, -95.46, 39.39, 96.74, 
7 9397.39, 194.99, 32.44, -110.01, -23.27, -31.16, 
8 -127.32, -157.56, 400.99, 224.88, -586.93, 351.83, 
9 -229.26, -412.50, -373.10, -179.05, -342.27, 290.60, 
A 791.49, 202.18, 358.05, 323.22, 107.79, 9.29, 
1 1981.63, 981.33, 249.92, 574.84, 301.54, 218.53, 
2 385.09, 312.70, 265.27, 1596.931 1531.80, 1491.72, 
3 1631.29, 1418.91, 23.31, 105.69, 98.19, -26.31, 
4 99.28, -85.93, 1887.49, 2004.36, 388.05, 355.80, 
5 269.31, -7.56, -10.36, 1758.85, 1653.09, 1549.74, 
6 51.46, 68.46, 105.58, 327.46, 189.62, 415.99, 
7 322.55, 396.97, 499.49, 239.34, 495.95, 7521.60, 
8 361.82, 404.36, 6038.20, -149.25, -313.42, 
9 1101.81, 272.27, 9.03, 82.25, 10.46, 286.70/ 
DATA C17/ 94.64, 179.93, 166.83, 414.04, 91.77, -268.151 

1 92.00, -229.75,-1903.53, 70.67, 1078.87, 96.83, 
2 1817.90, 1811.73, 1716.34, 2584.69, 2550.10, -325.87, 
3 1123.54, 937.89, 1105.72, 943.22, 977.68, 1004.89, 
4 963.81, 2487.92, 2375.68, 302.66, 956.18, 778.821 
5 1028.07, 9490.60, 215.40, 1359.40, -29.30, 1341.37, 
6 116.95, 438.94, 444.26, -28.22, 117.64, 214.99, 
7 135.32, 7.87, 800.81, -57.42, 961.50, 440.15, 
8 1230.01, 117.81, -125.77, 51.12, -115.78, -219.04, 
9 65.27, -100.89, -0.17, 310.27, 16.47, 49.97, 
A 145.03, 11.37, 2139.95, 1996.19, 1870.23, 1501.76, 
1 1431.51, 1521.07, 6061.87, 1066.57, 1724.78, -84.77, 
2 696.54, 302.99, -18.60, 2045.57, 1766.75, 1713.87, 
3 134.90, 1726.81, 789.62, 745.13, 928.63, 851.31, 
4 5200.21, 439.06, -140.20, 131.05, 190.91, 462.48, 
5 252.20, 762.98, 2113.17, 2036.76, 1904.27, 2124.28, 
6 1043.89, 1342.43, 1801.59, 60.27, 2418.19, 901.03, 
7 1038.10, 1414.30, 476.09, 240.52, -108.98, -66.11, 
8 14.08, 928.35, 1308.81, 75.70, 316.70, 156.97, 
9 -111.21, 344.68, 452.96, 343.12, 7.36/ 
DATA E17/ -285.30r 376.30, 135.96, 908.44, 100.04, 49.99, 

1 1399.39/ 
DATA 818/ 126.17, -2.52, -671.99, 592.84, 317.25, -210.40, 

1 -524.38, 437.89, 560.17, 117.85, 477.16, 600.12, 
2 652.62, 454.91, 951.03, -45.21, 1569.81, 1707.61, 
3 1643.57, 1223.82, 1364.05, 1365.94, -357.28, 1069.52, 
4 112.46, 91.63, 33.13, 146.37, 174.26, 669.65, 
5 195.17, 198.49, 42.72, 136.65, 256.49, 316.85, 
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6 494.86, 1750.56, 1096.66, 98.47, -27.95v 1023.44, 
7 -97.16, -79.52, 70.26, 203.10, 135.42, 125.28, 
8 1589.85, 1520.86, 1720.03, 1326.20, 1019.08, -391.57, 
9 -251.62, 1984.35, 1775.68, -194.03, 470.87, 392.25, 
A 1475.31, -114.81, 2279.26, 1561.921 2035.56, 338.67, 
1 -42.89, 310.37v 190.95, 2702.78, 40.98, 3247.86, 
2 272.79, 684.97, 466.68, 169.01, 177.60, 154.77, 
3 158.59, 201.14, 776.73, 645.25, 601.77, 669.72, 
4 552.10, 658.39, 477.11, 392.50, 2134.32, 2138.64, 
5 2213.43, 106.38, 30.48, 198.15, 167.56, 155.66, 
6 958.74, 962.07, 988.00, 917.77, 1001.66, 940.90, 
7 965.02, 961.73r -306.19, -79.34, -85.05, -3.20, 
8 2055.73, 2047.60, 1993.40, 1336.89, 2185.46, 1882.28, 
9 1229.81, 1714.44, 233.04, 182.71, 193.08, 220.59/ 
DATA C18/ 234.75, 162.47, 350.17, 207.72, -35.63, 553.72, 

1 198.56, 526.56,-6656.55: 1.08, 848.06, 202.59, 
2 190.56, 170.00, 194.06, -38.11, -83.25, 827.13, 
3 -263.74, -175.32, -337.37, -318.94, -235.21, -238.60, 
4 -217.58, 892.28, 904.32, 1701.98. -147.96, -279.00: 
5 1821.09, 1708.10, 24.00, -869.87, 197.38, 620.60, 
6 540.58, 130.73, 41.83, 316.33, -23.25, 7.19, 
7 -495.85, -366.57, 237.71, 795.92, 20.26, -173.06, 
8 1937.65, 1237.08, 941.86, 139.60, 354.41, 244.97, 
9 -52.56, 102.71, 0.59, -224.55, --16.02, 584.92, 
A 376.55, 404.56, 320.24, 296.36♦ 275.49, 560.90, 
1 322.31, 142.58, 1268.60, 1238.18, 177.93, 1512.90, 
2 251.19, 267.76, 364.89, 718.81, 535.84, 279.38, 
3 495.62, 221.60, 1270.32, 1252.62, -67.56, 1991.21, 
4 -203.51, 540.66, 1098.46, 140.83, 569.44, 584.62, 
5 458.27, 99.98,-1092.02,-1017.35, -971.571-1041.63, 
6 -740.25,-1008.64, -320.27, 1027.27, 2505.b7, 8369.44, 
7 9246.92, -712.16, 828.62, -191.74, 342.37, 285.29, 
8 341.32, -3.66, 2445.68, 181.62, 1129.24, 1057.96, 
9 290.15, 408.39, -167.85, -235.95, 250.24, 345.62/ 
DATA E18/ 1537.01, 2043.81, 320.91, 386.57, -451.43, -380.62, 

1 -380.48/ 
DATA 819/ 816.82, 2510.09, -314.94, -54.57, 475.31, 959.78, 

1 0.00, 326.39, 141.75, 382.82, 214.74, -21.87, 
2 -190.27, 382.76, -238.92, 19.39, 696.01, 321.64, 
3 193.32, 1724.99, 422.84, 596.49, -231.29, 654.27, 
4 186.39, 137.23, 95.56, 187.01, 1644.54, 676.57, 
5 379.76, 165.27, 344.18, 263.20, 174.62, 134.42, 
6 1227.74, -157.80, 223.39, -315.86, 68.70, 205.84, 
7 9666.45, -88.44, -238.25, -133.72, 655.60, 
8 -146.43, -216.40, 606.37, 532.14, -395.61, -241.131 
9 -355.53, -491.52, -373.86, -466.25, -441.22, 349.38, 
A 938.91, 98.07, 319.28, 236.71, 33.36, -95.87, 
1 1385.83, 966.231 -13.36, 463.81, 195.68, 561.91, 
2 414.78, 237.83, 304.24, 1608.72, 1558.08, 1470.89, 
3 1669.59, 1436.88, -9.46, 24.14, 83.36, -181.82, 
4 27.96, -171.49, 2000.60, 1930.35, 396.65, 336.31, 
5 155.80, -313.62, 1700.14, 1608.40, 1521.43, 
6 -54.57, 172.01, 50.62, 320.62, 139.54, 449.97, 
7 423.18, 282.75, 236.19, 385.27, 730.30, 7573.32, 
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8 173.32, 384.14, 6193.60, 28.14, —24.39, —38.56, 
9 916.38, 465.27, 67.04, 77.30, 93.88, 402.18/ 
DATA C19/ 235.13, 74.46, 102.76, 3.99, —225.33, 108.33, 

1 156.53, —54.15,-2485.39, 720.91, —.629.441 104.74, 
2 1819.37, 1799.87, 1699.26, 2592.31, 2570.85, —298.63, 
3 1213.33, 870.09, 1184.74, 1145.25, 1050.93, 1097.63, 
4 1092.93, 2558.42, 2557.75, 290.72, 1258.15, 731.97, 
5 684.83, 9325.80, 1100.27, 1217.05, —144.44, 1414.81, 
6 720.98, 719.55, 713.03, 126.39, 57.18, 241.97, 
7 . 72.25, 93.36, 724.80, —117.53, 1849.69, 370.141 
8 987.63, 124.64, —518.42, 81.91, 88.81, 306.64, 
9 325.23, 424.46, 577.46, 651.21, 529.61, 77.09, 
A 29.59, —23.21, 2282.18, 2118.22, 1951.90, 2041.77, 
1 1586.48, 1528.70, 1940.91, 1044.32, 2251.86, —70.10, 
2 45.69, —15.35, 63.38, 2405.68, 1997.85, 1782.45, 
3 —414.66, 1859.96, o49.15, 696.00, —209.70, 937.17, 
4 7285.91, 278.08, —35.82, 119.08, 120.52, 226.97r 
5 182.95, 638.38o 1014.80, 406.17, 1185.12, 1257.10, 
6 500.14, 574.06, 1788.42, 182.17, 2089.32, 948.55, 
7 35.76, 405.78, 640.22, 349.58, —415.89, —417.07, 
8 67.03, 1102.34, 1285.11, 107.44, 339.70, 209.78, 
9 —265.45, —96.72, 72.93, 453.48, 494.16, —7.32/ 
DATA E19/ —280.03, 345.48, 168.92, 892.24, 33.75, —14.86, 

1 977.15/ 
DATA 820/ 352.03, —506.04, 15.15, 104.68, —154.67, —300.85, 

1 —398.41, 153.45, 321.06, 99.83, 217.00, 472.89, 
2 648.56, —229.93, 499.93, 223.17, 1313.19, 1499.34, 
3 1987.25, 1496.61, 1566.17, 1380.19, 333.16, 1104.25, 
4 111.57, 132.62, 160.61, 77.02, 167.20, 772.46, 
5 101.18, 205.38, 80.12♦ 129.62, 184.39, 211.29, 
6 —220.21, 1617.11, 1163.85, 507.24, —61.71. 788.86, 
7 ....483.04, 87.90, 166.14, 311.22, 220.72, —241.48, 
8 1428.83, 1545.52, 1090.17, 615.11, 395.25, 192.74, 
9 —98.25, 2102.03, 1689.72, 211.46, 764.11, 482.36, 
A 1577.89, —25.13, 2675.89, 1566.57, 2391.82, 611.73, 
1 551.58, 221.83, 330.51, 2767.99, 290.52, 975.91, 
2 274.98, 735.94, 397.35, 228.82, 231.48, 253.06, 
3 145.62, 234.89, 764.98, 711.92, 625.45, 906.94, 
4 632.37, 827.52, 273.59, 442.03, 2037.00, 2080.40, 
5 2168.71, 384.65, 588.15, 207.68, 195.55, 181.20, 
6 1001.77, 890.86, 943.12, 890.97, 937.94, 898.68, 
7 931.49, 993.35, —125.43, —199.54, —290.06, —111.92, 
8 2112.43, 2045.76, 1952.76, 894.25, 882.38, 873.03, 
9 1498.09, 1403.81, 184.42, 169.92, 110.96, 135.68/ 
DATA C20/ 134.40, 257.78, 401.82, 461.68, 324.74, 109.77, 

1 140.50, 324.07,-6228.91, —356.68, 2765.50, 197.48, 
2 160.40, 151.33, 215.41, —25.90, —93.73, 755.39, 
3 —333.44, 0.43, —300.98, —352.29, —242.49, —302.54, 
4 —297.39, 765.30, 1050.76, 2247.95, —207.93, —227.32, 
5 1832.60, 1653.72, —895.70, —874.14, 444.94, 404.55, 
6 189.25, —126.34, —176.36, 84.69, 133.56, —21.94, 
7 —454.27, —434.98, 305.60, 903.57, —193.29, —101.16, 
8 1960.94, 1251.64, 2626.47, 114.35, 164.05, —202.13, 
9 —209.81, —260.03, —347.08, —384.79, —322.35, 521.67, 
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A 458.41, 460.58, 241.12, 235.79p 228.32, 44.58, 
1 117.90, 200.05, 1143.28, 1189.25, 122.51, 1402.99, 
2 659.01, 575.69, 292.68, -5.85, 272.13. 260.72, 
3 1344.01, 173.67, 1381.47, 1205.34, 3106.08, 1807.32, 
4 686.12, 759.81, 143.61, 669.79, 953.35, 
5 546.36, 230.51, -817.29, 503.87, -924.52, -944.03, 
6 -122.63, -288.14, -351.47, 776.73, 3333.59, 8454.60, 
7 9718.42, -405.76, 515.04, -263.91, 908.05, 988.77, 
8 248.46, -349.25, 1901.96, 204.53, 925.00, 937.53, 
9 287.89, 405.80, 44.52, -231.08, 75.51, 304.07/ 
DATA F20/ 1349.18, 2324.65, 247.37, 442.89, -449.53, 7349.68,- 

1 -49.72/ 
CO 102 L=1,N8NPY 
INDEX = ID8NRY(L) 
IF ((INDEX .LF:. 240) .DR. (INDEX .GE. 281)) GO TO 999 
INDEX = INDEX - 240 
8ETA(111,L) = D1(INDEX) 
BETA(1,2,L) = C2(INDEX) 
BET4(4,1,L) = 03(INDEX) 
8ETA(4,2,L) = 04(INDEX) 
GO TO 102 

999 CCNTINUE 
IF (INDEX .GT. 280) GO TO 103 
IF (INDEX .GT. 120) GO TO 101 
BETA(1,11L) = 81(INDEX) 
BETA(1,2,L) = 82(INDEX) 
BETA(2,1,L) = 83(INDEX) 
BETA(2,2,L) = B4(INCEX) 
BETA(3,1,L) = 85(INDEX) 
BETA(3,2,L) = 86(INDEX) 
BETA(4,1,L) = 57(INDFX) 
RETA(412,L) = 88(INDEX) 
BETA(5,1,L) = 89(INDEX) 
BETA(5,2,L) = 610(INDEX) 
BETA(6,1,L) = B11(INDEX) 
BETA(6,2,L) = 812(INDEX) 
BETA(7,1,L) = 813(INDEX) 
BETA(7,2,L) = 814(INDEX) 
BETA(8,1,L) = B15(INDEX) 
BETA(8,2,L) = 816(INCEX) 
BETA(9,1,L) = 817(INDEX) 
BETA(9,2,L) = 818(INDEX) 
BETA(10,1,L) = 819(INDEX) 
BETA(10,2,L) = 820(INCEX) 
GO TO 102 

101 INDEX = INDEX 120 
8ETA(1,1,L) = GUINN:Xi 
BETA(1,2,L) = C2(INDEX) 
PET4(2,1,L) = C3(INDEX) 
8ETA(2,2,L) = C4(INDEX) 
BETA(3,1,L) = C5(INDEX) 
8FTA(32,L) = C6(INDEX) 
BETA(4,1,L) = C7(INDEX) 
BFTA(4,2,L) = C8(INDEX) 
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BETA(5,1,L) = CS(TWEX) 
BETA(5,2,L) = C10(INDEX) 
BETA(611,L) = C11(INDEX) 
BETA(6t2,L) = c12(INcrx) 
BETA(7,1,L) = C13(INDEX) 
BETA(7,2,L) = C14(INDUX) 
BETA(8,10..) = C15(INDEX) 
BETA(812,L) = C16(INDEX) 
BETA(9,1,L) = C17(INDFX) 
BETA(9,2,L) = C18(INDEX) 
BETA(10,1,L) = C19(INDEX) 
BEI-A(1012,U = C20(INCEX) 
GO TO 102 

103 CONTINUE 
INDEX = INDEX - 280 
BETA(1,1,L) . = El(INDEX) 
BETA(192,L) = E2(INDEX) 
BETA(2,1tL) = E3(INDEX) 
FETA(2,2,L) = E4(INDEX) 
BETA(3,1,L) = E5(INDEX) 
BETA(3,2,L) = E6(INDEX) 
BETA(4,1,L) = E7(INDEX) 
BETA(4,2,L) = E8(INDEX) 
BETA(5,1,L) = E9(INDEX) 
BETA(5,2,L) = E10(INDEX) 
BETA(6,1,L) = E11(INDEX) 
BETA(6,2,L) = E12(INDFX) 
BETA(7,1,L) = E13(INDEX) 
BETA(7,2,L) = E14(INDEX) 
8ETA(8,1,L) = E15(INDEX) 
6ETA(812,L) = E16(INDEX) 
BETA(9,1tL) = E17(INDEX) 
BETA(9,2,L) = E18(INDEX) 
BETA(10,1,L) = E19(INDEX) 
BETA(10,2,L) = E20(INDEX) 

102 CONTINUE 
RETURN 
END • 
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SUBROUTINE IDEAUKI-'.N0,*) 
COmMON/GPP1/NCASE,NOATA,NCOMP,NCOMPI,NCOMP2,NLIBIN8NRY. 
COMMON/GPP8/Bf10,10,75) 

C 
C IF PURE COMPONENT DATA FROM WHICH TO CALCULATE VAPOR PHASE NON- 
C IDEALITY IS NOT AVAILABLE IN SUBROUTINE VLELIB, ASSUME THE IDEA 
C GAS STAT7 BY SETTING THE SECOND VIPIAL COEFFICIENTS TO ZERO. 
C 

CO 101 K=1,KEND 
00 101 I=1,NCOMR 
00 101 J=1,NOOMP 
E(I,J,K) = 0.0 
BfJ,I,K) = 0.0 

101 CONTINUE 
PETUN 1 . 
END 



RELEASE 2.0 VPIAL DATE = 75276 17/9M02 

• 
SLBROUTINF VIRIAL(KFNO) 
COMmON/C,RP1/NCAS:,NCATA,NCCMP,NCOMP1,NCOMF2iNLI8,NBNPY 
COMM0N/GRP2/TC(10,10),PC(10,10),VC(10,10),OMEGA(10),OMEGAH(10), 

1 DIPOLE(10,10),ETA(10,10) 
COMMON/GRP5/P(75),T(75),X(10,75),Y(10,75) 
COMMON/GRP6/TA3S(75),RT(75),V(10,75),FIOL(10,75),GAMMA(10,75) 
CCMMON/GRP8 / 8110,10,75) 
rIMENSION W(10,10) 

r 

C O'CONNELL-PRAUSNITZ CORREATICN FOR SECOND VIPIAL COEFFICIENTS. 
C 

00 101 I=1,NCOMP 
IF (DIRCLE(I,I) .E0. 0.0) GO TO 102 
W(I,I) = CMEGAH(I) 
GO TO 101 

102 W(I,I) = OMEGAtI) 
101 CONTINUF 

DO 103 I=1,NCOMP1 
JSTAPT = I + 1 
PO 103 J=JSTART,NCOMP 
TC(I,J) = (TC(I,I) * TC(J,J)) ** 0.5 
VC(I,J) = (1(VC(I,I) ** 0.33333) + (VC(J,J) ** 0.33333)) ** 3)/8.0 
PC(I,J) = (1(PC(I,I)*VC(I,I)/TC(I,I)) + (PC(J,J)*VC(JtJ)/TC(J,J))) 

* ICU's))) / (2.0 * VC(I,J)) 
ETA(I,J) = (TA(I,I) + ETA(J,J)) / 2.0 
DIPOLE(I,J) = DIPOLE(I,I) * DIPCLE(J,J) 
WII,J) = (W(I,I I + W(J,J)) / 2.0 

103 CONTINUE 
00 201 K=1,KEN0 
TABS(K) = T(K) + 273.15 
DO 201 I=1,NCOMP 
DO 201 J=I,NCOMP 
TR1 = TABS(K) / TC(I,J) 
TR2 = TR1 ** 2 - 
TR3 = TR1 ** 3 
TRB = TP1 ** 8 
F80 = 0.1445 - (0.33/TR1) (0.1385/TR2) - (0.0121/TR3) 
FB1 = 0.073 + (0.46/TR1) - (0.5/TR2) - (0.097/TR3) (0.0073/TR8) 
IF (DIPOLE(1,J) .EQ. 0.0) GO TO 202 
RC = (1.0E05) * DIPOLE(I,J) * PC(I,J) / (TC(I,J) ** 2) 
IF (RD .LE. 4.0) GO TO 202 
Al = ALOG(RD) 
t2 = Al ** 2 
A3 = Al ** 3 
FBMU = - 5.23722 + (5.665807*A1) (2.133816*A2) + (0.2525373*A3) 
1 + f(5.76977 (6.181427*A1) + (2.28327*A2) 
2 (0.2649074*A3)) / TR1) 
IF (FIA(1,J) .EO. 0.0) GC TO 203 
FBA = - EXP(6.6 * (0.7 - TR1)) 
GO TO 204 

202 FBMU = 0.0 
203 FBA = 0.0 
204 E(I,J,K) = (FB0 + (WII,J) * FBI.) + FBMU + (ETA(I,J) * FBA)) 

1 * 82.057 * TC(I,J) / PC(I,J) 
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80,1,K) = B(19J,K) 
201 CONTINUE 

RETURN 
END 
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SUBROUTINE RSTATE(KENC) 
CO4MON/GRP1/NCASE,NDATA,NCEMP,NOOMPI,NCEMP2,NLIB,NBNRY 
COMMON/GPP3/AP(1)),PP(10)tCP(10),AV(10),BV(10),CV(10) 
COPMCN/GRP5/P(75),T(75),X(10,75),Y(10,75) 
COMMCN/GRR6/TA8S175)oRT(75)*V(10,75),FIOL(10,75),GAMMA(10,75) 
COMMON/GRPB/B(10,10s75) 

C 
C CALCULATE ALL TEMPERATURE DEPENDENT PURE COMPONENT PROPERTIES. IN 
C ADDITION CALCULATE THE LAST COMPONENT LIQUID AND VAPOR MOLE 
C FRACTION BY DIFFERENCE. 
C 

CALL MOLVCL 
CO 101 K=1,KEND 
SUMX = 0.0 
SUMY = 0.0 
X(NCOMP,K) = 0.0 
Y(NCCMP,K) = 0.0 
FT(K) = 82.057 * 760.0 * TABS(K) 
DO 102 I=1,NCOMP 
SUMX = SUMX + X(I,K) 
SUMY = SUMY + Y(I,K) 
V(I,K) = AV(I) + (BV(I) * TABS(K)) + (CV(I) * ITABS(K) ** 2)) 
PS = 10.0 ** (AP(I) (BPtI) / (CP(I) + T(K)))) 
POYNT = EXP1—PS * V(I,K) / RT(K)) 
PORT = PS / RT(K) 
VS = 10.5 + ((0.25 + -(PORT * ** 0.5)) I PORT 
PHIS = FXP(2.0 * B(I,I,K) / VS) / (PORT * VS) 
FIOL(I,K) = PHIS * PS * PCYNT 

102 CONTINUE 
X(NCCMP,K) = 1.0 — SUMX 
Y(NCOMP,K) = 1.0 — SUMY 

• 101 CONTINUE 
RETURN 
END 
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SUBPOUTINE TCONST 
C0MW7IN/(3RPIINCASE,NCATA,NCOMP,NCOMPI,NO0VP2,NLI8,N3NRY 
COMMON/GRP5/P(75),T(75),X(10,75),Y(10,75) 
COMMON/GRP6/TA8S(75),RT(75),V(10,75),FIOL(10,75),GAMMA(10,75) 
COMM1N/GRP8/8(10,10,75) 
DO 101 K=2,NDATA 
SUMX = 0.0 
SUMY = 0.0 
X(NCOMP,K) = 0.0 
Y(NCOMP,K) = 0.0 
PT(!() = RT(1) 
TABS(K) = TABS(1) 
DO 102 I=1,NCOMP 
SUMX = SUMX + X(I,K) 
SUMY = SUMY + Y(I,K) 
V(I,K) = V0,1) 
FIOL(I,K) = ETOL(I,1) 
DO 103 J=1,NCOMP 

103 B(1,J,K) = 6(I,J,1) 
102 CONTINUE 

X(NCOMP,K) = 1.0 SUMX 
Y(NCOMP,K) = 1.0 -..SUMY 

101 CONTINUE. 
PITURN 
END 
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SUBROUTINE MOLVOL 
COMMON/GRPUNC4SE,NDATAINCOmP,NOOMP1,NCONP2INLI8,NBNRY 
COMMON/GRP3/AP(10),BP(10),CP(10),AV(10),BV(10),CV(10) 
COMMON/GRP4/T1(10),V1(10),T2(10),V2(10),T3(10),V3(10) 

C 
C CALCULATE MOLAR VOLUME COEFFICIENTS FROM PUFE COMPONENT TEMPERA- 
C AND VOLUME DATA. 
r 

C USE EQUATIONS THAT ARE CUADP.4TIC IN, LINEAR WITH, OR INDEPENDENT 
C OF TFMPERATUPE DEPENDING ON THE AVAILABLE DATA. 
C 

DO 101 I=1,NCOMP 
112 = T1(I) ** 2 
T22 = T2(I) ** 2 
T32 = T3(I) ** 2 
T2T1 = 1.2(1) - 
T3T1 = T3(I) - -TM) 
V2V1 = V2(I) - V1(I) 
V3V1 = V3(I) V1(I) 
IF (V2(I) .EQ. 0.0) GO TO 98 
IF (V3(I) .EQ. 0.0) GO TO 96 
CV(I) = (1T371 * V2V1),- (T27.1 * V3V1)) / (((T22 - T12) * T3T1) - 

1 ((132 - T12) * 121.1)) 
GO TO 97 

-96 CV(I) = 0.0 
97 BV(I) = (V2V1 - (CV(I) * (122 - 1.12))) / T2T1 

GC TO 99 
98 CV(I) = 0.0 

BV(I) = 0.0 
99 AV(I) = V1(I) - (BV(I) * TM)) - (CV(I) *T12) 
101 CONTINUE 

RETURN 
END 
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SUBROUTINE HALA 
COMMON/GRP1/NCASE,NDATA,NCOMP,NCOMP1,NCCMP2,NLIBOBNRY 
CaMMCN/GRP10/CI(15),KCI,SAVECI(100,10,6),NUMBCI41001 
COMMCN/GRP11/BETA(10,2,45),LAMBDA(10,10) 
REAL LAMBDA 
DIW7NSICN DLAM(9,9) 

C 
C CALCULATE THE HALA CONSISTENCY TEST INDEX (CI VALUES) FROM THE 
C UNTRANSFORPED WILSON ENERGY DIFFERENCE PARAMETERS. 
C 

DO 101 1=1,NCOMP1 
JSTART = I + I 
DO 101 J=JSTART,NCOMP 

101 CLAM(I,J-1) = LAMBDA(I,J) LAMBDA(J,I) 
GO TO (201,202,203), NC C? 

201 CI(1) = OLAM(1,2) / (DLAM(1,1) + OLAM(2,2)) 
KCI = 1 
GO TO 102 

202 CI(1) = OLAM(1,2) / (DLAM(1,1) + DLAM(2,2)) 
CI(2) = DLtiM(2,3) / (DLAM(2,2) + OLAM(3,3)) 
CI(3) = DLAM(1,3) / (OLAM(111) + DLAM(2,2) + DLAM(3,3)) 
KCI = 3 
GO•TO 102 

203 GI(1) = OLAM(1,2) / (DLAM(1,1) + DLAM(2,2)) 
CI(2) = DLAM(2,3) / (DLAM(2,2) + DLAM(3,3)) 
CI(3) = DLAM(3,4) / (OLAM(3,3) + OLAV(6,4)) 
CI(4) = DLAM(1,3) / (DLAM(1,1) + DLAM(2,2) + OLAM(3,3)) 
CI(5) = DLAM(2,4) / (DLAM(2,2) + OLAM(3,3) + DLAM(4,4)) 
CI(6) = OLAM(1,4) /IDLAM(1,1) + DLAM(2,2) + DLAM(3,3) + DLAM(4,4)) 
KCI = 6 

102 RETURN 
END 
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SUBROUTINE WILSON(KEND) 
COMMON/GRP1/NCASF,NDATAINCOMP#NCOMP1,MCOMP2INLIP,NBNRY 
COMMON/GRP5/P(75),T(75)/X(10,75),Y(10,75) 
COMMON/GRP6/TABS(75),RT(75),V(10,75),FICL(10,75),GAMMA(10,75) 
COMMON/GRP11/BETA410,2,45)2LAM3DA(10.10) 
DIMENSION LMDA(10,10,75),RTNEW(75) 

C CALCULATE THE WILSON ACTIVITY COEFFICIENTS FOR THE MULTICOMPONENT 
DATA SET AND STORE THEM IN APRAY GAMMA. 

PEAL LAMEDA,LMOA 
CO 101 K=1,KEND 
FTNEW(K) = 1.9872 * TABS(K) 

C 
C IN THE WILSON EQUATION THE ENERGY DIFFERii:NCE PARAMETERS (LAMBDA) 
C HAVE MEINING ONLY FCR INDEX I NOT EQUAL TO INDEX J. THE S- 
C PARAWiTERS (LMDA) TAKE ON THE VALUE OF UNITY FOR THE 
C CONDITION OF I EQUAL TO J. TO ALLOW THIS, THE LAMBDA HAVE BEEN 
C SET EQUAL TO ZERO FOR THE CASES WHERE I EQUAL 70 J (SUBROUTINE 
C MAIN DOES THIS). 
C 

DO 101 I=1,NCO4P 
DO 101 J=lyNCOMP 

101 LMDA(I,J,K) = (V(J,K) V(I,K)) * EXP(-LAMBDA(I,J) / RTNEW(K)) 
IF (KENO .FQ. 1) GO TO 102 
GO TO 104 

102 DO 103 K=2,NDATA 
RTNEW(K) = RTNEW(1) 
00 103 i=ltNCOMP 
DO 103 J=1,NCOMP 

103 LMDA(I,J,K) = LPDA(I,J,1) 
104 DO 201 K=1,NDATA 

DO 201 1=1,NCOMP 
SUMXL = 0.0 
SUMX = 0.0 
DO 202 J=1,NCOMP 
SUMXL = SUMXL + (X(J,K) * LMDA(I,J,K)) 
SUMX1 = 0.0 
DO 203 L=1.NCOMP 

203 SUMX1 = SUMX1 + (X(L,K) * LMEMJ.L,K)) 
202 SUMX = SUMX + (X(J,K) * IMDA(J,I.K) / SUMX1) 
201 GAMMAIIIA) = EXP(1.0 ••• .SUMX). / SUMXL 

RETURN 
END 
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SUBROUTINE YPCALC 
C 
C DIRE.CI SUBSTITUTION ROUTINE FOR BUBBLE POINT PRESSURE CALCULATION 

COMMON/GRP1/NCASEtNVATA,NCCIMP,NCOMPI,NDOMP2pNLIB,NBNRY 
COMON/GRP5/P(75),T(75),X(10,75),Y(10,75) 
COMMON/GRP6/TABS(75),RT(75),V(10,75),EICL110,75),GAMMA(10,75) 
COMMON/GRP7/FUGC0(10,75),YCALC(10,75),POALC(75),YTOTAL,NPASS(75) 
DIMENSION FILOLD(10) 
DO 106 K=1,NDATA 

C 
C INITIALIZE TRIAL-AND-ERROR. 'ITERATION COUNTER 
C 

NPASS(K) = 1 
C 
C INITIALIZE ESTIMATE OF TOTAL PRESSURF, EFT FUGACITY COEFFICIENT 
C EQUAL IC •UNITY IN ABSENSE CF VAPOR PHASE= CCMPCSITION INFOR- 
C MATION, AND CALCULATE LIQUID PHASE FUGACITY REFERENCE. 
C 

PGUESS = 760.0 
DO 101 I=1,NCOMP 
FUGOO(I,K) = 1.0 

101 FILOLD(I) = GAMMA(I,K) * X(I,K) * FIOL(I,K) 
. C 

C INITIALIZE SUMMING FUNCTIONS FOR VAPOR PHASE COMPOSITIONS 
C AND FOR PARTIAL PRESSURES. 
C 

102 YTOTAL = 0.0 
PCALC(K) = 0.0 

C 
C CALCULATE VAPOR PHASE COMPOSITION FROM LIQUID PHASE FUGACITY 
C CORRr:CTED FOR TEMPERATURE AND ASSUMED PRESSURE AND FROM 
C ASSUMED VAPOR PHASE FUGACITY COEFFICIENTS. TOTAL PRESSURE 
C IS SUM OF PARTIAL PRESSURES. 
C 

03 103 I=1,NCOMP 
FILNYW = FILOLD(I) , EXP(PGU2SS * V(I,K) / RT(K)) 
YCALC(I,K) = FILNEW / (FUGCO(I,K) * PGUESS) 
YTOTAL = YTOTAL + YCALC(I,K) 

103 PCALC(K) = PCALC(K) + (FILNEW / FUGCC(I,K)) 
IF (ABS((PCALC(K) - PGUESS) / PGUESS) .LE. 0.00001) GO TO 105 

C 
C INCREMENT AND TEST ITTFRATION COUNTER. 
C 
C USE PREVIOUSLY CALCULATED PRZSSURE. AND VAPOR PHASE COMPO- 
C SITION 70 UPDATE FUGACITY COEFFICIENTS IN SUBROUTINE PHIMIX. 
C 
104 NPASS(K) = NPASS(K) + 1 

IF (NPASS(K) .GT. 99) GO TO 107 
PGUFSS = PCALC(K) 
CALL PHIMIX(K) 
GO TO 102 

• 105 IF (ABS(YTOTAL - 1.0) .LE. 0.00001) GO TO 106 
GO TO 104 



1 RELEASE 2.0 YPCALC DATE = 7.5276 17/02/02 
266. 

106 CONTINUE 
GO TO 108 

107 WRITE (6,201) 
108 RETURN 
201 FORMAT (1H1,23HMAX ITERATIONS EXCEEDEO) 

FNO 



;1 RELEASE 2.0 PHIMIX CATE = 75276 17/02/02 
267. 

SUBROUTINE PHIMIX(K.) 
COmMON/GRP1/NCASE:,NCATA,NCOMP,NCOMP1,NCOMP2,NLIB,NBNRY 
COMMON/GRP6/TABS(75),RT(75),V(10,75),FIOL(10,75),GAMMA(10,75) 
COMMON/GPP7/FUGC0(10,75),YCALC(10,75),PCALC(75),YTOTAL,NPASS(75) 
COMMCN/GRP8/B(10,10,75) 
PORT = PCALC(K) / RT(K) 
BMIX = 0.0 
00 101 I=1,NCOMP 
00 101 J=1,NCOMP 

101 BMIX = BMIX + (YCALC(T,K) * YCALC(J,K) * B(I,J,K)) 
BMIX = BMIX / (YTOTAL ** 2) 
VMIX = (0.5 + ((0.25 + (PORT * BMIX)) ** 0.5)) / PORT 
ZMIX = PORT * VNIX 
DO 102 I=1,NCOMP 
SUMY5 = 0.0 
CO 103 J=1,NCOMP 

103 SUMYB = SUMYB + (YCALC(J,K) * B(I,J,K)) 
102 FUGCO(I,K) = EXP(SUMYB * 2.0 / VPIX) / ZMIX 

RETURN 
END 



1 PELEASE 2,0 STAT DATE = 75276 17/02/02 
268. 

SUBR(UTINE STAT 
COMMeN/GRP1/NCASF,NDATAtNCOMPtNC0MPltNCOMP2tNLIBtNBNRY 
COMMON/ORP5/P(75)tT(75)tX(10,75),Y(10,75) 
COMMON/GRP7/FUGC0(10,75)tYCALC(10175),PCALC(75),YTOTALtNPASS(75) 
COMMON/GRP9/PPFS(75),YRS(10,75),STDVP,MEANP,STOVY(75),MLANY(75), 

1 STDVYI(10),MFANYI(75) 
DIMr:NSION SUMY(75),ASUMY(75),YSUM(10),AYSUM(10) 
REAL MEAMPtMEANYt MEANY1 
OF = NDATA - 1 
0F1 = NCOMP - 1 
SUMP = 0.0 
ASUMP = 0.0 
DO 101 K=ItNDATA 
PRES(K) = P(K) - PCALC(K) 
SUMP = SUMP + (PRES(K) ** 2) 
ASUMP = ASUMP + ABS(PRES(K)) 
SUMYIK) = 0.0 
ASUMY(K) = 0.0 
DO 101 I=1,NCOMP 
YRTS(ItK) = Y(I t K) - YCALC(ItK) 
SUMY(K) = SUMY(K) + (YR2S(ItK) ** 2) 

101 ASUMY(K) = ASUMY(K) + ABS(YRES(ItK)) 
STDVP = (SUMP / OF) ** 0.5 
MEANP = ASUMP / NDATA 
DO 102 K=11NDATA 
STOVY(K) = (SUMY(K) / 0F1) ** 0.5 

102 MEANY(K) = ASUMY(K) NCCMP 
DO 103 I=ItNCOMP 
YSUM(I) = 0.0 
AYSUM(I) = 0.0 
DO 103 K=1,NDATA 
YSUM(I) = YSUM(I) + (YRES(ItK) *44  2) 

103 AYSUM(I) = AYSUM(I) + ABS(YRES(ItK)) 
DO 104 I=1,NCOMP 
STDVYI(1) = (YSUM(I) / OF) ** 0.5 

104 MEANYI(T) = AYSUM(I) / NDATA 
RETURN 
END 



APPENDIX III  

MISCELLANEOUS DATA  



The uniqueness of the parameter sets obtained for the Wilson 

model has already been studied from several different viewpoints 

within this thesis. It has been proven for a single binary data 

point, and demonstrated by regression against many points across 

the full composition range of a binary system, that there can, indeed, 

be as many as three sets of parameter values for the Wilson equation. 

It has also been demonstrated that regression of binary data from a 

given system against several different objective functions can yield 

remarkably different values for the Wilson parameters. 

Both of the above studies have dealt with a specific binary 

data source. Both have attempted to define the conditions under which 

the uniqueness of the derived parameter values may be questioned, and, 

if questioned, which of the several parameter sets provide the best 

multicomponent results. In the attached table the results of an 

additional, albeit cursory, study of the uniqueness of the Wilson 

parameters are summarized. This additional study investigates the 

impact of the availability of more than one data set (either different 

conditions or different source under the same conditions) upon the 

uniqueness of the derived parameter values. 

An examination of the entries in Table 4 will disclose that many 

of the binary systems investigated for this thesis are represented 

by more than one data set. These include data sets obtained at the 

same conditions (temperature or pressure) but from different sources, 

as well as data sets obtained at different conditions from the same or 

different sources. An examination of Table 13 will disclose that 

sixteen of the multicomponent systems used in this thesis contain among 

270. 
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their constituent binaries one or more for which alternate sources are 

available. Parameter values regressed from these alternates (see Table 6) 

were very different from one another in some instances but very similar in 

other instances. The alternate parameter values were used, one set at a 

time, to predict the multicomponent data for the sixteen systems of interest. 

Thus a set of cases was developed for each of these multicomponent systems. 

The number of such cases was a direct function of the number of alternate 

binary data sources that were available. In each case the objective function 

delivering the lowest value for the mean absoluate deviation was chosen as 

giving the best multicomponent fit. Table III-1 summarizes the objective 

function value as well as the objective function number delivering this 

"best" fit. 

If each data source provided binary data points that were equally 

useful for predicting multicomponent VLE data, then the objective function 

value and number itemized in Table III-1 would remain unchanged from case 

to case. This has been chosen as the appropriate measure of the sensitivity 

of the Wilson equation to the binary data rather than the parameter values 

themselves for two reasons. Firstly, the objective of all of these calcula-

tions is to predict multicomponent data. That, then provides the best 

measure. Secondly, the double exponential nature of the Wilson equation 

tends to dampen the impact of variations in the parameter values upon the 

calculated equilibria. 

An examination of Table III-1 disclosed that for some multicomponent 

systems significant changes in both the degree of fit of the composition 

data and in the model supplying that fit are observed (see, for example, 

system 022). For others, however, little change in either degree of fit 



272. 

or model number can be discerned (see, for example, system 021). Still 

other systems present a mixture of both effects (see, for example, systems 

017 and 025). 

While these observations may be a fruitful area for future research, 

they have been presented here merely for completeness. At this time it is 

recommended that, whenever possible, all the constituent binaries to be 

used to develop Wilson parameters for prediction of multicomponent vapor-

liquid equilibria be obtained from the same investigators using the same 

equipment and procedures. 



TABLE III-1  

Effect on Prediction of Multicomponent Vapor Phase 

Composition Data By Changing Source of Binary VLE Data  

System 

ID 

Number 

Lowest Values of Mean Absolute Deviation X 1000  

Case Number 

1 2 3 4 5 6 

014 23.65 23.40 --- --- --- --- 

017 31.87 30.98 35.64 35.45 35.34 --- 

018 40.56 40.84 39.06 41.65 42.23 38.83 

019 15.25 14.21 --- --- --- 

021 24.28 24.28 23.03 24.07 23.63 --- 

022 15.76 6.25 --- --- --- 

025 27.46 27.62 27.81 27.45 --- --- 

029 20.47 19.48 --- 

030 23.09 23.54 --- --- --- --- 

035 18.98 15.64 14.93 --- --- --- 

042 17.42 24.39 15.96 16.66 18.24 17.74 

043 17.36 22.19 19.17 12.96 --- --- 

048 19.07 17.41 15.65 16.57 16.48 16.05 

054 25.30 25.19 25.56 26.35 22.89 25.49 

055 23.24 23.56 25.26 28.16 26.78 29.77 

056 22.50 15.93 16.37 16.02 15.54 16.57 
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TABLE III-1 (Cont.) 

System 

ID 

Number 

Model Number With Lowest Mean Absolute Deviation  

Case Number 

1 2 3 4 5 6 

014 2 2 - - - - 

017 10 10 10 10 10 - 

018 8 9 6 7 8 6 

019 8 9 - - - - 

021 4 4 4 4 4 - 

022 8 2 - - - - 

025 10 5 5 5 - - 

029 8 7 - - - - 

030 5 6 - - - 

035 7 2 2 - - - 

042 6 1 4 6 2 10 

043 6 2 6 6 - - 

048 6 8 10 2 10 10 

054 2 2 2 2 2 2 

055 6 6 6 8 6 8 

056 7 4 4 4 4 4 
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TABLE IV-1  
Summary of Binary System Thermodynamic  

Consistency Index Values 

System 
No. 

Experimental 
Isobaric 

Conditions 
Isothermal 

Number 
Data Points 

Consistency 
Index 

001 x 13 0.43 
002 x 12 10.24 
003 x 15 2.40 
004 x 10 6.42 
005 x 11 - 0.45 
006 x 17 7.70 
007A x 29 8.19 
007B x 9 0.54 
007C x 9 0.59 
008A x 14 12.69 
008B x 13 8.60 
009A x 14 8.08 
009B x 11 - 6.29 
010A x 35 12.22 
010B x 28 4.12 
011 x 23 38.44 
012 x 14 -10.41 
013 x 9 65.08 
014 x 13 - 8.21 
015A x 7 6.84 
015B x 10 - 3.33 
015C x 15 - 6.42 
015D x 13 - 8.26 
015E x 8 - 6.98 
016 x 7 46.19 
017 x 18 - 3.50 
018A x 7 2.55 
018B x 7 4.68 
018C x 7 5.07 
018D x 30 4.68 
018E x 12 0.32 
019A x 9 0.49 
019B x 14 -0.23 
020 x 10 -19.94 
021A x 10 2.42 
021B x 9 - 3.93 
021C x 9 0.45 
021D x 22 - 5.82 
022 x 24 - 2.62 
023 x 3 - 5.02 
024 x 7 -15.40 
025A x 5 11.31 
025B x 14 - 0.56 
025C x 5 0.23 
026 x 21 -- 
027 x 12 33.10 
028 x 20 -10.38 
029 x 17 74.98 



TABLE IV-1 (continued)  

System 
No. 

Experimental 
Isobaric 

Conditions 
Isothermal 

Number 
Data Points 

Consistency 
Index 

030A x 11 6.32 
030B x 8 20.52 
030C x 8 13.85 
030D x 9 9.78 
031 x 19 -- 
032A x 9 1.16 
032B x 15 - 3.75 
033 x 10 - 9.13 
034 x 7 -15.85 
035A x 19 30.24 
035B x 19 - 4.15 
036 x 18 1.68 
037A x 23 2.14 
037B x 22 - 2.04 
038 x 12 -21.01 
039 x 17 5.86 
040 x 21 - 1.13 
041 x 10 -31.45 
042A x 6 -- 
042B x 16 15.32 
043 x 5 0.13 
044A x 14 0.48 
044B x 26 6.03 
045 x 27 3.76 
046 x 19 0.64 
047 x 11 - 2.60 
048 x 9 14.47 
049 x 17 - 4.36 
050 x 16 2.00 
051 x 4 -- 
052 x 23 7.79 
053 x 10 1.21 
054 x 11 -10.07 
055A x 11 0.57 
055B x 11 1.38 
055C x 12 0.08 
055D x 10 - 3.26 
055E x 10 - 2.66 
056A x 18 3.48 
056B x 14 3.36 
056C x 14 2.30 
056D x 19 4.06 
056E x 15 2.11 
056F x 13 3.96 
057A x 12 1.73 
057B x 15 -10.75 
058A x 8 1.79 
058B x 9 4.33 
058C x 15 - 7.11 
059 x 13 - 5.63 
060 x 9 - 2.63 
061 x 10 -- 
062A x 19 1.74 
062B x 19 0.62 
062C x 19 0.31 



TABLE IV-1 (continued) 

System 
No. 

Experimental 
Isobaric 

Conditions 
Isothermal 

Number 
Data Points 

Consistency 
Index 

063A x 10 15.51 
063B x 13 3.65 
063C x 10 15.38 
063D x 13 4.03 
063E x 10 23.32 
063F x 13 4.36 
063G x 11 - 6.43 
063H x 19 - 8.51 
064 x 19 13.46 
065 x 18 9.53 
066 x 20 - 0.05 
067A x 6 49.89 
067B x 7 54.95 
067C x 8 80.65 
067D x 5 -- 
068 x 16 - 9.60 
069A x 19 31.47 
069B x 19 32.15 
070 x 8 -21.59 
071 x 10 2.75 
072A x 9 0.24 
072B x 13 2.06 
073 x 23 13.97 
074A x 9 4.86 
074B x 7 13.65 
074C x 12 3.53 
074D x 10 3.91 
075A x 12 36.87 
075B x 16 23.30 
076 x 16 72.28 
077 x 13 23.29 
078A x 33 - 1.85 
078B x 25 - 9.69 
079 x 3 -- 
080 x 11 -- 
081 x 7 -32.65 
082 x 9 9.82 
083A x 9 3.95 
083B x 9 4.10 
083C x 10 - 8.94 
084A x 9 8.25 
084B x 8 5.54 
085 x 12 -- 
086A x 14 7.94 
086B x 13 2.56 
086C x 15 7.73 
086D x 20 0.05 
086E x 17 - 0.22 
086F x 19 0.89 
086G x 20 0.82 



TABLE IV-1 (continued) 

System 
No. 

Experimental 
Isobaric 

Conditions 
Isothermal 

Number 
Data Points 

Consistency 
Index 

087 x 7 -14.84 
088 x 9 0.15 
089 x 4 - 7.47 
090 x 14 6.81 
091 x 12 - 5.54 
092 x 6 - 4.48 
093 x 4 - 4.05 
094 x 7 -- 
095A x 20 -- 
095B x 12 3.60 
096 x 9 -15.57 
097 x 21 19.39 
098A x 11 13.91 
098B x 11 14.90 
098C x 17 2.89 
098D x 13 1.96 
098E x 12 15.44 
099A x 16 3.37 
099B x 15 5.22 
100 x 14 - 6.41 
101 x 15 0.51 
102 x 16 0.66 
103 x 22 -13.15 
104 x 26 1.42 
105 x 11 1.30 
106 x 5 3.82 
107 x 15 2.20 
108 x 15 2.80 
109 x 29 -- 
110A x 9 34.14 
110B x 9 34.34 
110C x 9 60.96 
110D x 9 78.93 
110E x 9 37.66 
111A x 12 19.25 
111B x 14 6.50 
111C x 13 - 1.24 
112A x 19 8.05 
112B x 19 5.94 
112C x 19 4.29 
112D x 20 15.36 
112E x 9 3.19 
113 x 11 - 3.83 
114A x 11 7.26 
114B x 18 3.47 
114C x 10 3.89 
115 x 31 4.32 
116A x 14 35.15 
116B x 19 18.86 
116C x 8 0.79 



TABLE IV-1 (continued) 

System 
No. 

Experimental 
Isobaric 

Conditions 
Isothermal 

Number 
Data Points 

Consistency 
Index 

117A x 13 24.27 
117B x 18 10.22 
117C x 18 4.21 
118 x 17 8.57 
119 x 15 - 4.30 
120A x 20 - 3.04 
120B x 18 - 7.40 
121 x 6 16.09 
122 x 20 0.63 
123 x 16 -- 
124A x 14 17.82 
124B x 11 0.78 
125 x 26 - 1.96 
126 x 21 -17.18 
127 x 10 -16.90 
128 x 12 -20.48 
129 x 8 - 1.72 
130A x 10 76.66 
130B x 9 84.55 
130C x 9 18.12 
130D x 8 7.98 
130E x 11 83.82 
130F x 18 74.97 
131 x 8 5.21 
132 x 20 - 2.31 
133 x 19 -16.52 
134A x 14 -- 
134B x 9 96.65 
135 x 13 -- 
136 x 7 - 8.65 
137 x 3 -- 
138 x 27 3.86 
139 x 31 14.07 
140 x 28 1.95 
141 x 17 32.53 
142 x 16 3.19 
143A x 5 1.18 
143B x 5 0.06 
144A x 5 13.75 
144B x 5 36.08 
145 x 23 2.34 
146 x 9 0.99 
147 x 9 0.34 
148 x 10 0.11 

NISilverman:jt 
October 24, 1978 
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1 1 
ACETIC ACID(1) - ETHYLBENZE(2) 

1 45 1 10 2 
SYSTEM 001 

725. 127. .05 .175 
725. 126. .06 .2 
725. 125. .075 .225 
725. 123. .09 .27 
725. 121. .145 .355 
725. 120. .175 .385 
725. 117. .29 .505 
725. 113. .55 .695 
725. 112. .72 .765 
725. 112.2 .82 .805 
725. 113. .907 .87 
725. 114. .96 .92 
725. 115. .98 .95 

ACETIC ACID(1) - P-XYLENE(2) SYSTEM 002 
1 36 1 10 2 

725. 132. .01 .16 
725. 125.5 .11 .32 
725. 122.5 .185 .44 
725. 120. .24 .52 
725. 118. .32 .565 
725. 116.5 .36 .645 
725. 115. .51 .72 
725. 114.1 .745 .785 
725. 114. .837 .834 
725. 114.2 .87 .855 
725. 114.6 .925 .895 
725. 115.3 .955 .93 
725. 116.3 .996 .992 

ACETONE(1) - ACETIC ACID(2) SYSTEM 003 
2 1 1 10 2 

760. 112.1 .042 .108 
760. 107.4 .103 .257 
760. 106.3 .12 .289 
7b0. 106.1 .127 .31 
760. 105.4 .118 .303 
760. 104.6 .158 .356 
760. 101.4 .194 .433 
760. .98.7 .186 .464 
760. 94.3 .226 .564 
760. 92.5 .236 .58 
760. 90.4 .271 .63 
760. 87.0 .294 .66 
760. 86.3 .307 .709 
760. 78.6 .433 .844 
760. 74.2 .538 .92 
760. 70.8 .55 .918 
760. 65.6 .668 .966 
760. 63.6 .761 .981 
760. 60.7 .935 .997 

ACETONE(1) - ACETONITRILE(2) SYSTEM 004 
2 3 1 10 1 

225.3 45. .052 .12 



239.9 45. .095 .206 
268.5 45. .192 .367 
302.7 45. .305 .51 
331.7 45. .403 .611 
355.2 45. .4E1 .682 
393.2 45. .606 .781 
423.6 45. .706 .849 
454.1 45. .807 .904 
481.4 45. .896 .951 

ACETCNE(1) - BENZENE(2) SYSTEM 005 
2 5 1 10 2 

760. 79.5 .02 .063 
760. 78.3 .05 .14 
760. 76.4 .1 .243 
760. 72.8 .2 .4 
760. 69.6 .3 .512 
760. 66.7 .4 .594 
760. 64.3 .5 .665 
760. 62.4 .6 .73 
760. 60.7 .7 .795 
760. 59.6 .8 .863 
760. 58.8 .9 .932 

ACETONE(1) - 
2 6 

CARBON TETRACHLORIDE(2) 
1 10 1 

SYSTEM 006 

328. 50. .0115 .0513 
336. 50. .0201 .091 
362. 50. .0385 .159 
359. 50. .0395 .1767 
402. 50. .0666 .2649 
457. 50. .1699 .412 
507.5 50. .286 .5134 
553. 50. .4396 .6093 
566.5 50. .5073 .6511 
579.5 50. .561 .6656 
592. 50. .6465 .73 
599. 50. .7031 .7669 
605. 50. .7649 .8055 
610. 50. .8293 .6492 
612.5 50. .8759 .8856 
614. 50. .947 .9468 
615. 50. .9763 .9755 

ACETONE(1) - CHLOROFORM(2) SYSTEM 007A 
2 8 1 10 1 

514. 50. .0213 .0115 
506. 50. .0526 .0318 
505. 50. .0574 .035 
494. 50. .0967 .0646 
483. 50. .144 .109 
469. 50. .207 .172 
461. 50. .261 .232 
457. 50. .311 .29 
457. 50. .335 .322 
457. 50. .365 .363 
457. 50. .382 .381 
459. 50. .431 .458 



466. 50. .492 -.546 
469. 50. .509 .57 
474. 50. .54 .618 
483. 50. .581 .677 
494. 50. .624 .727 
511. 50. .688 .789 
520. 50. .709 .794 
532. 50. .751 .83 
547. 50. .797 .886 
551. 50. .816 .894 
559. 50. .834 .915 
572. 50. .871 .934 
582. 50. .904 .954 
592. 50. .935 .97 
599. 50. .961 .982 
606. 50. .978 .99 
607. 50. .981 .991 

ACETONE(1) - CHLOROFORM(2) SYSTEM 0078 
2 8 1 10 1 

586.8 55. .1003 .063 
563.2 55. .2003 .147 
548.6 55. .3006 .27 
547.1 55. .398 .411 
560.1 55. .4883 .545 
578.3 55. .5925 .678 
613.3 55. .6951 .795 
646.4 55. .7945 .883 
686.1 55. .8951 .947 

ACETONE(1) - CHLCROFORM(2) SYSTEM 0070 
2 8 1 10 2 

760. 62.63 .6064 .6887 
760. 63.66 .5211 .5788 
760. 62.03 .6448 .7311 
760. 60.39 .7474 .8337 
760. 58.77 .8391 .9045 
760. 62.06 .0563 .0387 
760. 63.22 .1491 .1126 
760. 64.35 .2747 .2495 
760. 64.07 .2224 .1885 

ACETONE(1) --ETHANOL(2) SYSTEM 008A 
2 11 1 10 1 

223.3 48. .025 .121 
244.1 48. .05 .2155 
263.6 48. .075 .289 
281.6 48. .1 .346 
314.2 48. .15 .437 
341.5 48. .2 .507 
365.5 48. .25 .56 
387. 48. .3 .602 
424.9 48. .4 .67 
457.4 48. .5 .731 
485. 48. .6 .785 
510.1 48. .7 .838 
533. 48. .8 .889 
553.6 48. .9 .942 



ACETONE(1) - ETHANOL(2) 
2 11 1 10 2 

SYSTEM 008 

760. 75.4 .05 .155 
760. 73. .1 .262 
760. 71. .15 .348 
760. 69. .2 .417 
760. 67.'3 .25 .478 
760. 65.9 .3 .524 
760. 64.7 .35 .566 
760. 63.6 .4 .605 
760. 61.8 .5 .674 
760. 60.4 .6 .739 
760. 59.1 .7 .802 
760. 58. .8 .865 
760. 57. .9 .929 

ACETONE(1) - 2-PROPANOL(2) SYSTEM 009A 
2 22 1 10 1 

707.37 55. .9214 .9629 
684.21 55. .8569 .924 
644.62 55. .7338 .8729 
637.84 55. .7216 .8617 
602.2 55. .6084 .8098 
563.06 55. .5234 .7655 
533.87 55. .4314 .7284 
517.54 55. .3679 .6995 
456.4 55. .2687 .6024 
442.9 55. .2353 .5722 
390.23 55. .1591 .4762 
331.59 55. .0971 .3625 
299.5 55. .0642 .2777 
257.97 55. .0237 .1166 

ACETONE(1) - 2-PROPANCL(2) SYSTEM CC9B 
2 22 I 10 2 

76C. 56.78 .9249 .9614 
760. 58.75 .7691 .8673 
760. 61.19 .6077 .8031 
760. 63.8 .4629 .7242 
760. 64.6 .4215 .6974 
760. 65.01 .3997 .686 
760. 69.32 .2486 .5261 
760. 71.63 .1927 .4525 
760. 73.41 .1468 .3793 
760. 75.41 .108 .3018 
760. 79.78 .0359 .1135 

ACETONE(1) - METHANOL(2) SYSTEM 010A 
2 23 1 10 1 

421. 50. .0031 .0086 
424. 50. .0073 .0203 
430. 50. .0162 .0452 
434. 50. .0221 .0603 
442. 50. .0339 .091 
465. 50. .0709 .169 
471. 50. .0807 .189 
489. 50. .121 .256 



499. 50. .136 .266 
510. 50. .167 .315 
524. 50. .206 .352 
544. 50. .257 .39 
542. 50. .26 .4 
560. 50. .316 .455 
569. 50. .338 .479 
570. 50. .357 .499 
560. 50. .396 .533 
581. 50. .405 .538 
583. 50. .412 .543 
593. 50. .452 .574 
602. 50. .502 .57 
613. 50. .578 .658 
621. 50. .662 .7 
615. 50. .674 .728 
623. 50. .677 .711 
624. 50. .691 .718 
623. 50. .696 .728 
624. 50. .721 .746 
621. 50. .736 .754 
625. 50. .767 .722 
624. 50. .798 .816 
626. 50. .812 .81 
625. 50. .881 .871 
623. 50. .924 .917 
619. 50. .949 .941 

ACETONE(1) - METHANOL(2) SYSTEM 
2 23 1 10 1 

542.17 55. .0287 .0647 
564.61 55. .0570 .1295 
569.56 55. .0644 .1407 
581.45 55. .0E58 .1E48 
592.15 55. .1046 .219 
610.13 55. .1357 .2637 
618.98 55. .1452 .2694 
628.16 55. .1663 .3055 
650.74 55. .2173 .3633 
657.7 55. .239 .3E63 
675.68 55. .2787 .4184 
699.07 55. .3579 .4779 
712.65 55. .405 .5135 
722.76 55. .448 .5512 
732.37 55. .5052 .5844 
738.49 55. .5432 .6174 
748.61 55. .6332 .6772 
752.18 55. .6538 .6849 
749.65 55. .6605 .6926 
752.11 55. .6945 .7124 
753.53 55. .7227 .7383 
753.85 55. .7525 .7618 
757.52 55. .7752 .7729 
757.97 55. .7922 .7876 
749.1 55. .908 .8959 
750.31 55. .9088 .8963 
750.47 55. .9197 .8941 
748.52 55. .9448 .9336 

0108 



ACETONE(1) - 
2 24 

METHYL ACETATE(2) SYSTEM 011 
1 10 1 

595.  50. .019 .025 
596.  50. .04 .045 
599. 50. .087 .101 
607. 50. .189 .207 
610. 50. .253 .271 
612.5 50. .313 .334 
614.5 50. .371 .387 
626. 50. .454 .468 
622.5 50. .471 .484 
624. 50. .554 .561 
620.2 50. .586 .591 
621.7 50. .628 .636 
624.2 50. .688 .688 
622.2 50. .723 .717 
623.9 50. .748 .75 
622.4 50. .778 .774 
620.7 50. .803 .805 
619.6 50. .837 .838 
618. 50. .871 .865 
616.7 50. .946 .936 
613.7 50. .959 .954 
613.2 50. .983 .982 
610. 50. .991 .991 

ACETONE(1) - 
2 28 

METHYL ETHYL 
1 10 2 

KETONE(2) SYSTEM 012 

760. 78.5 .026 .05 
760. 76.6 .081 .153 
760. 74.2 .153 .29 
760. 71.4 .245 .437 
760. 69. .373 .571 
760. 67. .45 .64 
760. 65.1 .51 .657 
760. 64.1 .544 .715 
760. 62.1 .62 .775 
760. 61.1 .676 .817 
760. 60.3 .727 .84 
760. 58.9 .817 .903 
760. 57.9 .891 .942 
760. 56.9 .95 .972 

ACETONE(?) - METHYL ISOBUTYL 
e. 2 29 1 10 2 

KETONE(2 SYSTEM 013 

760. 110.13 .034 .145 
760. 99.03 .124 .432 
760. 91.59 .21 .596 
760. 84.09 .303 .722 
760. 76.67 .423 .819 
760. 70.88 .546 .865 
760. 65.78 .679 .933 
760. 61.64 .7935 .967 
760. 58.56 .91 .985 

ACETONE(1) WATER(2) SYSTEM 014 
2 34 1 10 2 



760° 87°8 °Ol °33,5 
760° 83° °023 °462 
760° 76°5 .04I "585 
760° 66°2 °12 °756 
76C° 61.8 °264 °802 
760° 81^1 °3 °809 
760° 60° .444 °832 
760° 59°7 °506 °G37 7 
760° 59°5 .536 °84 
760° 58.9 .6[9 °847 
760° 58°5 °661 °86 
760~ 57°4 ^793 °9 
760° 57.1 .85 °9I7 

ACETONITKILE(l) - WATER(2) SYSTEM 0154 
3 34 l lO 2 

150° 36~6 ~98 °955 
15C° 36°0 °955 °9I 
150° 34°6 .o °G6 
150" 34°1 °772 °835 
15O° 34.5 °513 °8l 
150° 36°7 °168 °7-12 
150° 44"8 .052 °5O7 
150° 58°7 °00--~ .064 

ACETONITRILE(l) - WATER (21  SYSTEM 015G 
~ 34 l 10 2 

300° 53°2 °99 °953 
32 O8° 52°3 °98 °9l4 
300° 51"6 °9I4 °835 
300° 51.2 .86 °808 
300° 5I°1 °7 °T72 
'2 00° 5I°4 .52 .746 
300° ~I°7 °311 °71-2 
300° 54^0 °118 °68h 
300° 64.7 °03 °42 
300° 73°5 ~008 ~lC7 

ACE7ONITRILE(l) - WATER(2) SYSTEM 015C 
S 34 l lO 2 

760° 79°2 °96 °879 
760= 78.8 °95 .853 
760° 77.9 °9I4 °8-35 
760^ '77°I .86 .795 
760° 76°3 .705 "748 
760° 76°0 °726 °726 
760° 76"3 °597 °693 
760° 78°2 ~349 °645 
760° 78°4 .279 °627 
760^ 79°3 °lE8 "585 
760° 80.9 °099 °550 
760° 85°2 °039 °447 
760° 90°I °0I5 °320 
760° 91.7 °OC6 "279 
760° 95°0 °D02 °lSO 

ACETONITRILE(l) - WATER(2) SYSTEM 0I5D 
~ 34 1 10 2 



760. 90.3 .031 .285 
760. 84.2 .054 .458 
760. 80.9 .103 .549 
760. 80.7 .105 .554 
760. 78.0 .192 .598 
760. 77.2 .443 .609 
760. 76.3 .622 .672 
760. 77.2 .663 .684 
760. 77.0 .685 .691 
760. 76.8 .725 .697 
760. 77.0 .802 .733 
760. 78.1 .903 .825 
760. 79.4 .964 .903 

ACETQNITRILE(1) - WATER(2) SYSTEM 015E 
3 34 1 10 2 

760. 86.5 .029 .263 
760. 81.1 .093 .505 
760. 80. .142 .559 
760. 78.6 .254 .617 
760. 77.4 .402 .655 
760. 76.7 .567 .664 
760. 76.6 .527 .673 
760. 76. .718 .728 
760. 76.6 .839 .78 
760. 76.8 .856 .761 
760. 80.4 .986 .945 

ACRYLONITRILE(1) 
40 3 1 

- ACETONITRILE(2) 
10 2 

SYSTEM 016 

760. 79.8 .079 .098 
760. 79.2 .168 .206 
760. 78.5 .317 .35 
760. 78.2 .406 .431 
760. 77.7 .557 .586 
760. 77.4 .78 .791 
760. 73.3 .917 .921 

ALLYL ALCCHOL(1) - WATER(2) SYSTEM 017 
48 34 1 10 2 

760. 99.18 .0025 .0309 
760. 98.68 .0049 .0554 
760. 97.54 .0113 .0994 
760. 96.14 .0193 .1446 
760. 95.18 .0267 .178 
760. 94.04 .0397 .226 
760. 93.06 .0556 .2634 
76C. 92.48 .0622 .2793 
760. 90.58 .1058 .3456 
760. 89.96 .168 .3658 
760. 89.14 .4216 .4336 
760. 69.06 .5517 .475 
760. 90.04 .6921 .5747 
760. 90.88 .7658 .6338 
760. 92.18 .834C .7058 
760. 93.16 .8613 .769 
760. 94.96 .9402 .8696 
760. 96.58 .9824 .9596 



BENZENE(1) - CYCLOHEXANE(2) 
5 9 1 10 1 

SYSTEM 016A 

194.94 39.99 .1282 .1657 
200.65 39.99 .2354 .2766 
204.75 39.99 .3685 .3912 
206.12 39.99 .4932 .495 
205.18 39.99 .6143 .5909 
201.73 39.99 .7428 .6979 
195.04 39.99 .6650 .8205 

BENZENE(1) - CYCLOHEXANE(2) SYSTEM 0168 
5 9 1 10 1 

567.6 69.98 .1166 .1486 
584.9 69.98 .2409 .2805 
596.16 69.98 .3759 .3982 
600.27 69.96 .4945 .4975 
599.32 69.93 .618 .6027 
593.48 69.98 .7242 .6962 
577.79 69.98 .8659 .8311 

BENZENE(1) - CYCLOHEXANE(2) SYSTEM 018C 
5 9 1 10 1 

563.4 70. .125 .167 
579. 70. .25 .297 
590.5 70. .375 .412 
596.6 70. .5 .511 
596'.2 70. .625 .611 
589.4 70. .75 .716 
570.9 70. .875 .834 

BENZENE(I) - CYCL0HEXANE(2) SYSTEM 0180 
5 9 I 10 2 

760. 79.8 .077 .096 
760. 79.5 .096 .118 
760. 79.25 .118 .145 
760. 79.05 .145 .176 
760. 78.85 .176 .208 
760. 78.7 .208 .243 
760. 78.5 .245 .28 
760. 78.25 .28 .314 
760. 78.1 .314 .346 
760. 77.95 .346 .375 
760. 77.85 .375 .402 
760. 77.75 .402 .426 
760. 77.6 .507 .512 
760. 77.6 .512 .516 
760. 77.6 .516 .519 
760. 77.55 .519 .522 
760. 77.55 .522 .524 
760. 77.55 .524 .526 
760. 77.65 .628 .612 
760. 77.7 .645 .628 
760. 77.7 .663 .645 
760. 77.8 .685 .663 
760. 77.9 .712 .625 
760. 78. .742 .712 
760. 76.05 .775 .744 



760. 78.3 .806 
760. 78.55 .86 
760. 78.8 .865 
760. 79.05 .892 
760. 79.25 .916 

BENZENE(1) - CYCLOHEXANE(2) 

.775 

.806 

.836 

.865 

.892 

SYSTEM 018E 
5 9 1 10 2 

760. 79.5 .101 .131 
760. 78.9 .171 .211 
760. 78.4 .256 .293 
760. 77.8 .343 .376 
760. 77.5 .428 .445 
760. 77.4 .525 .529 
760. 77.4 .571 .564 
760. 77.6 .665 .645 
760. 77.9 .759 .728 
760. 78.2 .81 .777 
760. 78.6 .663 .834 
760. 79.3 .945 .926 

BENZENE(1) - ETHANOL(2) SYSTEM 019A 
5 11 1 10 1 

89.5 25. .1 .397 
106.5 25. .2 .53 
115.7 25. .3 .594 
120.8 25. .4 .632 
123.5 25. .5 .658 
124.4 25. .6 .672 
124.9 25. .7 .688 
124.5 25. .8 .7 
121.2 25. .9 .74 

BENZENE(1) - ETHANOL(2) SYSTEM 0198 
5 11 1 10 2 

760. 75.55 .03 .142 
760. 72.3 .065 .244 
760. 70.4 .114 .309 
760. 68.7 .216 .374 
760. 68.15 .317 .41 
760. 68. .406 .435 
760. 68. .544 .48 
760. 68.45 .639 .515 
760. 69.4 .749 .575 
760. 70.6 .828 .642 
760. 72.7 .896 .74 
760. 74.8 .943 .837 
760. 76.15 .968 .9 
760. 77.15 .984 .948 

BENZENE(1) - FURFURAL(2) SYSTEM 020 
5 15 1 10 2  

760. 154.7 .0299 .29 
760. 130. .1271 .6812 
760. 121.7 .174 .7789 
760. 105.7 .3274 .902 
760. 100.5 .4675 .9297 
760. 94.1 .6167 .9599 



780° 90°6 .7C79 
760° 87.1 .7945 
760° 84~ °875 
760° 82.7 °9248 

BENZENE(l) HEPTANE(2) 
5 lb l lO l 

454°h2 68. "8464 
476°25 8O° ~0B6l 
534°Z8 S0° °2OO4 
569°49 8O° °2792 
6l3°5S bO" °3E42 
65O°lb 8U° °4857 
b79°74 DO. .5G24 
788°78 8U° °69O4 
729°T7 8O° °7842 
748,46 8O° °8972 

~969 
°98D4 
°9891 
°9933 

°OP88 
°l729 
°3473 
.44lZ 
.5464 
.63O4 
.7OO9 
°7759 
°8384 
°9l49 

SYSTEM 0214 

BENZENE(l) - HEPT4NE(2) SYSTEM 021B 
5 16 l lO 2 

180° 51°5 °l °245 
lBO° 48.3 ^2 °404 
180° 45°9 .3 °516 
l8D° 44.2 °4 °603 
160° 42°8 .5 .672 
lGO° 41°7 ~6 °71-4 
180° 40°9 °7 °79 
lBO° 40.4 °8 .848 
180° 39°8 ~P °9l4 

BENZENE(l) - H-CPTANE(2) 3YSTE~ 02IC 
5 16 l lO 2 

400° 73.9 .l .2I8 
400° 70°5 °2 °373 
400° 68° "3 °49 
400° 66° °4 °583 
480° 64.4 °5 .66 
400^ 63"3 .6 °727 
400° 62°1 .7 °7E8 
400° 61.4 °8 .849 
400° 60°8 °9 °916 

BENZENEM - HEPTANE(I) SYSTEM 021D 
5 16 l 10 2 

760° 97°4 °023 .048 
760° 94° °116 .217 
760° 9I°7 .192 ~325 
760° 92°9 .151 .26,g 
760° 90°3 °244 °39 
760° 87°8 °342 °5Cl2 
760° 86.6 .4C6 °56I 
760° 88°1 °332 "487 
760° 88° .334 °494 
TbO° 68.3 .323 °483 
760° 85.7 .448 °599 
760° 64.1 .549 "679 
760° 83~2 °61 °7-43 
760° 82.4 .675 .768 



760. 82.1 .699 
760. 81.8 .729 
760. 81.6 .745 
760. 81.3 .768 
760. 80.9 .825 
760. 80.6 .881 
760. 80.4 .903 
760. 80.2 .94 

.782 

.802 

.613 

.827 

.864 

.901. 

.922 

.949 

BENZENE(1) + HEXANE(2) SYSTEM 022 
5 18 1 10 2 

760. 68.7 .08 .078 
760. 68.75 .082 .08 
760. 68.75 .085 .082 
760. 68.8 .088 .085 
760. 68.8 .091 .088 
760. 68.8 .095 .091 
760. 68.85 .144 .137 
760. 68.9 .1 52 .144 
760. 68.95 .16 .152 
760. 68.95 .17 .16 
760. 69. .163 .17 
760. 69. .199 .183 
760. 69. .252 .226 
760. 69.15 .281 .252 
760. 69.35 .318 .261 
760. 69.65 .366 .318 
760. 70.05 .43 .366 
760. 70.65 .512 .43 
760. 71.35 .583 .489 
760. 72.7 .69 .583 
760. 74.55 .797 .69 
760. 76.65 .881 .797 
760. 78.1 .94 .861 
760. 79.1 .972 .94 

BENZENE(1) - HEXYLENE GLYCOL(2) 
5 55 1 10 2 

400. 137.1 .C42 .785 
400. 121.1 .060 .881 
400. 77.1 .327 .990 

BENZENE(1) - METHYL CELLOSOLVE(2) 

SYSTEM 023 

SYSTEM 024 
5 25 1 10 2 

760. 117.6 .0426 .2411 
760. 92.5 .2724 .784 
760. 66.9 .4274 .8154 
760. 82.7 .6314 .8756 
760. 81.6 .61 .8733 
760. 80.3 .782 .9082 
760. 80.2 .9058 .9361 

BENZENE(1) - 2-PROPANCL(2) SYSTEM 025A 
5 22 1 10 1 

327. 50. .845 .76 
336.7 50. .7 .68 
330.2 50. .5 .609 
306.7 50. .3 .523 



266° 3-3 50" .155 

BENZENE(l) - 2-PROPANCL(2) 
5 22 l lO 2 

°421 

SYSTEM 0253 

500° 69.5 ~0---;9 °148 
500° 67.1 .089 °262 
500° 65°4 °142 °35 
500° 63°9 "197 °424 
500° 62.9 °255 °469 
500° 01.8 °335 °575 
500° 61. .414 °563 
500° 60~9 °495 °6 
500° 60.3 °566 °626 
500° 60~2 °64 °647 
508° bO~l .716 .674 
500° 60°3 °797 °707 
500° 63° "942 °828 
500° 64°7 °976 °896 

BENZENE(l) - 2-PROPAINGLt2> SYSTEM 025C 
5 22 l lO 2 

760° 731°O5 =845 °728 
760° 71.66 °7 .646 
760° 71.94 °5 °572 
760° 73.39 °3 °472 
760° 76°I8 °l55 °35 

GENZENE(l) - TOLUENE(2) SYSTEM 026 
5 33 l 1 2 

760° I08°7 "852 °lIO 
760° 107°2 °O83 °172 
768° IU5°9 °lI9 °238 
760° 105°1 .141 °274 
760° lO31°9 °173 °322 
760° 102°8 °194 0 3 60 
760° 101°5 °224 °402 
760° 100.6 .253 °434 
760° 99° ^299 °501 
760° 98°3 °3I4 °523 
760° 96°6 .366 ~581 
760° 94°7 °433 °643 
760° 92°7 °5C2 °706 
760° QO.7 ~571 °76I 
760° 89°I °621 °801 
760° 67.1 .7O5 .853 
760° 85°3 °7b9 °859 
760^ 64°2 .82C °9I9 
760° 83°1 ^879 °946 
760° 81"0 °93I °960 
760° 91°3 °961 °9B3 

BENZENE(l) - P-XYLENE(2) SYSTFM 027 
5 3?6 1 lO 2 

760° I29° °086 °265 
760° 125° .I24 °3F,3 
760° 124°7 .l -~- 1 .396 
760° 12O°2 °I79 ^497 
760° 115°I °228 .602 



760. 111.8 
760. 107.1 
760. 105. 
760. 101.1 
760. 93.3 
760. 89.4 
760. 86.4 
760. 63.6 

.287 

.362 

.402 

.466 

.596 

.718 

.802 

.886 

.66 

.793 

.77 

.816 

.868 

.934 

.96 

.979 

1-BUTANCL(2) - 6.ENZENE(1) SYSTFM 028 
5 43 1 10 2 

760. 80.16 .954 .966 
760. 80.21 .948 .963 
760. 80.28 .942 .96 
760. 80.39 .928 .952 
760. 80.67 .897 .947 
760. 80.87 .848 .92 
760. 81.36 .79 .904 
760. 81.98 .714 .865 
760. 83.19 .631 .867 
760. 84.54 .56 .847 
760. 86.39 .475 .819 
760. 88.28 .397 .787 
760. 89.69 .369 .779 
760. 92.25 .308 .724 
760. 95.6 .234 .66 
760. 98.7 .18 .59 
760. 100.22 .161 .56 
760. 102.22 .134 .51 
760. 107.1 .085 .38 
760. 112. .04 .217 
760. 116.9 .004 .025 

1-EUTANOL(1) - TOLUENE(2) SYSTEM 029 
43 33 1 10 2 

760. 116.05 .028 .075 
760. 112.9 .096 .221 
760. 110.5 .165 .321 
760. 109. .227 .399 
760. 107.6 .316 .487  
760. 106.4 .415 .554 
760. 106. .467 .595 
760. .105.8 .522 .617 
760. ' 105.7 .558 .627 
760. 105.6 .614 .653 
760. 105.5 .668 .675 
760. 105.5 .675 .676 
760. 105.5 .701 .687 
760. 105.6 .766 .72 
760. 106.3 .859 .784 
760. 106.5 .871 .794 
760. 108.1 .948 .694 

CARSON TETRACHLORIDE(1) - 8 NZENE(2) SYSTEM 030A 
6 5 1 10 1 

185. 40. .0994 .1244 
189. 40. .1856 .2233 
195. 40. .3401 ' .3824 



198. 40. .4393 .4815 
201. 40. .5324 .5681 
203. 40. .6063 .6363 
205. 40. .6815 .7043 
207. 40. .7812 .7964 
209.  40. .8926 .8990 
210.  40. .9529 .9555 
210. 40. .9632 .9653 

CAR6ON TETRACHLORIDE(1) - BENZENE(2) SYSTEM 0305 
6 5 1 10 1 

190.18 40. .1398 .1703 
194.7 40. .2378 .2774 
200.07 40. .3735 .4159 
204.02 40. .4919 .5295 
204.2 40. .4986 .5359 
207.44 40. .6201 .6475 
210.37 40. .7585 .7739 
211.97 40. .8718 .8783 

CARBON TETRACHLORIDE(1) - BENZENE(2) SYSTEM 0300 
6 5 1 10 1 

568.89 70. .1428 .1666 
579.13 70. .2394 .2702 
591.62 70. .3791 .4105 
600.77 70. .4930 .5204 
599.67 70. .4939 .5215 
607.22 70. .6224 .6411 
613.08 70. .7624 .7719 
616.02 70. .8750 .8780 

CARBON 
6 

TETRAChLORIDE(1) - 
5 1 10 2 

BENZENE(2) SYSTEM 030D 

760. 79.3 .1364 .1582 
760. 76.8 .2157 .2415 
760. 78.6 .2573 .288 
760. 78.5 .2944 .3215 
760. 78.2 .3634 .3915 
760. 78. .4057 .435 
760. 77.6 .5269 .548 
760. 77.4 .6202 .638 
760. 77.1 .7223 .733 

CARBON TETRACHLORID E ( 1) - CYCLOHEXANE(2) SYSTEM 031 
6 9 1 10 2 

760. 80.34 .045 .068 
760. 79.6 .124 .155 
760. 79.66 .134 .163 
760. 79.17 .201 .23 
760. 76.88 .256 .273 
760. 79.1 .201 .22 
760. 76.74 .791 .605 
760. 77.06 .675 .693 
760. 77.07 .6E5 .696 
760. 77.4 .579 .6 
760. 77.53 .54 .569 
760. 77.63 .519 .545 
760. 78.06 .412 .436 



760. 78.46 .314 .345 
760. 78.8 .26 .285 
760. 79.25 .198 .23 
760. 79.54 .146 .171 
760. 79.73 .113 .135 
760. 78.07 .404 .427 

CARBON 
6 

TETRACHLORIDE(1) 
22 1 10 

- 2-PROPANOL(2) SYSTEM 032A 

579.6 70. .086 .255 
659. 70. .166 .392 
707.8 70. .238 .469 
766.3 70. .384 .561 
798.2 70. .559 .634 
804.3 70. .711 .686 
793.8 70. .815 .733 
723.5 70. .945 .846 
675.1 70. .975 .916 

CAREON TETRAChLCRIDE(1) - 2-PRCPANOL(2) 
6 22 1 10 2 

SYSTEM 0323 

760. 79.9 .C34 .114 
760. 78.5 .062 .185 
760. 76.8 .092 .252 
760. 74. .173 .376 
760. 72.8 .224 .442 
760. 70.6 .342 .534 
760. 69.7 .412 .575 
760. 69.1 .4.86 .604 
760. 69. .578 .64 
760. 68.8 .647 .665 
760. 68.9 .73 .692 
760. 69.1 .804 .719 
760. 70.2 .88 .76 
760. 72.2 .943 .821 
760. 74.1 .97-  .893 

CELLOSOLVE(1) - HEXANE(2) SYSTEM 033 
7 18 1 10 2 

760. 94. .905 .223 
760. 91.4 .893 .2 
760. 82.1 .822 .125 
760. 76.1 .717 .088 
760. 72.5 .558 .067 
760. 71.7 .469 .063 
760. 71.4 .447 .061 
760. 70.2 .296 .052 
760. 69.9 .287 .05 
760. 69.7 .133 .035 

CELLOSOLVE(1) - 1-HEXENE(2) SYSTEM 034 
7 38 1 10 2 

760. 110.5 .95 .435 
760. 94.7 .895 .237 
760. 95. .833 .15 
760. 73.9 .672 .082 
760. 71.2 .573 .065 
760. 68.5 .423 .049 



760° 66~2 °227 °03 
760° 65.1 .l24 °018 

CHLCRCF[RM(l) — BENZENE(2) SYSTEM 035& 
8 5 I IO l 

276°2 50° °034 °055 
278°8 50° .055 °077 
288°6 50° .121 .182 
294°7 50° °149 °2I8 
-3O2°3~ 50° °184 °271 
317°6 50° °276 °395 
329°4 50. °3I4 .436 
348°4 50° °486 °554 
353° 50^ ~434 °56I 
363°6 50° °479 °636 
384° 50° °547 °702 
388°4 50° °564 °715 
410°8 50. °647 °791 
424° 50° .699 °824 
437°6 50° .746 °863 
467°7 50° °833 °922 
478°2 50° °668 °942 
499°8 50° °946 °980 
501°6 50. .951 "983 

CHLOROFORM(IY ~- BENZENE(2) SY3TFM 0355 
8 5 l IO 2 

760° 79°2 °Ob °089 
760° 79° °068 °I 
76O° 78°4 .116 °167 
760° 77°9 °17-3 °19 
760° 76°9 .lp3 ^27 
760° 76°2 °229 °3I6 
76C° 75°7 °266 °36I 
760° 74.7 .318 °429 
760° 74.4 ~3331  °443 
760° 73°3 °388 °508 
760° 72.2 °443 °57 
760° 7I°6 .467 °601 
760° 70°8 °517 °652 
760° 69°7 °57 °702 
760° 68.3 .637 °762 
760° 67° "7 .814 
760° 65°4 .7F3 °875 
760° 64°1 .853 ^922 
760° 62°6 °9'-714 °968 

CHLOROFORM(l) — ETHYL 4CETATE(2) SYSTEM 036 
8 12 l lU Z 

760° 77°5 .071 °064 
760~ 77°6 .1,l °IO2 
760° 77°7 °14 °134 
76O° 77°8 °174 .171 
TbD° 77°8 "223 .227 
760° 77.5 .259 ~27 
76O. 77.3 °301 °323 
760° 76.8 °365 °4018 
760° 76° °448 °522 



760. 75.1 .504 .596 
76C. 74.7 .528 .628 
760. 73.5 .561 .7 
760. 71.8 .65 .78 
760. 70.4 .704 .839 
760. 68.9 .751 .879 
760. 67.7 .79 .91 
760. 65.6 .856 .95 
760. 63.7 .922 .978 

CHLOROFORM(1) - METHANOL(2) SYSTEM 0374 
8 23 1 10 1 

420. 50. .006 .0151 
424. 50. .0122 .0312 
428. 50. .018 .0438 
442. 50. .0341 .0855 
479. 50. .08 .199 
495. 50. .10 .24 
496. 50. .102 .243 
527. 50. .143 .309 
526. 50. .145 .316 
548. 50. .178 .352 
549. 50. .179 .359 
583. 50. .234 .434 
596. 50. .262 .468 
656. 50. .427 .593 
664. 50. .536 .613 
662. 50. .554 .617 
666. 50. .653 .663 
669. 50. .704 .67 
666. 50. .765 .695 
658. 50. .852 .727 
624. 50. .935 .789 
606. 50. .957 .834 
583. 50. .977 .871 

CHLOROFORM(1) - METHANOL(2) SYSTEM 0378 
8 23 1 10 2 

760. 63. .04 .102 
760. 62. .065 .154 
760. 60.9 .095 .215 
760. 59.3 .146 .304 
760. 57.6 .196 .378 
760. 57. .23 .42 
760. 55.9 .287 .472 
760. 55.3 .332 .507 
760. 54.7 .3E3 .54 
760. 54.3 .425 .564 
760. 54. .459 .58 
760. 53.8 .52 .607 
760. 53.7 .557 .619 
760. 53.5 .628 .643 
760. 53.5 .636 .646 
760. 53.5 .667 .655 
760. 53.7 .753 .684 
760. 53.9 .797 .701 
760. 54.4 .855 .73 
760. 55.2 .904 .768 



760° 56.3 .937 °8I2 
760° 57~9 °97 °875 

CHLOROFORM(l) - METHYL }3O8UTYL KETONE SYSTEM 038 
8 29 l lO 2 

760° 113°45 .045 °0944 
76C° ll2~32 l "067 °1385 
760° IC9°3 °lOoI .2254 
760° 107°9 °147 °2935 
760° IO2°2 °2437 °4736 
760° 97.38 .3225 .6nO2 
760° 92°08 .4O55 .7I58 
760° 85°47 °506q ^8245 
760° 78°12 .6411 °9097 
760° 73.27 .7325 °9481 
760° 66.37 °8516 °9P6 
76C)° 63°07 .9358 °997 
760° 61°85 °9774 .999 

CYCLOHEX4NE(l) - CYCLOHEXENE(Z) SYSTEM 039 
9 51 l lO 2 

768° 82.92 °0281 .0321 
760° 82.85 .0276 °0312 
760° 82°64 .0627 °0758 
760° 82°81 .0997 °1139 
760° 82°58 .I742 °1902 
760° 83°45 ~221I °2428 
760° 82°15 .29]9 .3128 
768° 82°17 °3149 °3438 
760° 82° °3-(7 °402 
760° D1.93, ^4291 °461 
760° 6l.86 °4538 °4798 
760° 81°8 °4686 °5085 
760° 61.67 .5395 °5546 
760° 8l.52 °5776 °5868 
760° 81°46 .5998 .6I 
760° 81.35 .6547 °6677 
760° 81°12 "707 .714 

CYCLOHEX4NE(l) - 1,2-DICHLQROETHANE(2) SYSTEM 048 
9 52 l lO 2 

760. 83.24 .0065 .0209 
760° 82°8 °0113 .0426 
760° 82°86 "0I23 °0498 
760° 82°42 °0I65 °0646 
760° 82°25 °0306 .0661 
760° 81^69 °0321 °O~i9l 
760° 91°55 °O3-26 ~0878 
760° 80°g5 .0537 .I279 
760° 78°9 °I165 °2357 
760° 77°5 .l8O4 °2869 
760° 76.47 .255 62 .3712 _ 
760° 75°7 °3533 °4478 
760° 75.08 °5631 ~5489 
760° 75.42 °6979 .617 
760° 75.7 °7473 .656 
760~ 76°33 °8103 .7I58 
768° 76°75 °8395 .7579 



760. 77.6 .8826 .8015 
760. 78.7 .928 .8598 
760. 79.32 .9521 .9007 
760. 80.3 .9545 .9024 
760. 80.8 .9731 .9369 
760. 60. .9754 .9424 
760. 80.5 .993 .9771 

CYCLOHEXANE(1) - FURFURAL(2) SYSTEM 041 
9 15 1 10 2 

760. 147.9 .01 .4171 
760. 99.2 .1116 .8936 
760. 91.7 .2001 .9265 
760. 85.3 .379 .9489 
760. 84.8 .4536 .9466 
760. 64.1 .4622 .9543 
760. 84.6 .6022 .9471 
760. 83. .8435 .9626 
760. 82.8 .8897 .9625 
760. 81.8 .9521 .9756 

CYCLOHEXANE(2) - HEXANE(1) SYSTEM 042A 
18 9 1 10 1 

580. 70. .125 .179 
612.1 70. .25 .336 
642.6 70. .375 .465 
675.3 70. .5 .59 
705.2 70. .625 .708 
734.8 70. .742 .806 

CYCLOHEXANE(1) - HEXANE(2) SYSTEM 0426 
9 18 1 IC 2 

760. 70.05 .123 .096 
760. 70.4 .16 .123 
760. 70.35 .203 .16 
760. 71.4 .26 .203 
760. - 72.05 .329 .26 
760. 72.9 .409 .329 
760. 73.7 .477 .398 
760. 74.7 .562 .477 
760. 75.4 .616 .532 
760. 75.7 .647 .562 
760. 76.4 .7 .616 
760. . 76.75 .73 .647 
760. 77.35 .774 .7 
760. 78.2 .833 .774 
760. 79. .679 .833 
760. 79.5 .918 .879 

CYCLOHEXANE(1) - METHYL CELLCSOLVE(2) SYSTEM 043 
9 25 1 10 2 

760. 105.1 .056 .4849  
760. 97. .084 .6105 
760. 79.8 .2756 .75 
760. 79. .3622 .7475 
760. 78.1 .5726 .7934 
760. 77.5 .8327 .8365 
760. 78.5 .9556 .8843 



CYCLOHEXANE(1) - 7-PROPANOL(2) SYSTEM 044A 
9 22 1 10 , c_ 

500. 67.3 .029 .132 
500. 67. .068 .253 
500. 63.1 .136 .394 
500. 61.2 .213 .476 
500. 60.1 .266 .517 
500. 59.1 .313 .538 
500. 58.3 .408 .578 
500. 58. .475 .598 
500. 57.8 .556 .619 
500. 57.8 .637 .632 
500. 57.9 .734 .664 
500. 58.5 .816 .667 
500. 59.1 .884 .713 
500. 61.9 .963 .816 

CYCLOHEXANE(1) - 2-PROPANCL(2) SYSTEM 0448 
9 22 1 10 2 

760. 69.35 .473 .555 
760. 69.37 .442 .55 
760. 69.01 .538 .582 
760. 69.1 .708 .627 
760. 69.45 .7E4 .66 
760. 69.2 .516 .57 
760. 68.8 .528 .583 
760. 69.21 .631 .605 
760. 69.42 .742 .649 
760. 69.66 .807 .673 
76G. 70.11 .862 .697 
760. 71.5 .921 .773 
760. 74.01 .99 .838 
760. 76.73 .995 .893 
760. 74.96 .116 .783 
760. 74.8 .12 .276 
760. 72.28 .191 .271 
760. 70.19 .306 .489 
760. 69.11 .518 .568 
760. 69.14 .516 .572 
760. 69.02 .485 .548 
760. 69.08 .571 .582 
760. 69.06 .64 .595 
760. 74.74 .978 .65 
760. 70.31 .873 .709 
760. 76.71 .027 .112 
760. 76.91 .07 .210 

CYCLOHEXENE(1) - 1,2-DICHLOROETHANE(2) SYSTEM 045 
51 52 1 10 2 

760. 82.9 .9935 .9852 
760. 82.72 .9E54 .9672  
760. 82.5 .9735 .9514 
760. 82.1 .9385 .901 
760. 81.6 .9276 .8835 
760. 81.2 .8775 .827 
760. 80.8 .8428 .7918 
760. 80.48 .8124 .7598 



760. 80.22 .7808 .7251 
760. 79.9 .7318 .6743 
760. 79.75 .7047 .6547 
760. 79.45 .6349 .5944 
760. 79.1 .5144 .504 
760. 79.18 .5056 .5059 
760. 79.36 .4512 .4629 
760. 79.55 .3564 .4042 
760. 79.55 .3387 .4079 
760. 79.72 .2978 .3752 
760. 80.2 .2401 .3382 
760. 80.82 .1671 .256 ' 
760. 81.5 .1215 .1886 
760. 81.8 .0969 .159 
760. 82.2 .0719 .1214 
76C. 82.8 .0367 .0673 
760. 83.28 .02 .0398 
760. 63.65 .004 .0078 
76C. 83.65 .0C38 .0069 

DECANE(1) - 1-6UTANOL(2) SYSTEM 046 
44 43 1 10 1 

386.1 100. .01 .02 
385. 100. .025 .04 
384.3 100. .023 .039 
385. 100. .045 .045 
384.7 100. .048 .047 
380.7 100. .096 .062 
380. 100. .127 .082 
376.5 100. .153 .093 
371.7 100. .215 .106 
364. 10C. .284 .122 
359.8 100. .312 .142 
354. 100. .375 .14 
350.7 100. .398 .156 
334.3 100. .563 .163 
319.5 100. .65 .19 
315.1 100. .68 .225 
292.8 100. .78 .212 . 
273.4 100. .845 .22 
278.1 100. .87 .232 

2,3-DIMETHYLBUTANE(1) - ACETONE(2) SYSTEM 047 
35 2 1 10 2 

760. 50.8 .071 .198 
760. 47.5 .173 .337 
760. 46.0 .297 .407 
760. 45.3 .322 .415 
760. 45.7 .397 .456 
760. 45.6 .496 .494 
760. 45.6 .536 .511 
760. 46.0 .669 .557  
760. 46.6 .749 .595 
760. 50.6 .910 .748 
760. 55.2 .975 .904 

2,3-DIMETHYLBUTANE(1) - OHLOROF0RM(2) SYSTEM 048 
35 8 1 10 2 



760° 59°2 .087 °1S0 
760° 58.1 °176 °2-3O 
760° 57.0 °275 .326 
760° 56°5 °367 .406 
760° 56°0 °5C9 °525 
760° 56°0 ~588 °5PR 
760° 56~1 ~688 °67I 
760° 56"5 °785 °760 
760° 57°0 °894 °972 

2'3-DIMETHYLSUT40E(l) - METHANOL(2) 3YSTFM 049 
35 23 I IO 2 

760° 60°4 °009 °139 
760° 55.3 .024 .297 
760° 51.4 .045 .420 
760° 46"6 °096 °5316 
760° 45°4 °149 °563 
760° 44°6 .216 °579 
760° 44°5 °296 .544 
760° 44°6 °488 .604 
760° 44°5 .5C7 °6D8 
760° 44°5 °532 °606 
760° 44°5 °5F5 °608 
760° 44°5 °610 °6O7 
760° 44.6 .726 °609 
760° 44°6 °847 °615 
760° 45°8 ~949 °658 
760° 48~9 °9~3 °734 
760° 51.3 °991 °810 

2^4-DIMETHYLPENT4NE(l) -~ BENZENE(2) SYSTEM 05D 
50 5 I IO 2 

400° 60. ^953 °931 
400° 59°2 ^87 °83 
408° 58°5 °799 .743 
400° 57°8 °691 °645 
400° 57°5 °627 °528 
400° 57.5 °548 °521 
400° 57°4 °5I9 °502 
400° 57°4 ~461 .461 
480° 57.1 °459 °41-9 
400° 57°4 .407 °415 
480° 57°7 °~~~ °4~4 
400° 57.5 °3 27'~I °361 
40O° 58°1 .2I9 °271 
400° 50.8 °l-`~4 °I92 
400° 59°4 .0613 .108 
400° 60° °O3~7 °O7  

2'4-DIMETHYLPENTANE(I) - HEXYLENE GLYCCL(2) SYSTEM 051 
50 55 I 10 2 

400. I47°7 °020 °675 _ 
400° 127°0 °048 °837 
400° 69.5 °210 °990 
400° 66°6 °276 .906 

Iv4-DIOXANE<l THANOL(Z) SYSTEM C52 



760. 78.22 .0079 . .0116 
760. 78.19 .0768 .0284 
760. 78.13 .0509 .0509 
760. 78.17 .0725 .C648 
760. 78.23 .0955 .0833 
760. 78.35 .1285 .1048 
760. 78.36 .1975 .1464 
760. 79.10 .2747 .1867 
760. 79.87 .3804 .2373 
760. 80.15 .4045 .2482 
760. 80.18 .4243 .2561 
760. 80.93 .4894 .2854 • 
760. 81.32 .5116 .3C05 
760. 81.40 .5321 .3C39 
760. 82.33 .5E57 .3291 
760. 84.42 .6752 .4045 
760. 85.43 .7447 .4427 
760. 87.17 .7686 .4916 
760. 89.08 .8280 .5555 
760. 92.02 .8793 .6496 
760. 93. .8912 .6766 
760. 94.89 .9316 .7477 
760. 97.99 .9754 ..8658 
760. 99.05 .9773 .9051 

194-DIOXANE(1) - HEXANE(2) SYSTEM C53 
10 18 1 10 2 

760. 84.9 .89 .565 
760. 79.2 .783 .429 
760. 76.5 .713 .37 
760. 75.3 .676 .348 
760. 74.3 .627 .325 
760. 71.7 .457 .26 
760. 70.8 .363 .217 
760. 69.6 .2a .163 
760. 68.9 .138 .114 
760. 68.8 .113 .1 

194-DIOXANE(1) - 1-HEXENE(2) SYSTEM 054 
10 38 1 10 2 

760. 87.6 .902 .61 
760. 85.2 .875 .55 
760. 83.1 .845 .498 
760. 79.3 .79 .424 
760. 76.9 .723 .363 
760. 72.9 .624 .29 
760. 71.6 .53 .245 
760. 69. .393 .19 
760. 67.4 .265 .135 
760. 65.2 .128 .07 
760. 64.8 .068 .04 

ETHANOL (1) - BENZENE(2) SYSTEM 055A 
11 5 1 10 1 

208.4 40. .02 .145 
239.8 40. .095 .28 
249.1 40. .204 .332 
252.3 40. .378 .362 



248.8 40. .49 .384 
245.7 40. .592 .405 
237.3 40. .702 .44 
219.4 40. .802 .507 
196.3 40. .88 .605 
169.5 40. .943 .747 
145.6 40. .987 .912 

ETHANOL(1) - BENZENE(2) SYSTEM 0558 
11 5 1 10 1 

314.7 50. .025 .165 
358.7 50. .059 .3 
378.3 50. .2C6 .36 
384.6 50. .365 .392 
383.2 50. .486 .411 
378.1 50. .586 .434 
366.9 50. .694 .47 
344,4 50. .79 .526 
316.8 50. .866 .61 
276.8 50. .936 .745 
239.6 50. .984 .909 

ETHANOL(1) - DENZENE(2) SYSTEM 055C 
11 5 1 10 1 

452.7 60. .026 .161 
518.2 60. .08 .31 
553.7 60. .185 .375 
565. 60. .322 .408 
568. 60. .398 .42 
566.6 60. .484 .436 
562.6 60. .565 .455 
548.7 60. .66 .49 
524.2 60. .771 .537 
485. 60. .859 .625 
431.6 60. .929 .747 
377.4 60. .9E1 .904 

ETHANOL(1) - BENZENE(2) SYSTEM C55D 
11 5 1 10 2 

180. 33.6 .1 .277 
180. 32.8 .2 .314 
180. 32.5 .3 .331 
180. 32.5 .338 .338 
180. 32.6 .4 .349 
180. 32.9 .5 .37 
180. 33.3 .6 .399 
180. 34. .7 .434 
180. 35.5 .8 .5 
180. 39.3 .9 .652 

ETHANOL(1) - BENZENE(2) SYSTEM C558 
11 5 1 10 2  

400. 52.8 .1 .301 
400. 51.6 .2 .353 
400. 51.3 .3 .377 
400. 51.2 .399 .399 
400. 51.2 .4 .399 
400. 51.3 .5 .424 



400. 51.6 .6 .453 
400. 52.2 .7 .491 
400. 54.1 .8 .554 
400. 56.3 .9 .68 

ETHANOL(?) - ETHYL ACFTATE(2) SYSTEM 056A 
11 12 1 10 1 

206. 40. .0757 .1226 
212. 40. .1285 .1374 
213.5 40. .2256 .2745 
216. 40. .231b .2614 
216. 40. .3441 .3414 
215.5 40. .3554 .3307 
216. 40. .4389 .4022 
211. 40. .541 .4317 
204.5 40. .6359 .491 • 
200.5 40. .7166 .5315 
191.5 40. .7576 .576 
191.5 40. .7715 .583 
184. 40. .826 .6442 
176. 40. .8638 .6921 
165. 40. .9009 .7544 
158. 40. .9312 ..8164 
151.5 40. .9636 .886A 
146. 40. .9776 .9192 

ETHANOL(2) - ETHYL ACETATE(1) SYSTEM 0568 
12 11 1 10 1 

136.6 40. .006 .022 
150.9 40. .044 .144 
163.1 40. .084 .227 
183.0 40. .187 .370 
191.9 40. .242 .428 
199.7 40. .320 .484 
208.3 40. .454 .560 
210.2 40. .495 .574 
211.8 40. .552 .607 
213.2 40. .663 .664 
212.1 40. .749 .716 
204.6 40. .885 .829 
200.6 40. .920 .871 
195.3 40. .960 .928 

ETHANCL(2) - ETHYL ACETATE(1) SYSTEM 056C 
12 11 1 10 1 

284.3 55. .0055 .0185 
302.5 55. .037 .104 
325.2 55. .083 .201 
349.7 55. .151 .297 
360.3 55. .196 .348 
371.6 55. .243 .309 
386.4 55. .340 .453 _ 
397.5 55. .464 .521 
402.0 55. .592 .601 
400.9 55. .682 .652 
399.5 55. .715 .674 
385.2 55. .853 .786 
376.5 55. .896 .839 



365.0 55. .944 .902 

ETHANOL(1) - ETHYL ACETATE(2) SYSTEM 056D 
11 12 1 10 1 

444. 60. .0505 .1107 
444.5 60. .0595 .11 
464. 60. .1319 .2023 
478. 60'. .2286 .2801 
478.5 60. .2286 .28R9 
484.5 60. .3279 .3257 
485. 60. .4437 .4244 
481. 60. .5011 .4578 
479.5 60. .5229 .4625 
474. 60. .5E6 .4865 
473. 60. .62 .5294 
466. 60. .687 .588 
454. 60. .7541 .6285 
444.5 60. .8064 .68 
421.5 60. .659 .726 
411. 60. .894 .773 
389. 60. .9247 .8491 
375. 60. .9565 .8849 
361.5 60. .976 .9393 

ETHANOL (2) - ETHYL ACETATE(1) SYS TEM 056E 
12 11 1 10 1 

548.6 70. .0065 .0175 
559.4 70. .018 .046 
633.6 70. .131 .237 
664.6 70. .210 .321 
680.4 70. .263 .367 
703.6 70. .387 .454 
710.0 70. .452 .493 
712.2 70. .488 .517 
711.2 70. .625 .597 
706.4 70. .691 .641 
697.8 70. .755 .681 
b79.2 70. .622 .747 
651.6 70. .903 .639 
635.4 70. .932 .888 
615.6 70. .975 .948 

ETHANOL(1) - ETHYL ACETATE(2) SYSTEM 056F 
11 12 1 10 2 

760. 75.55 .3505 .1036 
760. 73.82 .126 .2146 
760. 73.76 .1343 .2146 
760. 73.04 .2271 .296 
760. 72.5 .3128 .3634 
760. 72.28 .3358 .3643 
760. 72.18 .5052 .4E03 
760. 72.35 .5441 .5074  
760. 72.7 .6442 .5618 
760. 72.9 .6E28 .6092 
760. 74.14 .766 .6619 
760. 75.5 .8774 .7908 
760. 76.7 .9482 .8924 



ETHANOL(1) - HEPTANE(2) SYSTEM 057A 
11 16 1 10 1 

78. 30. .04 .292 
103.6 30. .0684 .4556 
112.5 30. .1236 .4986 
117.7 30. .2503 .5344 
118. 30. .3342 .5281 
119.9 30. .5151 .5496 
119.9 30. .5934 .5679 
119.6 30. .7174 .5828 
118.9 30. .7687 .5971 
117. 30. .8154 .6282 
114.5 30. .855 .6454 
111.3 30. .8902 .7116 
106.3 30. .9173 .8269 
97.1 30. .9545 .8958 
E2.5 30. .9913 .943 

ETHANOL(1) - HEPTANE(2) SYSTEM 0575 
11 16 1 10 2 

760. 92.07 .01 .1669 
760. 85.04 .025 .3371 
760. 78.81 .05 .4667 
760. 76.3 .075 .511 
760. 75.01 .1 .5396 
760. 72.62 .2 .5853 
760. 71.84 .3 .6029 
760. 71.49 .4 .614 
760. 71.28 .5 .625 
76C. 71.22 .6 .6302 
760. 71.25 .7 .6495 
760. 71.57 .8 .6534 
760. 72.65 .9 .7449 
760. 74.31 .95 .8214 
760. 75.78 .975 .8869 

ETHANOL(2) - HEXANE(1) SYSTEM 0584 
18 11 1 10 1 J. 

145.2 25. .1 .62 
172.1 25. .2 .694 
182.8 25. .3 .721 
187.5 25. .4 .734 
189.1 25. .5 .729 
190. ' 25. .6 .794 
190.4 25. .7 .749 
190.4 25. .8 .7.58 
189.4 25. .9 .776 

ETHAN0L(1) - HEXANE(2) • SYSTEM 0585 
18 11 1 10 1 

528.6 55. .0978 .511 
615.4 55. .1983 .615  
650.4 55. .2995 .655 
664.9 55. .3934 .662 
667.7 55. .498 .666 
669.2 55. .5995 .671 
669.5 55. .699 .675 
669.0 55. .803 .679 



652°5 55° .9012 °693 

ETHANCL(2 HEXANE (1 ) SYSTEM C58C 
lI 18 l lO 2 

760^ 66°7 °OC6 °065 
760° 63°5 °0I .lb 
760° 60"2 °045 °255 
760° 59°15 .IC2 °29 
760° 58°45 .235 °325 
760° 58°25 .275 .33 
760° 58° °3- 34 ° 
760° 58.1 .412 °35 
760° 58°35 °548 °36 
760° 58°7 .667 °37 
760° 59.4 .755 "395 
760° 61.8 .848 °468 
760° 65°9 °92 ~58 
760° 67°4 °94 °635 
760° 73^2 .92 °8C7 
760° 76° °99 ^9C5 

ETHANCL(I) - METHYLCY[LOPENTANE(2) C59 
11 27 l lU 2 

760° 66.3 .8I5 °15 
76O° 63°7 .O3 °222 
760° 61.25 °O85 .295 
76C° 60°3 °2I6 °332 
760° 60°05 .348 .35 
760° 60°1 °467 .361 
760° 60.3 ~58 °3*2 
760° 61°2 °7l3z °413 
760° 62"8 °8 ~46 
760° 64.6 ^857 .519 
760° 67° °898 °593 
760° 73°65 .9b5 °815 
760° 76"1 .965 °908 

ETHANOL(l) - l-PRCPANOL(2) SYSTEM 060 
ll 2;7 l 10 2 

760. 93.85 .126 °24 
760° 92°66 .lF8 °3I8 
760° 91°6 .ZIO °339 
760° 68°32 °358 °55 
760° 86°25 °461 °65 
760° 84°98 °546 °711 
760° 84.13 °6 ~76 
760° 83.06 .663 °799 
760° 80°59 °844 °914 

ETHANOL(l) - 2-PROpANOL(2) SYSTEM CIA 
11 22 l IO 2 

760° 8I°5 °18 °1935 _ 
760° 81°15 .382 °3235 
760° 80°58 .3655 °414 
760° 80^68 .4Cl °4275 
760° 80°27 .5I4 °56 
760° 88.1 .541 °5725 
760° 79~9 .629 "662 



760. 79.57 .7182 .7536 
760. 79.03 .7916 .825 
760. 78.95 .8606 .8705 

ETHANOL(1) - TOLUENE(2) SYSTEM 062A 
11 33 I 10 1 

43.8 30. .005 .138 
48.85 30. .01 .23 
53.2 30. .015 .295 
56.9 30. .02 .343 
66.95 30. .04 .449 
73.3 30. .06 .502 
77.2 30. .08 .531 
79.5 30. .1 .547 
83.05 30. .15 .572 
85.4 30. .2 .588 
88.3 30. .3 .611 
90. 30. .4 .628 
91.3 30.- .5 .645 
92.1 30. .6 .665 
92.4 30. .7 .691 
91.55 30. .8 .735 
90.3 30. .85 .77 
88.1 30. .9 .818 
84.45 30. .95 .e89 

ETHANCL(1) - TOLUENE(2) SYSTEM 0625 
11 33 1 10 1 

85.2 45. .005 .119 
94.0 45. .01 .204 
101.8 45. .015 .268 
108.8 45. .02 .318 
130.1 45. .04 .438 
143.9 45. .06 .497 
153.15 45. .08 .532 
159.6 45. .10 .555 
169.55 45. .15 .588 
175.7 45. .2 .608 
183.1 45. .3 .634 
187.8 45. .4 .653 
191.3 45. .5 .672 
193.65 45. .6 .693 
194.9 45. .7 .719 
194.3 45. .8 .761 
192.55 45. .85 .794 
189.1 45. .9 .833 
183.0 45. .95 .902 

ETHANOL(1) - TOLUENE(2) SYSTEM 062C 
11 33 1 10 1 

155.4 60. .005 .103 
169.55 60. .01 .181  
182.55 60. .015 .242 
194.4 60. .02 .291 
232.6 60. .04 .416 
260.4 60. .06 .485 
281.2 60. .08 .579 
296.45 60. .1 .557 



319.7 60. .15 .597 
333.5 60. .2 .62 
351.65 60. .3 .652 
363.7 60. -.4 .675 
371.6 60. .5 .695 
377.7 60. .6 .717 
381.7 60. .7 .743 
382.65 60. .8 .765 
380.7 60. .85 .814 
375.9 60. .9 .856 
366.8 60. .95 .914 

ETHANOL (1) - WATER(2) SYSTEM 063A 
11 34 1 10 1 

66.3 40. .025 .18 
79.6 40. .058 .316 
91.9 40. .099 .424 
99.6 40. .13 .473 
115.2 40. .293 .536 
121. 40. .398 .595 
127.4 40. .56 .686 
130.5 40. .676 .744 
132.9 40. .779 ..808 
134. 40. .86 .869 

ETHANOL(1) - WATER(2) SYSTEM 0635 
11 34 1 10 1 

75.14 40. .062 .374 
89. 40. .077 .406 
94.6 40. .098 .450 
101.5 40. .128 .488 
109. 40. .181 .543 
116.9 40. .319 .598 
121.05 40. .399 .62.8 
125.5 40. .511 .676 
130.4 40. .663 .746 
132.5 . 40. .774 .839 
132.6 40. .810 .829 
133.5 40. .875 .879 
133.8 40. .957 .956 

ETHANOL(?) - WATER(2) SYSTEM 063C 
11 34 • 1 10 1 

115.7 ' 50. .029 .208 
161. 50. .11 .439 
187.9 50. .246 .521 
204.8 5C. .451 .623 
213.4 50. .581 .665 
218.1 50. .682 .74 
222.8 50. .862 .87 
222.9 50. .885 .891 
223. 50. .926 .929 
223.1 50. .947 .945 

ETHANOL(1) - WATER(2) SYSTEM 0630 
11 34 1 10 1 

173.35 55. .051 .336 
197.8 55. .085 .428 



207.5 55. .106 .461 
227.3 55. .18 .524 
236.3 55. .23 .555 
248.2 55. .324 .589 
258. 55. .429 .628 
267. 55. .553 .680 
274.9 55. .685 .746 
278.4 55. .774 .801 
279.4 55. .810 .829 
280.6 55. .894 .898 
280.5 55. .954 .952 

ETHANOL(1) - WATER(2) SYSTEM 063E 
11 34 1 10 1 

195.7 60. .033 .223 
270. 60. .125 .446 
306.5 60. .267 .511 
330.8 60. .459 .5E 
343.1 60. .597 .664 
349.4 60. .682 .738 
354.2 60. .865 .875 
355.4 60. .891 .89 
355. 60. .928 .928 
354.6 60. .949 .949 

ETHANOL(1) - WATER(2) SYSTEM 063F 
11 34 1 10 1 

362.5 70. .062 .374 
399. 70. .095 .439 
424. 70. .131 .462 
450.9 70. .194 .524 
466. 70. .252 .552 
485.5 70. .334 .5tA 
497.o 70. .401 .611 
525.9 70. .593 .691 
534.3 70. .680 .739 
542.7 70. .793 .816 
543.1 70. .810 .826 
544.5 70. .943 .941 
544.5 70. .947 .945 

ETHANCL(1) - WATER(2) SYSTEM 0630 
11 34 1 10 2 

760. • 95.5 .018 .179 
760. 90.6 .C54 .3375 
760. 85.4 .124 .47 
760. 83.7 .176 .514 
760. 82.75 .23 .542 
760. 82. .228 .57 
760. 81. .385 .612 
760. 80.5 .44 .633 
760. 79.8 .514 .657 _ 
760. 78.9 .673 .725 
760. 78.26 .84 .85 

ETHANCL(1) - WATER(2) SYSTEM 063H 
11 34 1 10 2 

760. 98.62 .0051 .0486 



760. 98.06 .0069 .0752 
760. 95.97 .0162 .1442 
760. 92.95 .0316 .2929 
760. 87.07 .0823 .3985 
760. 85.67 .1065 .4513 
760. 84.53 .1368 .4812 
760. 64.24 .145 .4605 
760. 83.5 .177 .5095 
76C. 80.59 .4034 .612 
760. 79.35 .5733 .6649 
760. 78.63 .7152 .7607 
760. 78.43. .7715 .7961 
760. 78.32 .816 .8246 
760. 78.31 .818 .8322 
760. 78.28 .8386 .645 
760. 78.24 .878 .8789 
760. 78.22 .9167 .9117 
760. 78.37 .991 .9892 
760. 84. .489 .906 

ETHYL ACETATE(1) - bENZENE(2) SYSTEM 064 
12 5 1 10 2 

760. 77.19 .95 .951 
760. 77.23 .912 .914 
760. 77.29 .857 .86 
760. 77.31 .841 .845 
760. 77.32 .834 .833 
760. 77.38 .774 .780 
760. 77.49 .697 .707 
760• 77.b7 .587 .605 
760. 77.84 .528 .547 
760. 78.12 .441 .465 
760. 78.19 .422 .448 
76C. 78.43 .359 .387 
760. 78.66 .3 .329 
760. 78.96 .23 .256 
760. 79.26 .16 .164 
760. 79.40 .136 .157 
760. 79.77 .06 .071 
760. 79.95 .027 .033 
760. 80.01 .016 .02 

ETHYL ACETATE(1) - TOLUENE(2) SYSTEM 065 
12 33 1 10 2 

760. 77.6 .97 .967 
760. 77.31 .954 .93 
760. 78.39 .922 .967 
760. 78.8 .891 .953 
760. 79.91 .835 .928 
760. 81.14 .773 .899 
760. 82.25 .715 .867 
760. 83.55 .656 .837  
760. 65.16 .598 .6 
760. 89.22 .452 .703 
760. 92.09 .365 .629 
760. 95.02 .283 .545 
760. 95.51 .27 .528 
760. 99.8 .175 .391 



760. 103.46 .107 .265 
760. 106.94 .048 .137 
760. 107.87 .032 .097 
760. 108,82 .021 .064 

ETHYL ACETATE(1) - P-XYLENE(2) SYSTEM 066 
12 36 1 10 2 

760. 77.92 .965 .992 
760. 78.17 .949 .989 
760. 79.2 .912 .9E1 
760. 80.91 .846 .967 
760. 63.1 .765 .948 
76C. 85.65 .667 .925 
760. 86.54 .635 .916 
760. 90.12 .524 .878 
760. 93.17 .44 .847 
760. 95. .399 .825 
760. 99.62 .31 .771 
760. 105.05 .235 .695 
760. 111.13 .1o5 .612 
760. 115.97 .124 .53 
760. 119.08 .1 .475 
760. 123.44 .07 .354 
760. 127.58 .044 .26 
760. 130.03 .033 .22 
760. 133.12 .019 .138 
760. 136.54 .006 .048 

ETHYL ACETATE(1) - WATER(2) SYSTEM 067A 
12 34 1 10 1 

55.66 40. .00011 .0036 
55.84 40. .00012 .0054 
55.84 40. .00012 .0055 
202.1 40. .9648 .9022 
199.1 40. .9746 .9246 
197.1 40. .9807 .9431 
193.4 40. .9579 .9649 
190.4 40. .9942 .9884 

ETHYL ACETATE(1) - WATER(2) SYSTEM 0678 
12 34 1 10 1 

118.85 55. .00012 .0052 
119.25 55. .00017 .0081 
119.30 55. .00018 .0081 
372.0 55. .9695 .9093 
371.7 55. .9699 .9085 
364.7 55. .9780 .9362 
358.0 55. .9894 .9676 
352.2 55. .9927 .9846 

ETHYL ACETATE(1) - WATER(2) SYSTEM 067C 
12 34 1 10 1 

233.9 70. .00004 .0015 
234.9 70. .00010 .0056 
235.7 70. .00015 .0084 
235.7 70. .00016 .0085 
646.3 70. .9676 .9059 
641.1 70. .9723 .9173 



630.6 70. .9783 .9395 
623.1 70. .9855 •9630 
610.3 70. .9927 .9826 

ETHYL ACETATE (1) -- WATER( 2) SYSTEM 067D 
12 34 1 10 2 

760. 74.8 .971 .914 
760. 75. .974 .927 
760. 75.6 .9F,3 .947 
760. 75 .7 .986 .954 
760. 75.9 .984 .953 

ETHYLBENZENE( 1 ) - FUR FURAL i 2 ) SYSTEM 068 
45 15 1 10 2 

723. 132.7 .979 .974 
723. 132.5 .96 .955 
723. 132.3 .942 .942 
723. 132.45 .93 .931 
723. 132.5 .923 .926 
723. 132.6 .847 .867 
72.3. 132.7 .775 .835 
723. 133.5 .654 .762 
723. 134. .6 .732 
723* 134.5 .5F.8 .709 
723. 136.4 .467 .657 
723. 138.5 .381 .642 
723. 144.9 .181 .468 
723. 149.8 .092 .297 
723. 15'l.5 .05 .177 
723. 154.5 .035 .158 

ETHYL ETHER(1) - ETHANOL( 2) SYSTEM 069A 
14 11 1 10 1 

238. 40. .05 .4618 
330.3 40. .1 .6303 
408.5 40. .15 .7150 
473.2 40. .2 .7650 
529.5 40. .2 5 .7992 
577. 40. .3 .8234 
617.6 40. .35 .642D 
653.7 40. .4 .8571 
687.6 40. .45 .8706 
717.6 40. .5 .8820 
742. . 40. .55 .8912 
764.3 40. .6 .8998 
785.2 40. .65 .9083 
805.9 40. .7 .9167 
826.5 40. .75 .9257 
846.8 40. .8 .9357 
866. 4-0 . .8 5 .9466 
885. AC. .9 .9598 
903.3 40. .95 .9762 

ETHYL ETHER (1 ) - ETHANOL( 2) SYSTEM 0695 
14 11 1 10 1 

364. 50 . .0 5 .4203 
486.1 50. .1 .5863 
584.6 50. .15 .6723 



674. 50. .2 .7285 
748.6 50. .25 .7666 
813. 50. .3 .794b 
868.8 50. .35 .8161 
919.6 50. .4 .6341 
967.5 50. .45 .2496 
1006.8 50. .5 .6621 
1041. 50. .55 .8732 
1070.7 50. .6 • .8635 
1100.8 50. .65 .8939 
1128.3 50. .7 .9040 
1157.4 50. .75 .9148 
1183.6 50. .8 .9268 
1209.0 50. .85 .9:96 
1233.3 50. .9 .9543 
1255.2 50. .95 .9727 

HEPTANE(1) - ANILINE(2) SYSTEM 070 
16 4 1 10 2 ,_ 

742. 117. .008 .87 
742. 112.2 .154 .697 
742. 106.5 .267 .923 
742. 105.4 .367 .925 
742. 104.7 .413 .925 
742. 103.8 .633 .932 
742. 101.1 .845 .951 
742. 100.2 .899 .9645 

HEPTANE(1) - 1-3UTAN0L(2) SYSTEM 071 
16 43 1 10 2 

684. 103.6 .057 .37 
684. 98.2 .142 .544 
684. 95.2 .221 .621 
684. 92.2 .329 .693 
684. 90.2 .4:4 .73 
684. 89.5 .552 .758 
684. 89. .614 .774 
684. 88.3 .738 .795 
684. 89.3 .911 .846 
684. 93.4 .96 .935 

HEPTANE(1) - TOLUENE(2) SYSTEM 072A 
16 33 1 10 2 ,_ 

760. ' 107.73 .1 .166 
760. 105.62 .2 .294 
760. 103.68 .3 .4005 
760. 102.59 .4 .497 
760. 101.52 .5 .5825 
760. 100.60 .6 .664 
760. 99.82 .7 .744 
760. 99.26 .8 .8275 
760. 98.43 .9 .912  

HEPTANE(1) - TOLUENE(2) SYSTEM C725 
16 33 1 10 2 

760. 109.1 .048 .0P3 
760. 108.4 .069 .118 
760. 107.1 .123 .193 



760. 106.2 .166 .246 
760. 105. .224 .317 
760. 104. .291 .3F7 
760. 102.9 .365 .46 
760. 102.1 .434 .521 
760. 101.1 .539 .608 
760. 100.2 .641 .694 
760. 99.5 .739 .775 
760. 98.7 .901 .913 
760. 98.6 .912 .922 

HEPTANE(1) - P-XYLENE(2) SYSTEM 073 
16 36 1 10 2 

760. 136.3 .C22 .07 
760. 134. .05 .145 
760. 132.1 .075 .202 
760. 130.2 .102 .204 
760. 128.2 .13 .32 
760. 124.1 .198 .434 
760. 121. .259 .518 
760. 120.9 .26 .521 
760. 120.8 .262 .52 
760. 120.4 .27 .536 
760. 117.2 .341 .61 
760. 115.7 .3E1 .64 
760. 113.5 .439 .693 
760. 113.1 .448 .698 
760. 113.1 .45 .694 
760. 112.8 .455 .7 
760. 110.7 .521 .75 
760. 108.2 .599 .806 
760. 108.1 .6C7 .812 
760. 105.6 .694 .858 
760. 103.4. .779 .902 
760. 101.6 .851 .938 
760. 100.7 .694 .956 
760. 99.7 .94 .975 

HEXANE(1) - BENZENE(2) SYSTEM 074A 
18 5 1 10 1 

115.4 25. .1 .242 
126.4 25. .2 .363 
134.5 25. .3 .456 
140.4 25. .4 .529 
144.5 25. .5 .592 
147.7 25. .6 .661 
150.6 25. .7 .744 
153. 25. .8 .82 
154.3 25. .9 .904 

HEXANE(2) - BENZENE(1) SYSTEM 0748 
5 18 1 10 1.  

791.6 70. .125 .12 
785.2 70. .25 .225 
768.7 70. .375 .3125 
744.7 70. .5 .405 
711.6 70. .625 .505 
676.5 70. .75 .625 



620.9 70. .875 .773 

HEXANE(11 - BENZENE(2) SYSTEM 074C 
18 5 1 10 2 

760. 77.6 .073 .14 
760. 75.1 .172 .268 
760. 73.4 .268 .376 
760. 72. .372 .46 
760. 70.9 .462 .54 
760. 70. .585 .644 
760. 69.4 .692 .725 
760. 69.1 .792 .8C7 
760. 69. .828 .838 
760. 68.9 .883 .888 
760. 68.8 .947 .95 
760. 68.6 .962 .964 

HEXANE(1) - BENZENE(2) SYSTEM 074D 
18 5 1 10 2 

760. 77.7 .079 .149 
760. 75.6 .151 .251 
760. 74.0 .226 .338 
760. 72.9 .305 .412 
760. 71.7 .414 .507 
760. 71.0 .484 .561 
760. 70.3 .589 .644 
760. 69.7 .666 .696 
760. 69.4 .772 .791 
760. 69.2 .920 .919 

HEXANE(1) - CHLOROBENZENE(2) SYSTEM 075A 
18 56 1 10 1 

166.4 65. .083 .544 
222.3 65. .144 .679 
264.1 65. .201 .744 
319.7 65. .284 .803 
382.3 65. .394 .852 
403.9 65. .4:8 .866 
428.3 65. .485 .882 
453.8 65. .54 .896 
477.9 65. .591 .91 
516.3 65. .679 .929 
578. 65. .606 .957 
638.4 65. .927 .984 

HEXANE(1) - CHLOROBENZENE(2) SYSTEM 0758 
18 56 1 10 2 

759.8 127.56 .018 .118 
759.8 121.06 .049 .282 
759.8 115.66 .081 .406 
759.8 111.53 .109 .491 
759.8 106.62 .146 .527 
759.3 101.04 .2 .666 
759.3 92.7 .309 .769 
759.8 66.84 .419 .635 
759.8 82.66 .516 .872 
759.6 60.19 .591 .896 
759.8 80.13 .593 .696 



759.8 80.17 .594 .896 
759.8 78.31 .644 .912 
759.8 75.7 .727 .934 
759.8 74.17 .79 .95 
759.8 74.14 .793 .96 
759.8 72.72 .847 .965 

HEXANE(1) - I-HEXENE(2) SYSTEM 076 
18 -38 1 10 2 

760. 67.9 .983 .887 
760. 67.8 .895 .877 
760. 67.2 .807 .78 ' 
760. 66.5 .708 .674 
760. 65.9 .614 .577 
760. 65.7 .588 a ._,_, 

760. 65.4 .523 .485 
760. 64.8 .413 .378 
760. 64.8 .408 .374 
760. 64.7 .397 .373 
760. 64.4 .324 .293 
760. 64.3 .285 .256 
760. 64.1 .220 .197 
760. 64. .214 -.192 
760. 63.7 .116 .103 
760. 63.7 .108 .1 

HEXANE(1) - P-XYLENE(2) SYSTEM 077 
18 36 1 10 2 

760. 136.1 .011 .069 
760. 130. .042 .224 
760. 118.3 .123 .486 
760. 112.1 .165 .587 
760. 109.7 .192 .625 
760. 96.3 .338 .785 
760. 91.3 .409 .831 
760. 86.6 .497 .667 
760. 82.9 .578 .898 
760. 78.2 .701 .941 
760. 74.8 .797 .966 
760. 70. .953 .993 
760. 72.6 .868 .978 

HEXANE(1) - TOLUENE(2) SYSTEM 078A 
18 33 1 10 2 

760. 103.5 .069 .228 
760. 103.3 .070 .229 
760. 103.1 .072 .253 
760. 10C.5 .104 .314 
760. 99.4 .116 .36 
760. 99.2 .120 .345 
760. 97.9 .137 .380 
760. 97.6 .140 .391  
760. 97.5 .142 .388 
760. 95.1 .177 .459 
760. 94.9 .181 .463 
760. 94.8 .182 .462 
760. 91.1 .246 .553   

760. 90.8 .254 .565 



760° 90°5 .260 °571 
760° 89° °293 °6O9 
760° 88° °309 .621 
760° 66°6 °345 °651 
760° 86°1. °356 °659 
760~ E3°4 .429 °72I 
760° 85.1 °437 4 °724 
760° E,3° .44I .7-3  3 
760° 81 .1 .4~9 ~763 
760° 80°9 °503 °768 
760° PO°7 .510 °776 
760° 79° °568 °806 
760° 78.7 °578 °809 
760° 76°7 °652 .852 
768° 76.6 °658 .852 
760° 73°1 .796 =9I8 
760° 72°5 °820 .927 
760° 72°1 .8334 °935 
760° 70~9 °884 °955 

HEXANE(I) ~~ TOLUENE(2) SYSTEM 0788 
18 -A3 l lU 2 

760° 102°1 ~09 ~282 
760° 100°95 °I °31 
760° 96.05 °18 °459 
76O° 94.4 °I96 °4W4 ^ 

760° 93° ^217 °5I8 
760^ 90°85 .254 .563 
760° 6-9°8 ^2* °593 
760° 86~85 °339 °657 
760° 86.35 °352 °664 
766° 85.35 .392 °697 
760° 83.5 ~443 °742 
760° 82.4 °464 .75I 
760° 8l.95 °+73 °757 
76D° GO°85 °49I °769 
760° 81° °5G8 °777 
760° 78.5 °579 °822 
780° 77°8 °6C5 .832 
760° 76.75 ~64 ^848 
760° 74°85 °707 °88 
760° 74.2 °73 ~89 
760° 73°5 °77 .9O7 
76O° 72.25 .813 °927 
760° 72.15 °822 °93 
760° 71°5 .862 .946 
76O° 71.15 °869 °948 

ISONONANEM - PHENOL(2) SYSTEM 079 
19 32 l IO ~ 

76O° 126°1 .9648 °9659 
760° 124°4 °9936 °9936 _ 
760° l24°4 °9971 ~9971, 

ISO-OCTANE(l) - MFT'r-,YLCYCLOHEXANE(2) SYSTEM OSU 
20 26 I lO 2 

741° 99°8 .04 ^046 
741° 99.65 .0~18 °lO7 



741. 99.5 .14 .163 
741. - 99.4 .19 .204 
741. 99.3 .245 .257 
741. 99.1 .34 .35 
741. 98.95 .407 .416 
741. 98.85 .476 .49 
741. 98.55 .695 .707 
741. 98.4 .794 .809 
741. 98.3 .879 .888 

IS0-OCTANE(1) - PHENOL(2) SYSTEM 081 
20 32 1 10 2 

760. 125.6 .238 .888 
760. 113.3 .427 .9364 
760. 107.8 .666 .914 
76C. 103.9 .9015 .9459 
760. 101.1 .953 .9693 
760. 101.1 .9546 .9704 
760. 100.6 .9795 .9864 
760. 100.6 .9892 .9914 
760. 100. .9959 .9966 

IS0-OCTANE(1) - TGLUENE(2) - SYSTEM 082 
20 33 1 10 1 

604.3 100. .1 .1703 
643.6 100. .2 .298 
676. 100. .3 .4022 
702. 100. .4 .49C5  
721.3 100. .5 .5753 
736.2 100. .6 .6559 
748.4 100. .7 .7395 
758.5 100. .8 .8223 
769.5 100. .9 .9092 

METHANCL(1) - BENZENE(2) SYSTEM 083A 
23 5 1 10 1 

203.29 35. .0242 .2733 
211.10 35. .0254 .3128 
274.25 35. .1302 .4858 
288.47 35. .3107 .5304 
292.50 35. .4989 .5546 
292.70 35. .5191 .5571 
292.49 35. .6205 .5790 
283.58 35. .7965 .6421 
255.02 35. .9197 .7608 

METHANOL(1) - BENZENE(2) SYSTEM 0638 
23 5 .., 1 10 1 

465.84 55. .0304 .3019 
527.12 55. .0493 .4C51 
597.48 55. .1031 .4E41 
664.24 55. .3297 .5540 _ 
675.62 55. .4874 .5845 
675.99 55. .4984 .5858 
678.44 55. .6076 .6078 
664.91 55. .7696 .6716 
622.29 55. .9014 .7697 



METHANOL(1) - EENZENE(2) SYSTEM 083C 
23 5 1 10 2 

760. 70.67 .026 .267 
760. 66.44 .05 .371 
760. 62.87 .088 .457 
760. 60.2 .164 .526 
760. 58.64 .333 .559 
760. 58.02 .549 .595 
760. 58.1 .699 .633 
760. 58.47 .7E2 .665 
760. 59.9 .898 .76 
760. 62.71 .973 .907 

METHANOL(?) - CARBON TETRACHLCRIDE(2) SYSTEM 084A 
23 6 1 10 1 

259.13 35. .0169 .3297 
262.31 35. .0189 .3374 
315.12 35. .1349 .4630 
324.64 35. .356G .4915 
325.71 35. .4776 .5030 
325.71 35. .4939 .5056 
323.81 35. .6557 .5302 
312.61 35. .7912 .5792 
277.37 35. .9120 .7024 

METHANOL(1) - CARBON TETRACHLCRIDE(2) SYSTEM 0848 
23 6 1 10 1 

580.66 55. .0254 .3619 
591.16 55. .0579 .3639 
716.95 55. .1493 .4981 
741.36 55. .3647 .5264 
745.60 55. .4893 .5431 
745.72 55. .4946 .5438 
744.54 55. .6448 .5686 
724.28 55. .7903 .6187 
658.37 55. .9089 .7337 

METHANOL(1) - ETHANOL(2) SYSTEM 085 
23 11 1 10 2 

760. 76.60 .134 .183 
760. 75.00 .242 .326 
760. 73.60 .320 .428 
760. 72.30 .401 .529 
760. 71.70 .435 .566 
76C. 70.00 .542 .676 
760. 68.60 .652 .759 
760. 67.70 .728 .813. 
760. 66.90 .790 .858 
760. 66.60 .814 .875 
760. 65.80 .873 .919 
760. 65.60 .910 .937 

METHANOL(1) - ETHYL ACETATE(2) SYSTEM 086A 
23 12 1 10 1 

231.5 40. .05 .2115 
231.5 40. .067 .213 
240. 40. .097 .262 
259. 40. .154 .3718 



266.5 40. .2175 .4242 
284. 40. .262 .4695 
289.5 40. .3 .4912 
296.5 40. .382 .5356 
298. 40. .45 .536 
304. 40. .568 .615 
305. 40. .656 .66 
302. 40. .719 .694 
303.5 40. .78 .73 
301.5 40. .81 .7495 

METHANOL(1) - ETHYL ACETATE(2) SYSTEM 0868 
23 12 1 10 1 

330.5 50. .0525 .17 
373.5 50. .126 .3375 
405.5 50. .2315 .436 
435. 50. .3435 .5125 
455.5 50. .45 .5685 
459.5 50. .5425 .617 
460.5 50. .568 .6325 
461.5 50.0 .6350 .6640 
463. 50. .706 .6975 
461.5 50. .758 -.729 
457.5 50. .6215 .7655 
452.5 50. .3755 .81 
444.5 50. .925 .855 

METHANOL(1) - ETHYL ACETATE(2) SYSTEM 086C 
23 12 1 10 1 

456. 60. .0190 .095 
490.5 60. .0495 .1785 
545. 60. .1090 .310 
558. 60. .1360 .345 
591.5 60. .1900 .416 
611. o0. .2375 .435 
644. 60. .3590 .532 
660. 60. .4020 .550 
673. 60. .4950 .594 
684.5 60. .5900 .643 
690. 60. .6990 .702 
687.5 60. .7350 .728 
688. 60. .7480 .732 
677. 60. .8980 .847 
674.5 60. .9100 .8535 

METHANOL(1) - ETHYL ACETATE(2) SYSTEM G860 
23 12 1 10 2 

730. 73.5 .034 .142 
730. 70.6 .089 .26 
730. 68.7 .127 .335 
730. 66.8 .206 .407 
730. 65.2 .273 .476  
730. 64.2 .325 .5 
730. 64.1 .348 .521 
730. 63.5 .398 .547 
730. 63.4 .414 .559 
730. 63.1 .505 .594 
730. 62.5 .552 .636 



730. 62.3 .598 .652 
730. 62.6 .602 .643 
730. 62.3 .617 .645 
730. 62.2 .67 .69 
730. 62.2 .812 .779 
730. 62.4 .852 .81 
730. 62.8 .894 .856 
730. 63.5 .937 .903 
730. 63.6 .958 .928 

METHANOL(1) - ETHYL ACETATE(2) SYSTEM 086E 
23 12 1 10 2 

760. 76.1 .0125 .0475 
760. 74.15 .032 .131  
760. 71.24 .08 .2475 
760. 67.75 .155 .305 
760. 65.6 .251 .455 
760. 64.1 .3465 .5205 
760. 64. .402 .556 
760. 63.25 .4975 .597 
760. 62.97 .561 .638 
760. o2.5 .589 .656 
760. 62.65 .622 .667 
760. 62.5 .696 .7 
760. 62.35 .765 .742 
760. 62.6 .825 .789 
760. 62.8 .855 .807 
760. 63.21 .916 .86 
760. 63.9 .955 .929 

METHANOL(1) - ETHYL ACETATE(2) SYSTEM 086F 
23 12 1 10 2 

760. 74.8 .019 .079 
760. 74. .024 .093 
760. 72.3 .056 .181 
760. 67.1 .181 .384 
760. 64.7 .311 .492 
760. 64.2 .35 .52 
760. 63.6 .403 .557 
760. 62.6 .566 .64 
760. 62.4 .616 .675 
760. 62.4 .646 .678 
760. 62.3 .708 .711 
760. 62.1 .720 .716 
760. o2.3 .734 .717 
760. 62.5 .743 .732 
760. 62.6 .744 .733 
760. 62.5 .81 .779 
760. 62.4 .815 .794 
760. 62.8 .889 .846 
760. 63.3 .939 .903 

METHANOL(1) - ETHYL ACETATE(2) SYSTEM 066G 
23 12 1 10 2 

760. 74.4 .028 .12 
760. 74. .037 .1 ----v3 
760. 71.5 .073 .22 
760. 69.3 .123 .31 



760. 66.4 .211 .42 
760. 66. .236 .442 
760. 65.8 .239 .44 
760. 65.3 .265 .468 
760. 64. .352 .526 
760. 63.7 .406 .558 
760. 63.6 .44 .573 
760. 63.1 .533 .62 
760. 62.9 .585 .647 
760. 62.4 .664 .687 
760. 62.4 .708 .711 
760. 62.4 .748 .737 
760. 62.4 .793 .768 
760. 62.5 .822 .79 
760. 62.8 .883 .842 
760. 64. .961 .934 

METHANOL(1) - HEPTANE(2) SYSTEM C87 
23 16 1 10 2 

760. 60.60 .138 .720 
760. 59.47 .178 .733 
760. 58.93 .390 .73.9 
760. 58.82 .668 .746 
760. 58.81 .810 .748 
760. 59.01 .885 .765 
760. 59.90 .946 .809 

METHANOL(1) - HEXANE (2) SYSTEM 088 
23 18 1 10 1 

615. 45. .1 .481 
626. 45. .2 .492 
627. 45. .3 .494 
627. 45. .4 .496 
627. 45. .5 .496 
o27. 45. .6 .498 
627. 45. .7 .496 
627. 45. .8 .408 
616. 45. .9 .511 

METHANOL (1) - ISOPRENE(2) SYSTEM 089 
23 21 1 10 2 

745. 32.6 .014 .084 
745. 30.1 .154 .154 
745. ' 32.8 .638 .190 
745. 37.5 .810 .240 
745. 44.0 .910 .342 
745. 51.5 .967 .550 

METHANOL(?) - ISOPROPYL ETHER(2) SYSTEM 09C 
23 46 1 10 2 

730. 62.4 .07 .198 
730. 60.7 .124 .29 , 

730. 58. .285 .418 
730. 57.4 .42 .48 
730. 57. .551 .534 
730. 57.2 .65 .577 
730. 57.8 .727 .613 
730. 58.1 .762 .633 



730. 58.5 .82 .679 
730. 58.9 .839 .695 
730. 60. .888 .75 
730. 60.1 .901 .762 
730. 60.9 .927 .796 
730. 62.3 .968 .881 

METHANOL(?) - METHYL ETHYL KETONE(2) SYSTEM 091 
23 28 1 10 2 

760. 75.3 .076 .193 
760. 72.2 .147 .308 
760. 70.7 .197 .377 
760. 68.8 .265 .453 
760. 67.5 .356 .528 
760. 65.9 .498 .622 
760. 65.1 .622 .695 
760. 64.4 .747 .777 
760. 64.3 .829 .832 
760. 64.3 .641 .842 
760. 64.3 .873 .869 
760. 64.4 .936 .926 

METHANCL(1) - 2-METiYLPENTANE(2) SYSTEM 092 
23 30 1 10 2 

745. 54. .04 .234 
745. 47.8 .127 .336 
745. 44.7 .395 .395 
745. 44.9 .566 .417 
745. 44.9 .568 .415 
745. 48.4 .681 .492 

METHANOL (1) - 3-METHYLPENTANE(2) SYSTEM 093 
23 31 1 10 2 

745. 52.7 .079 . .321 
745. 47.8 .190 .380 
745. 46.2 .425 .425 
745. 47.4 .782 .472 
745. 56.4 .932 .569 

METHAN0L(1) - 1-PRDPANCL(2) SYSTEM 094 
23 37 1 10 2 

760. 88.3 .155 .437 
760. 83.5 .265 .595 
760. 81.6 .31 .66 
760. 78.8 .3E6 .725 
760. 72.6 .61 .872 
760. 67.2 .86 .965 
760. 66.5 .895 .975 

METHANDL(1) - 2-PROPANOL(2) SYSTEM 095A 
23 22 1 10 1 

494.8 55. .9529 .9616  
486.41 55. .9232 .9636 
478.39 55. .8654 .9479 
466.47 55. .6432 .9191 
460.54 55. .7946 .8915 
445.49 55. .7372 .8596 
432.97 55. .6983 .833 



402.65 55. .599 .7693 
383.3 55. .531 .7189 
364.13 55. .4682 .6664 
346.22 55. .3986 .6027 
320.89 55. .3498 .546 
312.66 55. .2739 .4626 
297.66 55. .2a14 .407 
287.66 55. .2107 .3711 
289.25 55. .1902 .3426 
273.03 55. .1638 .3062 
258.93 55. .1069 .2C56 
250.9 55. .0822 .1702 
247.02 55. .0451 .112 

METHANOL(1)1- 2-PROPANOL(2) SYSTEM 0958 
23 22 1 10 2 

760. 79.9 .135 .205 
760. 79.7 .14 .21 
76C. 79.4 .165 .255 
760. 78.3 .215 .315 
76C. 78. .22 .327 
760. 77.6 .255 .36 
760. 73.7 .4b7 . .637 
760. 73.1 .49 .665 
760. 71.2 .597 .755 
760. 70.2 .665 .8C8 
760. 69.5 .7 .835 
760. 66.4 .91 .958 

METHANOL(1) - TOLUENE (2) SYSTEM 096 
23 33 1 10 2 

760. 89.9 .046 .519 
760. 84.8 .058 .627 
760. 60.4 .070 .704 
760. 74.75 .094 .777 
760. 71.3 .114 .793 
760. 69.7 .132 .601 
760. 66.75 .224 .813 
760. b5.75 .320 .822 
760. 65.1 .439 .828 
760. 64.15 .675 .842 
760. 63.7 .830 .866 
760. 63.6 .870 .878 
760. 63.7 .930 .912 
760. 64.1 .974 .957 

METHANOL(1) - WATER(2) SYSTEM 097 
23 34 1 10 4_ -, 

760. 95.2 .0293 .1E31 
760. 94.5 .0346 .2107 
760. 93.7 .0406 .2363 
760. 92.8 .0422 .2652  
760. 91.8 .0557 .2978 
760. 90.9 .0644 .3265 
760. 90.0 .0737 .3608 
760. 89.1 .0535 .3E61 
760. 89.2 .0946 .4142 
760. 78.8 .2601 .6621 



760. 77.6 .3004 .6882 
760. 77.6 .3212 .6882 
760. 76.9 .3435 .7002 
760. 76.2 .3664 .7178 
760. 75.7 .3909 .7274 
760. 75.1 .4141 .7428 
760. 74.6 .4391 .7597 
760. 74.0 .4637 .7668 
760. 67.2 .8457 .936o 
760. 66.6 .8369 .9632 
760. 65.7 .9293 .9771 

METHYL ACETATE(1) - BENZENE(2) SYSTEM 0984 
24 5 1 10 1 

131.3 25. .1 .3232 
152.5 25. .2 .4661 
167.3 25. .3 .5531 
178.7 25. .4 .6210 
186.3 25. .5 .6810 
190.3 25. .5223 .6922 
197.1 25. .6 .7380 
205.3 25. .7 .8007 
206.8 25. .7399 .63 
213.1 25. .8 .864 
220.3 25. .9 .93C7 

METHYL ACETATE(1) - BENZENE(2) SYSTEM 0988 
24 5 1 10 1 

195.6 35.0 .10 .3037 
226.2 35.0 .20 .4463 
246.2 35.0 .30 .5414 
265.6 35.0 .40 .6158 
280.8 35.0 .50 .6785 
283.7 35.0 .5273 .6940 
294.6 35.0 .6 .7408 
307.6 35.0 .7 .6040 
312.6 35.0 .7799 .8284 
320.1 35.0 .8 .8660 
334.7 35.0 .9 .9349 

METHYL ACETATE(1) - SENZENE(2) SYSTEM 098C 
24 5 1 10 1 

291. 50. .041 .105 
309.8 ' 50. .06 .194 
334.3 50. .133 .288 
349.3 50. .171 .341 
387. 50. .254 .461 
405.2 50. .303 .509 
432.7 50. .371 .577 
445.7 50. .414 .614 
464.4 50. .466 .657 
483.7 50. .548 .716 _ 
506.3 50. .616 .766 
525.1 50. .702 .816 
540. 50. .759 .851 
555.3 50. .811 .584 
570.7 50. .662 .928 

a 1 7 t''t C -Y-1 nc- 



583. 50. .943 .965 

METHYL ACETATE(1) - BENZENE(2) SYSTEM 0980 
24 5 1 10 2 

760. 77.81 .052 .13 
760. 76.76 .084 .193 
760. 73.12 .192 .369 
760. 72.4 .214 .403 
760. 71.17 .255 .456 
760. 69.28 .328 .532 
760. 66.87 .427 .62 
760. 64.81 .522 .697 • 
760. 63.03 .616 .767 
760. 61.31 .711 .827 
760. 59.75 .806 .885 
760. 58.58 .887 .929 
760. 57.78 .99 .962 

METHYL ACETATE(1) - BENZENE(2) SYSTEM 098E 
24 5 1 10 -, , 

760. 57.9 .895 .933 
760. 58.4 .863 .914 
760. 60.1 .735 .632 
760. 61.8 .62 .749 
760. 63.8 .505 .665 
760. 66.8 .362 .545 
760. 67.5 .338 .528 
760. 71. .212 .387 
760. 71.8 .189 .356 
760. 73.5 .139 .282 
760. 75.9 .076 .175 
760. 76.9 .055 .133 

METHYL ACETATE(1) - CHLGROFORM(2) SYSTEM 099A 
24 8 1 10 1 

500.3 50. .064 .04 
482. 50. .134 .089 
472.1 50. .178 .131 
455.6 50. .258 .22 
450.1 50. .314 .308 
449.1 50. .356 .354 
450.6 50. .394 .405 
453.8 50. .436 .47 
458.1 50. .477 .526 
465.3 50. .525 .584 
483.6 50. .612 .698 
508. 50. .707 .796 
512.6 50. .726 .814 
518. 50. .747 .835 
535.2 50. .815 .886 
571.9 50. .935 .966 

METHYL ACETATE(1) - CHLORDFCRM(2) SYSTEM 099B 
24 8 1 10 2 

760. 58.1 .92 .953 
760. 59.2 .851 .907 
760. 60.3 .782 .854 
760. 61.4 .7C6 .791 



760. 62.4 .64 .719 
760. 63.2 .563 .631 
760. 63.7 .532 .592 
760. 64.2 .463 .502 
760. 64.7 .406 .425 
760. 64.7 .335 .327 
760. 64.6 .263 .236 
760. 64.2 .224 .191 
760. 63.7 .171 .13 
760. 63.5 .159 .117 
760. 62.2 .064 .04 

METHYL ACETATE(1) - CYCLOHEXANE(2) SYSTEM 100 
24 9 1 10 2 

760. 74.3 .033 .182 
760. 68.4 .085 .35 
760. 64.9 .142 .443 
760. 59.7 .263 .575 
760. 59. .313 .594 
760. 57.9 .373 .625 
760. 56.8 .475 .664 
760. 56.7 .507 .673 
760. 56. .616 .714 
760. 55.8 .668 .744 
760. 55.7 .722 .759 
760. 55.5 .781 .789 
760. 55.55 .835 .82 
760. 55.8 .94 .914 

METHYL ACETATE(1) - METHANOL(2) SYSTEM 101 
24 23 1 10 1 

416.5 50. .005 .018 
429. 50. .0125 .047 
451. 50. .0315 .109 
480.5 50. .06 .189 
567. 50. .188 .381 
596. 50. .259 .443 
641. 50. .428 .556 
651. 50. .5 .58 
660.5 50. .608 .638 
660.5 50. .729 .707 
657. 50. .783 .743 
654. 50. .816 .766 
645.5 ' 50. .864 .807 
632.5 50. .911 .855 
607.5 50. .972 .944 

METHYLETHYLKETONF(1)-HEPTANE(2) SYSTEM 102 
28 16 1 10 2 

760. 96.1 .0033 .06 
760. 93.7 .027 .141 
760. 69.4 .074 .285 _ 
760. 86.4 .122 .3755 
760. 82.25 .230 .4950 
760, 79.95 .354 .572 
760. 80.05 .369 .578 
760. 78.35 .475 .632 
760. 78.2 .507 .645 



760. 77.45 .6115 .691 
760. 77.15 .706 .736 
760. 77.0 .765 .7685 
760. 77.25 .664 .b32 
760. 78.10 .932 .908 
760. 78.70 .973 .954 
760. 79.05 .994 .987 

METHYL ETHYL KETONE(1} - TOLUENE(2) SYSTEM 103 
28 33 1 10 2 

760. 110.2 .0045 .014 
760. 109.88 .0085 .029 
760. 109.25 .0175 .0555 
760. 107.2 .0405 .1231 
760. 104.2 .0850 .2350 
760. 102.28 .1190 .3043 
760. 99.55 .18 .395 
760. 98.7 .1981 .42 
760. 97.1 .2359 .4709 
760. 94.3 .3127 .5521 
760. 91.85 .3962 .628 
760. 89.9 .4682 .6854 
760. 87.85 .5479 _ .7428 
760. 66.75 .5658 .7708 
760. 85.8 .642 .8027 
760. 34.85 .6924 .8342 
760. 64.4 .7012 .8396 
760. 83.15 .7846 .8858 
760. 82.65 .8015 .8955 
760. 81.8 .8611 .9281 
760. 80.5 .935 .9629 
760. 79.35 .9774 .9878 
760. 79.5 .9039 .9954 

METHYL ETHYL KETONE(1) - WATER(2) SYSTEM 104 
28 34 1 10 2 

760. 97.6 .002 .065 
760. 93.2 .004 .184 
760. 92. .005 .207 
760. 84.6 .011 .394 
760. 81.2 .017 .515 
760. 75.5 .036 .618 
760. 74.4 .197 .645 
760. . 74.4 .55 .645 
760. 73.8 .635 .654 
760. 73.3 .655 .655 
760. 73.6 .665 .657 
760. 73.5 .667 .661 
760. 73.9 .7C9 .671 
760. 73.8 .721 .676 
760. 73.7 .729 .676 
760. 73.8 .744 .683 
760. 74. .775 .696 
760. 73.5 .764 .698 
760. 73.9 .8 .7C7 
760. 73.9 .803 .707 
760. 74.1 .836 .728 
760. 73.8 .848 .736 



760. 74.5 .88 .767 
760. 75.3 .912 .616 
760. 76.4 .958 .898 
760. 77. .977 .929 
760. 78.3 .993 .963 

METHYLCYCLOHEXANE(1) - 1-6UT4NOL(2) SYSTEM 105 
26 43 1 10 ," ,_ 

760. 112.5 .05 .207 
760. 108.6 .1 .324 
760. 104. .2 .473 
76C. 101.3 .3 .558 
760. 99.4 .4 .619 
76C. 97.9 .5 .665 
760. 96.9 .6 .706 
760. 96.6 .7 .733 
760. 96.6 .8 .756 
760. 97.6 .9 .824 
760. 98.6 .95 .895 

METHYLCYCLOHEXANE(1) - PHENOL(2) SYSTEM 106 
26 32 1 10 2 

760. 150. .114 .6775 
760. 130. .262 .871 
760. 120. .38 .684 
760. 112.2 .652 .9088 
760. 105.6 .9026 .9384 
760. 102.5 .9518 .9683 
760. 102.2 .9611 .9741 
760. - 101.7 .9674 .9914 
760. 101.1 .9952 .9963 

METHYLCYCLOHEXANE(1) - TOLUENE (2) SYSTEM 107 
26 33 1 10 1 

593.84 100.02 .1002 .1523 
624.22 10(2.02 .2 .2775 
624.59 100.02 .2 .2772 
648.65 100.02 .299 .38 
649.59 100.02 .3005 .3815 
671.34 100.02 .4003 .4775 
670.58 100.02 .4003 .4765 
689.38 100.02 .4995 .5655 
705.29 . 100.02 .5995 .6505 
705.59 100.02 .6 .65 
717.89 100.02 .6995 .736 
719.13 100.02 .7002 .7365 
727.49 100.02 .7995 .6205 
727.55 100.02 .7995 .6195 
735.61 100.02 .9005 .908 

METHYL0Y0LOPENTANE(1) - BENZENE(?) SYSTEM 106 
27 5 1 10 2 

760. 79.64 .0297 .0526 
760. 77.62 .106 .1668 
760. 76.62 .1751 .2533 
760. 74.85 .3017 .367 
760. 74. .3806 .4598 
760. 73.43 .445 .5179 



760. 72.34 .5737 .6255 
760. 72.06 .6434 .6795 
76C. 71.97 .7206 .7442 
760. 71.54 .6224 .8299 
760. 71.47 .903 .9034 
760. 71.53 .918 .9174 
760. 71.65 .9373 .936 
760. 71.68 .945 .9442 
760. 71.8 .9518 .9503 

METHYLCYCLOPENTANE(2) - HEXANE(1) SYSTEM 109 
15 27 1 10 2 

760. 71.75 .025 .035 
760. 71.55 .0615 .098 
760. 71.4 .123 .142 
760. 71.2 .168 .168 
760. 71. .222 .248 
760. 70.85 .273 .3 
760. 70.65 .326 .353 
760. 70.6 .334 .359 
760. 70.5 .359 .39 
760. 70.4 .393 .424 
760. 70.35 .396 .422 
760. 70.3 .415 .438 
76C. 70.25 .43 .462 
760. 70.2 .45 .472 
760. 70.1 .476 .502 
760. 70.05 .493 .5165 
760. 69.95 .532 .5625 
760. 69.9 .547 .571 
76C. 69.75 .605 .623 
760. 69.7 .626 .648 
760. 69.6 .666 .685 
760. 69.55 .679 .692 
760. 69.4 .74 .756 
760. 69.35 .758 .774 
760. 69.2 .811 .82 
760. 69.15 .833 .845 
760. 69.1 .645 .654 
760. 69.05 .682 .891 
760. 68.9 .925 .934 

00TANE(1) - ETHYLCYCLCHEXANE(2) SYSTEM 110A 
41 42 1 10 2 

50. 52.22 .110 .127 
50. 52. .194 .215 
50. 51.72 .289 .314 
50. 51.44 .384 .414 
5C. 51.16 .481 .508 
50. 50.69 .593 .616 
50. 50.67 .689 .708 
50. 50.39 .791 .804  
50. 50.17 .893 .905 

OCTANE(1) - ETHYLCYCLCHEXANE(2) SYSTEM 110E 
41 42 1 10 2 

100. 68.66 .099 .117 
100. 68.33 .193 .217 



100. 68.06 .296 .323 
100. 67.67 .385 .413 
100. 67.31 .492 .522 
100. 66.97 .599 .627 
100. 66.64 .689 .712 
100. 66.31 .783 .797 
100. 65.94 .889 .897 

OCTANE(1) - ETHYLCYCLCHEXANE(2) SYSTEM 11CC 
41 42 1 10 2 

400. 108.72 .095 .113 
400. 108.17 .191 .215 
400. 107.67 .289 .317 
400. 107.11 .394 .424 
400. 106.61 .481 .513 
400. 106.06 .593 .623 
400. 105.5 .6F8 .710 
400. 105. .795 .811 
400. 104.6 .898 .908 

OCTANE(1) - ETHYLCYCLCIHEXAN8(2) SYSTr=i4 1100 
41 42 1 10 2 

500. 116.11 .112 .132 
500. 11.56 .190 .215 
500. 115. .290 .318 
500. 114.5 .3E3 .416 
500. 114. .460 .512 
500. 113.5 .591 .621 
500. 112.89 .692 .716 
500. 112.33 .791 .815 
500. 111.81 .906 .910 

OCTANE(1) - ETHYLCYCLC,HEXANE(2) SYST7M 110E 
41 42 I 10 2 

760. 131.22 .119 .143 
760. 130.89 .192 .220 
760. 130.06 .266 .315 
760. 129.36 .388 .424 
760. 128.75 .469 .525 
760. 128.03 .5E9 .623 
760. 127.44 .689 .715 
760. 126.69 .785 .806 
760. 126.a3 .894 .902 

1-PROPANOL(1) - ETHYL ACETATE(2) SYST7M II1A 
37 12 I 10 1 

185. 40. .0657 .0477 
178. 40. .1476 .0825 
176.5 40. .1799 .1 
171. 40. .255 .13 
170. 40. .2777 .1416 
165. 40. .3519 .1695  
161.5 40. .3651 .1802 
154. 40. .4874 .2285 
127.5 40. .6913 .3344 
109. 40. .7988 .413 
95. 40. .85 .4fM9 
84. 40. .899 .5715 



1-PROPANOL(1) - ETHYL ACETATE(2) SYSTEM 1118 
37 12 1 10 1 

402. 60. .0643 .056 
393. 60. .166 .112 
379. 60. .2977 .166 
362.5 60. .3738 .2122 
343. 60. .4716 .25 
324.5 60. .5E42 .3109 
305.5 60. .6375 .3528 
285.5 60. .7230 .4097 
262. 60. .7811 .4768' 
239.5 60. .8404 .5405 
222. 60. .8825 .6235 
205. 60. .9095 .69 
189. 60. .9362 .7575 
179. 60. .952 .8C5 

1-PROPANOL(1) - ETHYL ACETATE(2) SYSTEM IIIC 
37 12 1 10 2 

760. 78. .0926 .0699 
760. 78.5 .1667 .1209 
760. 79.5 .263 .1764 
760. 80.38 .3623 .2381 
760. 82.8 .5316 .3373 
760. 84.15 .6178 .413 
760. 85.47 .6779 .4566 
760. 87.5 .756 .5392 
760. 89.2 .8198 .6116 
760. 90.55 .8806 .6565 
760. 91.95 .8863 .7269 
760. 93.25 .9062 .7678  
760. 94.9 .9477 .8669 . 
760. 96. .9762 .9237 

1-PSDPANOL(1) - HEPTANE(2) SYSTEM 112A 
37 16 1 10 1 

63.49 30. .005 .079 
66.59 30. .01 .125 
69.56 30. .02 .166 
72.02 30. .04 .199 
74.63 30. .1 .238 
76.04 30. .2  .27 
76.13 30. .3 .281 
75.81 30. .4 .296 
75.15 30. .5 .308 
73.96 30. .6 .122 
71.81 30. .7 .64,, -•-7 
67.10 30. .8 .382 
62.83 30. .65 .419 
56.34 30. .9 .482 
52.76 30. .92 .522  
48.44 30. .94 .577 
43.27 30. .96 .657 
37.02 3C. .98 .781 
33.42 30. .99 .873 

1-PRCPANCL(1) - HEPTANE(2) SYSTEM 1128 



37 16 1 10 1 
123.08 45. .005 .067 
129.1 45. .01 .114 
137.2 45. .02 .171 
143.96 45. .04 .216 
151.38 45. .1 .266 
155.57 45. .2 .305 
156.26 45. .3 .320 
156.02 45. .4 .338 
154.92 45. .5 .353 
152.73 45. .6 .370 
148.7 45. .7 .393 
139.85 45. .8 .436 
131.89 45. .85 .475 
119.78 45. .9 .540 
113.14 . 45. .92 .5n 
105.13 45. .94 .633 
95.55 45. .96 .708 
84.03 45. .98 .619 
77.38 45. .99 .897 

1-PRCPANCL(1) - HEPTANE(2) SYSTEM 112C 
37 16 1 10 1 

222.79 60. .005 .056 
232.66 60. .01 .099 
248.25 60. .02 .162 
266.09 60. .04 .226 
284.32 60. .1 .2E9 
295.79 60. .2 .337 
298.30 60. .3 .357 
298.86 60. .4 .379 
297.42 60. .5 .397 
293.83 60. .6 .417 
286.86 60. .7 .443 
271.61 60. .8 .44;9 
257.93 60. .85 .529 
237.10 60. .9 .594 
225.72 60. .92 .633 
212.04 60. .94 .684 
195.70 60. .96 .753 
176.12 60. .98 .051 
164.82 60. .99 .917 

1-PROPANOL(2) - HEPTANE(1) SYSTEM 1120 
16 37 1 10 1 

348.3 75. .02 .075 
368.9 75. .037 .145 
398.4 75. .045 .13 
424.4 75. .06 .218 
442.6 75. .078 .275 
467.9 75. .094 .305 
486.,, 75. .108 .336 . 
502.4 75. .1a8 .37 
517.2 75. .163 .402 
541.6 75. .2C7 .42 
549.2 75. .320 .47 
552.3 75. .356 .463 
550. 75. .375 .4E 



548.8 75. .51 .54 
547.4 75. .565 .55 
538.9 75. .66 .57 
516.6 75. .82 .64 
506.6 75. .86 .655 
497.4 75. .88 .685 
483.1 75. .905 .71 
446.1 75. .97 .785 

1-PROPANOL(1) - HEPTANE(2) SYSTEM 112E 
37 16 1 10 2 

760. 88.3 .1 .315 
760. 86.1 .2 .4 
760. 85.2 .3 .425 
760. 84.7 .4 .45 
760. 84.6 .5 .475 
760. 84.8 .6 .51 
760. '65.7 .7 .555 
760. 87.1 .8 .61 
760. 69.5 .9 .72 

1-PROPANOL(1) - METHYLCYCLOHEXANE(2) SYSTEM 113 
37 26 1 10 2 

760. Y3. .05 .242 
760. 68.9 .1 .325 
760. 88.1 .2 .404 
760. 87.4- .5 .431 
760. 87.1 .4 .455 
760. 87. .5 .48 
760. 87.2 .6 .492 
760. 87.7 .7 .525 
760. 68.3 .8 .575 
760. 91.4 .9 .72 
760. 93.7 .95 .832 

1-PROPANCL(1) - WATER 12) SYSTEM 1144 
37 34 1 10 1 

85.75 40. .0605 .341 
86.5 40. .1295 .3555 
86.5 40. .1525 .3615 
86.5 40. .305 .387.  
86.73 40. .396 .3995 
86.5 . 40. .47 .429C 
86. 40. .5755 .454 
83.5 40. .666 .4995 
81.5 40. .7385 .5405 
72.5 40. .844 .6825 
69.5 40. .85 .726 
69. 40. .8975 .7535 

1-PROPANOL(1) - WATER(2) SYSTEM 1148 
37 34 1 10 1  

202.5 60. .039 .28 
223. 60. .065 .3575 
223.5 60. .1545 .367 
230.5 60. .179 .3735 
228.5 60. .196 .375 
229. 60. .262 .392 



229.5 60. .3 .394 
231. 60. .409 .412 
231. 60. .426 .4175 
230. 60. .4895 .4455 
229. 60. .566 .503 
216. 60. .705 .553 
215. 60. .735 .5575 
204.5 60. .796 .621 
184.5 60. .88 .746 
178.5 60. .894 .76 
182.5 60. .925 . .765 
169.5 60. .95 .85 

1-PROPANOL(1) - WATER(2) SYSTEM 114C 
37 37 1 10 ,_ -, 

760. 92.35 .039 .281 
760. 68.85 .072 .36 
760. 89.05 .075 .375 
760. 87.95 .179 .388 
760. 88. .2 .379 
760. 87.5 .425 .426 
760. 87.8 .462 .438 
760. 89.2 .712 .56 
7b0. 91.7 .85 .685 
760. 95. .94 .355  

2-PROPANOL(1) - CARLON TETRACHLORIDE(2) SYSTEM 115 
22 6 1 10 2 

760. 79.15 .942 .862 
760. 75.71 .896 .717 
760. 74.9 .862 . .69 
760. 71.62 .764 .562 
760. 69.28 .153 .258 
760. 69. .211 .292 
760. 68.75 .307 .371 
760. 69.15 .576 .416 
760. 71.78 .775 .567 
760. 70.12 .683 .503 
760. 70.63 .711 .527 
760. 70.51 .706 .517 
760. 72.54 .81 .601 
760. 74.27 .86 .604 
76C. 69.54 .6,57 .5 
760. ' 71.4 .054 .158 
760. 74.79 .011 .06 
76C. 78.35 .056 .854 
760. 77.96 .041 .817 
760. 74.48 .868 .604 
760. 73.71 .842 .655 
760. 70.87 .72 .537 
760. 69.7 .623 .469 
760. 68.86 .4E8 .411  
760. 68.46 .5C6 .412 
760. 68.31 .413 .361 
760. 68.56 .329 .359 
760. 68.76 .319 .351 
760. 68.91 .259 .33 
760. 68.38 .242 .325 



760. 69.08 .211 .305 
760. 69.28 .176 .289 
760. 69.59 .146 .265 
760. 69.43 .538 .442 
760. 68.9 .258 .332 

2-PROPANOL(1) - ETHYL ACETATE(2) SYSTEM 116A 
22 12 1 10 1 

116. 40. .962 .8653 
120.5 40. .95 .834 
126. 40. .93 .7825 
137. 40. .6845 .6935 
148.5 40. .85 .627 
152.5 40. .801 .577 
161.5 40. .73 .505 
164. 40. .71 .496 
174. 40. .615 .422 
176. 40. .5385 .3775 
183.5 40. .46 .3335 
191. 40. .3595 .268 
194. 4C. .186 .155 
192. 40. .0915 .1014 

2-PROPANOL(1) - ETHYL ACETATE(2) SYSTEM 1168 
22 12 1 10 I 

425. 60. .0775 .106E 
432. 60. .0605 .1 
430.5 6C. .165 .1795 
434. 60. .2475 .2555 
432. 60. .32 .3023 
430.5 60. .4095 .3578 
420. 60. .5065 .4166 
413. 60. .568 .4587 
411.5 60. .5725 .4631 
404.5 60. .b4 .5119 
394. 60. .6665 .5387 
385. 60. .7335 .5767 
358.5 60. .3245 .6795 
355. 60. .841 .702 
343. 60. .6705 .7372 
330.5 60. .9065 .7824 
329.5 60. • .9145 .81 
321.5 • 60. .926 .3415 
312.5 60. .9545 .8746 

2-PROPANOL(1) - ETHYL ACETATE(2) SYSTEM 1160 
22 12 1 10 --, 4., 

760. 76.85 .096 .1114 
760. 75.92 .385 .3538 
760. 76.4 .539 .4662 
76C. 76.85 .5985 .524 
760. 77.25 .6555 .575  
760. 78.7 .771 .675 
760. 79.38 .6295 .741 
760. 80.3 .8815 .8068 

2-PROPANCL(1) - HEPTANE(2) SYSTEM 117A 
22 16 1 10 1 



66.5 30. .005 .121 
72.33 30. .01 .194 
82.75 30. .03 .302 
85.61 30. .05 .328 
90.61 30. .1 .374 
93.23 30. .15 .3C9 
94.64 30. .2 .414 
96.38 30. .3 .44. 
97.18 30. .4 .459 
97.28 30. .5 .476 
96.81 30. .6 .496 
95.3 30. .7 .523 
91.8 30. .8 .567 
88.8 30. .85 .6 
83.94 30. .9 .652 
75.2 30. .95 .753 
66.76 30. .95 .87 
63.18 30. .99 .927 

2-PROPANOL(1) - HEPTANE(2) SYSTEM 117B 
22 16 1 10 1 

127.75 45. .005 .101 
136.51 45. .01 . .173 
163.45 45. .03 .307 
172.33 45. 6 ,‘ .- .347 
184.57 45. .1 .399 
191.31 45. .15 .429 
195.59 45. .2 .449 
200.69 45. .3 .476 
202.93 45. .4 .5 
203.84 45. .5 ._,,.. r, 

203.5 45. .6 .542 
201.17 45. .7 .571 
195.17 45. .8 .617 
189.85 45. .85 .65 
181.21 45. .9 .7 
165.59 45. .95 .793 
150.53 45. .98 .894 
144.16 45. .99 .941 

2-PROPANOL(1) - HEPTANE(2) SYSTEM 1170 
22 16 1 10 1 

229.1 60. .005 .0P2 
245.78 60. .01 .147 
294.64 60. .03 .297 
318.61 60. .05 .356 
347.43 60. .1 .419 
362.44 60. .15 .452 
373.32 60. .2 .474 
384.23 60. .3 .507 
391.83 60. .4 .534 
395.3 60. .5 .558 ... 
396.17 60. .6 .583 
393.29 60. .7 .614 
384.11 60. .8 .661 
375.54 60. .85 .693 
361.39 60. .9 .741 
335.93 60. .95 .826 



311.31 60. .98 .913 
300.92 60. .99 .952 

2-PROPANOL(1) - IS0PROPYLETHER(2) SYSTEM 118 
22 46 1 10 2 

760. 80.6 .975 .923 
760. 76.9 .94 .63 
760. 77.2 .91 .74 
760. 74.3 .84 .61 
76C. 72.3 .778 .53 
760. 70.5 .705 .45 
76C. 68.9 .6 .385 
760. 68.2 .545 .355 
760. 67. .363 .279  
760. 66.6 .31 .245 
760. 66.5 .295 .24 
760. 66.2 .27 .2 
760. 66.2 .16 .17 
760. 66.4 .135 .16 
760. 66.6 .06 .085 
760. 66.8 .03 .055 
760. 67.3 .01 .02 

2-PRGPANOL(2) - METHYLCYCLCHEXANE(2) SYSTEM 119 
22 26 1 IC 2 

500. 75.4 .03 .344 
500. 71. .077 .424 
500. 64.8 .18 .491 
500. 68. .25 .511 
500. 67. .331 .54 
500. 66.8 .427 .558 
500. 66.7 .509 .561 
500. 66.6 .5P1 .6 
500. 66.5 .668 .623 
500. 66.5 .735 .65 
500. 67. .788 .682 
500. 67.5 .843 .719 
500. 68.1 .6E7 .768 
500. 69.2 .935 .835 
500. 70.3 .965 .899 

2-PROPANCL(1) - WATLR(2) SYSTEM 120A 
22 34 1 10 2 

760. 97.6 .005 .06 
760. 95. .008 .16 
760. 91.3 .016 .2E5 
760. 89.8 .025 .325 
760. 88.2 .L; -, 4. 

r.:,,-7 .365 
760. 84.9 .065 .435 
760. 83. .11 .49 
760. 81.6 .225 .546 
760. 81.1 .34 .57 
76C. 80.7 .42 .59 
760. 80.3 .55 .625 
760. 80.2 .56 .635 
760. 80.1 .59 .65 
760. 80. .72 .7 
760. 80. .75 .73 



760. 80.1 .78 .75 
760. 80.2 .83 .79 

• 760. 80.9 .87 .82 
760. 80.6 .9 .85 
760. 81. .945 .9 
760. 31.2 .96 .92 
760. 51.7 .99 .965 

2-PROPANOL(1) - WATER(2) SYSTEM 1203 
22 34 1 10 2 

760. 97.57 .0045 .0915 
760. 96.2 .0069 .1405 
760. 93.66 .0127 .2185 
760. 87.84 .0357 .3692 
760. 84.28 .0676 .4647 
760. 82.84 .133 .5036 
760. 82.52 .1651 .5153 
760. 61.52 .3204 .5456 
760. 01.45 .3336 .5489 
760. 81.19 .3752 .5615 
760. 80.77 .472 .586 
760. Li0.7a .4756 .5686 
760. 80.58 .5197- - .6033 
760. 80.52 .5945 .633 
760. 80.46 .788 .7546 
760. 80.55 .802 .768 
760. 81.32 .9303 .9u1 
760. 81.55 .966 .9525 

TETRAHYDROFURAN(1) - OIMETHYLFORMAMIDE(2) SYSTEM 121 
53 54 1 IC 2 

760. 114.3 .00' .69 
760. 109. .134 .754 
760. 96. .212 .81 
760. 77.6 .679 .939 
760. 74. .885 .958 
760. 70.2 .96 .974 

TETRAHYDRCFURAN(1) - WATER(2) SYSTEM 122 
53 34 1 10 1 

303.2 50.0 0.028 0.700 
359.8 50.0 0.036 0.745 
383.4 50.0 0.046 0.767 
420.5 50.0 0.075 0.781 
440.4 50.0 0.1165 0.797' 
445.4 50.0 0.163 0.800 
447.0 50.0 0.228 0.602 
447.8 50.0 0.264 0.600 
449.4 50.0 0.a54 0.802 
451.1 50.0 0.441 0.803 
453.5 50.0 0.531 0.605 
456.2 50.0 0.611 0.810 _ 
459.8 50.0 0.698 0.F20 
463.4 50.0 0.765 0.832 
464.8 50.0 0.796 0.84C 
465.4 50.0 0.568 0.565 
464.3 50.0 0.888 0.870 
462.1 50.0 0.922 C.901 



456.4 50.0 0.956 0.936 
450.0 50.0 0.979 0.965 

TOLUENE(1) - ETHANOL(2) SYSTEM 123 
33 11 1 10 2 

756. 91.06 .0666 .4478 
756. 88.2 .0908 .5083 
756. 87.45 .0985 .5224 
756. 85.6 .1191 .557 
756. 83.4 .1576 .5991 
756. 30.6 .2523 .6536 
756. 79.1 .3469 .643 
756. 78.4 .4283 .7018 
756. 77.95 .489 .7141 
756. 77.3 .613 .7444 
756. 77.04 .731 .7751 
756. 77. .8082 .8094 
756. 77.15 .8794 .8554 
756. 77.4 .9262 .8975 
756. 77.45 .9382 .9099 
756. 77.6 .9545 .9304 

TOLUENE(1) - ISOAMYL ALCCHOLt2) SYSTEM 124A 
33 47 1 10 1 

135. 80. .055 . .312 
143. 80. .074 .345 
162. 60. .112 .455 
201. 80. .236 .605 
210• 80. .241 .61 
212. CO. .256 .63 
246. 80. .432 .721 
258. 80. .52 .755 
264. EO. .566 .786 
268. 80. .576 .776 
280. 80. .73 .832 
262. 60. .813 .864 
285. SO. .82 .872 
295. 80. .914 .928 

TOLUENE(1) - ISCAMYL ALCOHOL(2) SYSTEM 1248 
33 47 1 10 1 

415. 107. .11 .3 
470. 107. .191 .46 
525. 107. .251 .512 
536. 107. .269 .551 
547. 107. .296 .561 
594. 107. .398 .644 
643. 107. .511 .709 
669. 107. .629 .763 
680. 107. .694 .793 
690. 107. .964 .964 
683. 107. .9b .976 _ 

TOLUENE(1) - OCTANE: (2) SYSTEM 125 
33 41 1 10 2 

760. 124.4 .035 .059 
760. 124.4 .035 .058 
760. 122.3 .118 .184 



760. 121.3 .159 .25 
760. 121.2 .164 .251 
760. 121.1 .169 .262 
760. 119.4 .2 52 .366 
760. 119.4 .252 .36 
760. 119.3 .256 .366 
760. 119.2 .26 .369 
760. 117.5 .356 .467 
760. 117.4 .357 .471 
760. 117.4 .36 .483 
760. 116.3 .427 .542 
760. 116.2 .429 .546 
760. 114.6 .539 .64 
760. 114.5 .53,9 .641 
760. 113. .67 .745 
760. 113. .67 .748 
760. 112.8 .693 .76 
760. 112.3 .74 .797 
760. 111.7 .807 .848 
760. 111.6 .821 .857 
760. 111.1 .879 .902 
760. 110.9 .916 .91 
760. 110.9 .915 . .929 

TOLUENE(1) - PHENOL(2) SYSTEM 126 
33 32 1 10 2 

760. 172.7 .0435 .341 
760. 159.4 .0872 .512 
760. 153.8 .1186 .621 
760. 149.4 .1248 .625 
760. 142.2 .219 .785, 
760. 133.8 .275 .807 
760. 128.3 .408 .8725 
760. 126.7 .48 .8901 
760. 122.2 .5698 .9159 
760. 120.2 .6348 .926  
760. 120. .6512 - .926 
760. 119.7 .74 .9463 
760. 119.4 .773 .9536 
760. 115.6 .8012 .9545 
760. 112.7 .884 .975 
760. 112.2 .9106 .9796 
760. 113.3 .9394 .9661 
760. 111.1 .977 .994e 
760. 111.1 .991 .998 
760. 110.5 .9939 .9986 
760. 110.5 .9973 .9993 

11 2,3-TRICHLOROPROPANE(1) - HEXANE(2) SYSTEM 127 
39 18 1 10 2 

760. 112.6 .908 .247 
760. 99.3 .837 .146 . 
760. 68.7 .713 .089 
760. 82.6 .553 .062 
760. 79.7 .427 .052 
760. 76 .4 .33 .042 
760. 76.3 .308 .04 
760. 73.8 .203 .033 



760. 73.4 .202 .032 
760. 70.7 .105 .02 

1.2,3-TRICHLOROPR0PANE(1) - 1-HEXENE(2) - SYSTEM 123 
39 38 1 IC 2 

760. 117.1 .903 .269 
760. 101.1 .832 .16 
760. 90.3 .726 .097 
760. 83.6 ' .622 .067 
760. 81.3 .571 .058 
760. - 77.4 .48' .047 
760. 77.2 .473 .045 
760. 75.6 .422 .039 
760. 72.8 .321 .031 
760. 68.4 .17 .017 
760. 67.7 .157 .016 
760. 66.1 .084 .009 

VINYL ACETATE(1) - 294-UIMETHYLPENTANE(2) SYSTEM 129 
49 50 1 10 2 

760. 75. .073 .187 
760. 70.8 .188 .381 
760. 67.7 .421 .513 
760. 67.4 .47 .541 
760. 67.2 .606 .606 
760. 67.37 .7C9 .662 
760. 68.9 .879 .792 
760. 71. .965 .922 

WATER(1) - ACETIC ACIE,(2) SYSTEM 130A 
34 1 1 10 2 -› 

125. 64.25 .039 • .071 
125. 61.53 .107 .17 
125. 59.83 .214 .298 
125. 58.61 .356 .447 
125. 58.1 .457 .538 
12S. 57.58 .601 .662 
125. 57.28 .713 .756 
125. 56.92 .822 .854 
125. 56.68 .902 .925 
125. 56.57 .948 .963 

WATER(1) - ACETIC ACID(2) SYSTEM 1308 
34 1 1 10 2 e_ 

250. 80.42 .046 .083 
250. 77.33 .105 .175 
250. 75.86 .165 .255 
250. 75.12 .203 .307 
250. 73.76 .342 .446 
250. 73.09 .45 .55 
250. 72.51 .61 .682 
250. 72.33 .708 .761 
250. 71.87 .839 .875 
250. 71.63 .957 .938 

WATER(1) - ACETIC 40I0(2) SYSTEM 130C 
34 1 1 10 2 

500. 99.55 .05 .091 



500° 94"26 .I4 °2S3 
500° 92°54 °238 ~348 
500° 91°43 °316 .454 
500~ 90°74 ~407 °5-50 
500° b9°94 °518 ^654 
500° G9°53 °634 .740 
500° b9°20 °749 .822 
500° 68°911- .866 °908 
500° 66°83 .955 -970 

WATER(I) — ~CETIC 4CIU.(2) SYSTEM 120D 
34 l l lO 2 

760" 117°5 °0O45 °0I15 
76C° 109°1 "C~9 °I56 
760° I05°6 °173 °2k~I 
760° lO ,3°A °3285 °476 
760. 101.6 ^474 ~624 
760° 10I°2 °5575 °6L5 
760° 1,00°9 °656 °745 
760° lOC°59 °743 °8I7 
760° 100°~7 °840 °886 
760° 100°I2 °95, 4 ~9bg 

WATER(l) — ACETIC ACID(2) SYSTEM I30E 
34 l l lO 2 

760° I15°4 °05 .C92 
760° 113°3 °l .167 
760° 110°1 .2 ~33 OZ 
760° 107°5 ^3 ~425 
760° °4 .55O 
760° I04°+ '°5 .626 
760° lU -3°2 °6 °716 
760° IC2°1 .7 ^79-'. 
760. I0I°3 .Q °864 
760° l0Cl°6 °A °931O 
760° 100.3 .95 .963 

WATER(l) —ACETIC 4CID(2.) SYSTEM I3OF 
34 l l iO 2 

760° 11-7°96 °D802 .DCO2 
760° I17°92 °0W02 °0603 
760° 1I7°91 ~0002 ~0004 
760° !I7°64 .0 C-34 °0O89 
76D° 117°5I .0055 ~0II2 
76C° 115°03 °0474 °0979 
760° 113°81 .8~l2 °l446 
76D^ III°5I "1+97 ^2 382 
760° 109°E4 °2196, ~3273 
760° 103~I6 °29I7 °4671 
760° 107° 3~6 -3 3378 °4573 
760° 105°85 .4193 .5Z-96 
760° lQ-°17 °5 3359 °bS9l 
76O° 102°86 .6"+'6 -_-Z °7524 
760° I01°92 °7S86 °82I7 
760° 10I°24 0 8 251 ~9783 
760° 106°5+ °9ZI0 ^9-,29 
760° I00°24 °9676 °9761 
760° 100°07 °9t9i ~9921 



WATER(1) - DICXANE(2) SYSTEM 131 
34 10 1 10 1 

42.7 25. .C5 .1545 
45.2 25. .1 .241 
47.5 25. .24 .31 
47.7 25. .45 .35 
45.5 25. .72 .405 
43.9 25. .77 .44 
37.5 25. .89 .56 
30. 25. .96 .77 

P-XYLENE(1) - FURFURAL(2) SYSTEM 122 
36 15 1 10 2 

723. 135.2 .962 .954 
723. 134.8 .946 .942 
723. 134.6 .933 .925 
723. 134.4 .917 .911 
723. 134.2 .899 .897 
723. 134.4 .85 .859 
723. 134.6 .765 .8 
723. 135.3 .666 .752 
723. 136.2 .604 . .714 
723. 136.8 .542 .6h4 
723. 137.6 .473 .634 
723. 138.8 .416 .6:2 
723. 140. .345 .562 
723. 141.3 .295 .526 
723. 144.8 .195 .46 
723. 148. .125 .352 
723. 149.5 .093 .289 
723. 151.5 .064 .222 
723. 153.2 .044 .164 
723. 155.8 .022 .0th 

ISOPROPYLETHER(1) - WATER(2) SYSTEM 133 
46 34 1 10 2 

760. 67. .994 .928 
760. 66. .988 .9 
760. 65. .976 .87 
760. 64. .96 .846 
760. 63. .936 .62 
760. 62.2 .9 .78 
760. 62.2 .85 .78 
760. 62.2 .78 .76 
760. 62.2 .7 .78 
760. 62.2 .6 .78 
760. 62.2 .5 .76 
760. 62.2 .4 .78 
760. 62.2 .3 .76 
760. 62.2 .2 .78 
760. 62.2 .1 .78  
760. 62.2 .05 .73 
760. 62.2 .01 .70 
76C. 64. .005 .762 
760. 68. .004 .735 
760. 82. .001 .692 
760. 86. .001 .655 



760. 90. .0005 .586 
760. 95. .0002 .415 

ACRYLONITRILE(1) - WATER(2) SYSTEM I34A 
40 34 1 10 1 

29.6 25. .0012 .199 
34.2 25. .0026 .31 
39.4 25. .0035 .401 
44.5 25. .0051 .57 
48.2 25. .0064 .51 
55.3 25. .0089 .575 
67.4 25. .0108 .653 
74.3 25. .0132 .685 
81.4 25. .0154 .713 
86.6 25. .0172 .732 
94.2 25. .0198 .754 
97.6 25. .0201 .762 
96.9 25. .0207 .76 
106.9 25. .0214 .783 
103.6 25. .0233 .777 
103.8 25. .0244 .777 
108. 25. .0251 .736 
109.4 25. .0258 .788 

ACRYLONITRILE(1) - WATER(Z) SYSTEM 1343 
40 34 1 10 1 

67. 40. .0013 .176 
77.2 40. .0C25 .235 
95.3 40. .0049 .422 
133.9 40. .0113 .592 
171.5 40. .0172 .663 
186.4. 40. .0224 .709 
194.2 40. .0241 .722 
199.9 40. .0258 .731 
191.9 40. .0273 .72 

BENZENE(1) - CHLOROBENZENE(2) SYSTEM 135 
5 56 1 10 1 

126.1 70.0 .068 .241 
128.8 70. .0787 .272 
166.9 70. .1628 .4E6 
169.7 70. .1839 .503 
206.7 70. .2728 .632 
251.3 - 70. .3758 .74 
315.5 70. .4948 .8321 
347.2 70. .5362 .8675 
367.1 70. ,6062 .8849 
435. 70. .7744 .9:95 
493.5 70. .8885 .973 
525.2 70. .9503 .9893 
535.2 70. .9715 .9933 

BENZENE(1) - ACETIC ACID(2) SYSTEM 136 
5 1 1 10 2 

758. 79.8 .9499 .9613 
758. 30. .8823 .9309 
758. 82.8 .5325 .7932 
758. 65.8 .3407 .7032 



758. 91.5 .1731 .5924 
758. 100. .0738 .3948 
758. 109. .0279 .2407 
758. 115.1 .0o91 .C603 

METHYLCYCLOPENTANE(1) - CYCL0W7XAME(2) SYSTEM 137 
27 9 1 10 -.) , 

760. 79.68 .102 .131 
760. 76.17 .477 .541 
760. 73.65 .771 .814 

METHYLCYCLOPENTAN(1) - TCLUENF(2) . •SYSTEM 138 
27 23 1 10 2 

760. 108.8 .023 .068 
760. 107.2 .040 .127 
760. 105.35 .0635 .193 
760. 103.4 .092 .2375 
760. 102.3 .106 .290 
760. 102.0 .110 .296 
760. 99.3 .151 .3725 
760. 96.8 .191 .446 
760. 95.3 .220 .4E8 
760. 92.9 .267 .549 
760. 90.75 .3125 .602 
760. 89.85 .3335 .625 
760. 68.5 .371 .657 
760. 87.0 .4125 .695 
760. 85.35 .455 .725 
760. 84.1 .498 .748 
760. 83.05 .531 .777 
760. 82.3 .5525 .792 
760. 81.8 .566 .802 
76C. 80.3 .622 .871 
760. 78.95 .675 .857 
760. 77.7 .727 .8825 
760. 76.05 .796 .915 
760. 74.8 .846 .936 
760. 73.7 .892 .954 
76C. 72.9 .929 .969 
760. 72.2 .966 .9825 

CYCLOHEXAME(1) - TOLUENE(2) SYSTEM 159 
9 33 1 10 2 

760. - lOLk.25 .041 .102 
760. 105.45 .091 .212 
760. 103.85 .118 .264 
760. 102.85 .143 .308 
760. 101.75 .164 .348 
760. 100.55 .192 .306 
760. 99.5 .217 .422 
760. 98.35 .245 .457 
760. 98.35 .243 .46  
760. 97.4 .273 .492 
760. 96.95 .2E3 .504 
76C. 96.35 .304 .523 
760. 95.5 .323 .547 
760. 95.25 .336 .56 
760. 94.2 --='.6 -946 



760. 93.8 .379 .599 
760. 92.75 .416 .633 
760. 91.85 .452 .662 
760. 90.55 .504 .702 
760. 89.75 .513 .724 
760. 58.85 .559 .749 
760. 67.95 .599 .774 
760. 88. .602 .777 
760. 67.35 .634 .794 
760. 86.55 .672 .811 
760. 85.25 .727 .852 
760. 84.8 .763 .064 
760. 64.45 .76 .877 
760. 63.75 .314 .895 
760. 82.7 .874 .926 
760. 81.1 .964 .973 

BENZENE(1) - METHYLCYCLOMEXAME(2) SYSTEM 140 
5 26 1 10 2 

760. 100.4 .015 .026 
760. 99.5 .035 .072 
760. 98.65 .052 .1095 
760. 97.6 .G83 .1635 
760. 96.5 .1095 .2075 
760. 94.5 .167 .297 
760. 93.2 .2035 .252 
76u. 92.4 .231 .3655 
760. 91.3 .269 .436 . 
760. 90.25 .307 .463 
760. 69.5 .337 .5115 
760. 88.9 .361 .512 
760. 88.35 .3385 .555 
760. 67.7 .42 .562 
76C. 67.15 .448 .6085 
760. 86.5 .4E3 .637 
760. 85.95 .51 .655 
760. 65.5 .5315 .675 
76U. 84.9 .573 .7025 
760. 82.25 .617 .733 
760. 63.5 .665 .767 
760. 83.05 .705 .7895 
760. 62.55 .739 .815 
760. 62.1 .777 .833 
760. 81.65 .821 .667 
760. 81.2 .8605 .896 
760. 30.9 .9 .923 
760. 60..6 .9335 .948 
76C. 80.35 .965 .973 

METHANOL(1) - 1.4-DICXANE(2) SYSTEM 141 
23 10 1 10 2 

760. 64.72 .9870 .9930  
760. 64.9 .9689 .9781 
760. 64.96 .9472 .9689 
760. 65.1 .9102 .9587 
760. 65.27 .9070 .9454, 
760. 65.34 .8955 .9406 
760. o5.55 .8635 .9247 



760. 65.78 .8156 .9065 
760. 66.5 .7678 .8955 
760. 66.94 .7206 .8793 
760. 67.1 .6355 .8772 
760. 67.6 .5386 .6663 
760. 67.39 .5290 .6533 
760. 68.2 .4074 .6428 
760. 66.5 .3603 .8296 
760. 69.3 .5556 .8209 
760. 70.4 .2280 .7983 
760. 73.2 .1493 .7539 
760. 70.2 .1004 .6845' 
760. 62.8 .C956 .5503 
760. 89.2 .0633 .3936 
760. 95.5 .0428 .2556 
760. 96.04 .0190 .2076 
760. 100.38 .0082 .0506 
760. 100.54 .0082 .0460 

3-METHYL PYRIDINE(1) - WATER(2) TASSIOS DATA SYSTEM 142 
57 34 1 10 1 

547.8 89.83 0.00306 0.04263 
580.6 69.83 0.0107 . 0.1048 
584.1 89.83 0.0605 0.1119 
584.1 89.83 0.0941 0.1120 
584.0 89.83 0.1371 0.1123 
584.0 69.63 0.1900 0.1135 
582.3 89.83 0.2410 0.1157 
577.6 69.85 0.3018 0.1 210 
566.8 89.33 0.5748 0.1509 
553.3 69.83 0.4267 0.1403 
542.0 69.83 0.4641 0.1488 
512.i; 89.83 0.5366 0.1605 
482.4 89.83 6.5976 0.1900 
417.4 69.83 0.7118 0.2508 
568.9 89.55 0.7818 6.2948 
171.4 89.83 6.9747 0.7947 

METHYL ETHYL KETONE t1) - 3ENZENE(2) SYSTEM 143A 
28 5 1 10 1 

273.7 50. .845 .825 
278.5 50. .7 .685 
282.5 50. .5 .497 
282.1 50. .3 .309 
278.6 50. .155 .17 

METHYL ETHYL KETONE(1) - BENZENE(2) SYSTEM 1436 
28 5 1 10 2 

760. 78.97 .845 .83 
760. 78.59 .7 .69 
760. 78.34 .5 .495 
760. 78.54 .3 .315  
760. 79.01 .155 .177 

METHYL ETHYL KETONE(1) - 2-PROPANOL(2) SYSTEM 144A 
26 22 1 10 1 

226.1 50. .2 .36 
253.2 50. .4 .55 



267.4 50. .6 .69 
272.5 50. .8 .82 
272.4 50. .92 .925 

METHYL ETHYL KETONE(1) - 2-PROPANCL(2) SYSTEM 1443 
28 22 1 10 2 

760. 79.62 .2 .28 
760. 78.1 .4 .478 
760. 77.41 .6 .65 
760. 77.83 .8 .7E5 
760. 78.73 .92 .907 

ETHANOL(1) - CHLOROFORM(2) SYSTEM 145 
11 8 1 10 1 

626.79 55. .0348 .0592 
644.24 55. .057 .0s5 
650.38 55. .0963 .1202 
o53.11 55. .161 .1583 
650.96 55. .2236 .1619 
646.79 55. .2731 .199 
641.49 55. .3149 .2143 
632.14 55. .3789 .2261 
623.67 55. .427 .2473 
599.03 55. .5206 .2639 
569.02 55. .6035 .324 
566.74 55. .6096 .328 
560.25 55. .6233 .3359 
545.72 55. .6555 .3581 
543.53 55. .6588 .3593 
506.78 55. .7194 .4C58 
469.41 55. .7799 .4729 
441.04 55. .8131 .5205 
407.9 55. .6521 .5965 
367.01 55. .8971 .6877 
346.69 55. .9198 .7467 
339.69 55. .928F .7698 
306.38 55. .9669 .8836 

CHLOROFORM(1) - HEXANE(2) SYSTEM 146 
8 18 1 10 1 

519.4 55. .1035 .161 
552.1 55. .2035 .296 
575.1 55. .2905 .385 
595.6 55. .3964 .464 
617.3 55. .4992 .569 
627.6 55. .5965 .64 
635.1 55. .6991 .72 
636.9 55. .8 .794 
631.2 55. .9003 .883 

ACETONE(1) - HEXANE(2) SYSTEM 147 
2 18 1 10 1  

669.6 55. .0926 ...- -6,  
760.9 55. .1846 .476 
851.3 55. .2989 .54 
873.8 55. .3933 .578 
893.4 55. .4975 .602 
905.2 55. .5998 .628 



R99° 1? 55° ^6 093 .66I 
883°4 55° .8021 .7 
S4l°3- 55° "9[9 °7q5 

CYCLOHEXANE(l) — METHYL ETHYL Kz;_:TCNE(2) 148 
9 28 l lO I 

760° 75°3 ~I24 °223 
760° 74.0 °lY6 °962 
76D° 78°0 °2b4 ,366 
760° 72~I °3 55 ^426 
760° 71.5 .526 .5-35 
760° 71°8 °b~l .5b 
760° 72.6 °758 .644 
760° 73°7 °S25 °701 
760° 74.7 °809 °747 
760° 77°0 °9 410 °8~6 
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ACC1 IC ACM41/ CT33YLDENIE(2-1 S-YSTEM 001 

SUMMARY VLE CATA ANC CALCULATEC PROPERTIES 

NO. P T X1 YI FIOL F2CL PHI1 PHI2 81 G2 LNI81/82) 811 B22 812 

1 725.00 127.0 C.0500 0.1750 974.32 568.15 0.9840 0.9585 2.5580 1.0579 0.8830 -352.19 -1421.42 -1028.50 
-725.--00--12,5.-0---0,0600---042000- 447.-14 5524-6G 0,9842-0.9580 2.5063 1-4'0653- 0.8556 394.21--1430.67----1034.81  

3 725.00 125.0 0.0750 0.2250 920.65 537.48 C.9843 0.9576 2.3211 1.0778 0.7671 -396.26 -1440.01 -1041.18 
72-5-.40--123.0 C.£900---0.210C 865.32-508.09 449846-0-.9561 2.4587 1.0506----0.-8129----400.4&-- -1459.01-1054.12  

5 725.00 121.0 0.1450 0.3550 820.26 479.97 0.9852 0.9555 2.1278 1.0844 0.6741 -404.77 -1478.44 -1067.33 
6 725.00 120.0 6.175C 0.3850 79-6-.55 466.36 0.9853 0.4549 1.9693 1K-1021----04-5804 406-,48-1488-.32---1074,05  
7 725.00 117.0 0.29)0 0.505C 728.65 427.33 C.9859 0.9529 1.7050 1.1225 0.4180 -413.79 -1518.63 -1094.61 

 325.00-11-3:4---C.5500-0.15950---645.31----179.30- 0.9866-0.9495 1.3980 1,2251 0.1320 -423.35 -1560.71 -1123.09  
9 725.00 112.0 0.7200 0.7650 625.7C 367.58 0.9868 0.9483 1.2125 1.5617 -0.2531 -425.83 -1571.54 -1130.40 

-14---725.00-112.2 -O.8200----0-.8050 -629.58 370.22-0.5869 E.5480 1.1135 -2.0029---0.5870 -425.33 -1569.36 -1128.93  
11 725.00 113.0 0.9070 0.8700 645.31 379.30 0.9871 0.9476 1.0618 2.5216 -0.8650 -423.35 -1560.71 -1123.09 
12  -725.00 114.0  0.4600 0.92-00 66-5-.40 390,-49 0.9844 0,4475 1.0250 3.5004-1.2243----..420,91---1550.01- -.4115.85  
13 725.00 115.0 C.9800 0.950C 685.98 402.76 0.9874 0.9476 1.0097 4.2470 -1.4365 -418.50 -1539.43 -1108.69 

PURE  COM-PGAWNT-PRC-PFPTIFS  
CRITICAL PROPERTIES 

1 T =- 594.80 P = 57.1C 14 - ()MEGAN =- 0.-187 0 POLE- - 1.75 ETA -= 0.0  
2 T = 617.20 P = 37.00 V = 366.00 OMEGA = 0.301 °MEGAN = 0.0 DIPOLE = 0.0 ETA = 0.0 

VAPOR-PRF7SSURE-F0LAT14N-COEFFIC4ENTS-- VAPOR-PRESSURE-AT NBP- 
A = 0.71881E 01 9 = 0.14167E 04 C = 0.21100F 03 P = 764.4 AT T = 118.1 

2- 0.69572F-CI R-= -0.14243E 04---G-= 0.21324.F 03 P =--760.0 AT 7 = 136.2  
MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 

1 A - 0,58742-E 02 R - ,64478E-04---8-=-0-049158E-03    ID-NUMBER-a= 1-- 
2 A = 0.11139E 03 B = -.50868F-01 C = 0.29917E-03 ID NUMBER = 45 

 -44447uPr  PROP-FRTICS 
ACTIVITY RATIO EOLATICN CCEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A -  0.7092CE 00 8 - .106000 00 C - .19505E 01 AR-E-A-A-80V--E-THE-X-AX1-5---1S--0.-3039-  
STANOARD CEVIATION = 0.11168E 00 ARFA BFLOU THE X-AXIS IS -0.2528 

INFINI4E-OILUTION-ACTIVI-TY-COEFF-ICIENTS --CROSS-OVER POINT IS --X = 0.59 
GlINF = 2.2238 G2INF = 3.8469 NORMALIZED AREA DIFFERENCE IS 0.0917 

---TLINF = 134.44- T2INF =e116.35 HERINGTON J-FACTOR IS 8.74 - - 
CONSISTENCY INDEX IS 0.43 

• 



SUMMARY OF WILSON PARAMFTERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
 -4O0FL Nom. PAPAMFTER-VALUFS 08-JECTIVF-FUNC-TION  --PRFSSURF--- - -- COMPOSITION - 

1 698.82 351.35 0.4547F-10 39.63 0.01223 
2 1461.64 164.23 0.1206E 01 27.69 0.04929  
3 7'16.23 272.19 0.4752F CO 22.45 0.01528 

--4  796.39 -336.87- 0.1126F - 00 25.39 0.01394 
5 868.35 3C6.26 0.2688E-01 18.05 0.02043 
6  -673.92- -446.82 0.4874F-02-  36.78 0.01193 -- 
7 701.71 613.58 0.2492F-01 20.76 0.01601 

Fa-448 0403231  . . 
9 1067.03 126.21 0.5512F-02 13.39 0.03240 
1e-  -8-16.72 -352.09- 0.2636E 01 -21.18-  -0.01661  



• 
AC:TIC ACID(1/ P XYLINC12/ SYSTEM 002 

 • -  
SUMNARY VLE DATA AND CALCULATED PROPERTIES 

NO. P T X1 Y1 F1OL F2OL PHI1 PH12 GI G2 LN(GI/G2) B11 822 B12 

1 725.00 132.0 0.0100 0.160C 1119.15 612.85 C.9850 0.9569 10.1909 0.9566 2.3658 -382.49 -1495.93 -1044.98 
512-.62  1.0265 0•7723---395.23-- 1560•72 -1087.3 

3 725.00 122.5 C.185C C.44CC 856.85 470.86 0.9864 0.9520 1.9812 1.0031 0.6806 -401.53 -1592.22 -1107.90 
4 -725.06-120:0 0.-2400--0.5200---7964-55 438-4-12 0.-5866--64-95-05----1-49419 0.-9893---0.6744 -4619.28----1125.51- 
5 725.00 118.0 0.3200 0.5850 750.76 413.22 0.9867 0.9491 1.7387 1.0121 0.5411 -411.49 -1641.50 -1139.94 
6 725.00 116.5 0.360C 0.6450 717.7S 2S5•25 c.sees  0.9480 1.7825 0.9603---0-.6-1-83 414-.96 16-58-.50-1-130.96 
7 725.00 114.1 0.745C 0.7850 667.43 3C7.86 C.9871 0.9456 1.1276 1.5649 -0.3277 -420.67 -1686.32 -1168.99 

725-.00--1-14:+)-O-.8374---O-.A340--6h5.40 366.75---C.9812-0-49451 1.0697 1.8949---0.5718--420.91 --1687.50----1169.75- 
9 725.00 114.2 C.8700 0.8550 669.47 368.97 0.9873 C.9450 1.0487 2.0626 -0.6764 -42C.43 -1685.15 -1168.22 
10  7t15.0-0- 114.8 --0.9250 -681.‘82---3754-7-0 5423----0.9193- ---418•98 --1678.13 - -1163.68- 
11 725.00 115.3 0.9550 0.9300 692.25 381.38 0.9875 0.9448 1.0052 2.7824 -1.0182 -417.79 -1672.31 -1159.92 
12 725.00 116.3 0.9960 0.9920 713.4E 252.54 C.5876 C.91.46 0.9976 3.5716 1.2474  -515.-42----1660.79 -11-52e45- 

PURE COMPONENT PRCPERTIES 
CRITIO-At---PRG-P-EP-44ES  

1 T = 594.80 P = 57.10 V = 171.3C OMEGA = 0.444 OMEGAH = 0.187 DIPCLE = 1.75 ETA = 0.0 
DIPOLE - 0.0 CIA • 0.0 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT NBP 
1 A • 4.71881---E-01- B = 0.1416-7E-04 C • 04-2-1-1-00-E-04  P • 76444-AT- T • 118.1  
2 A = 0.69905F 01 B = 0.14534F 04 C = 0.21531F 03 P = 760.0 AT T = 138.3 

MOLAR VOLUME-EQUATION COEFFIC4EAT-S     -COMPONENT- ID ECHO CHECK- 
1 A = 0.58702F 02 B = -.61178E-01 C = 0.19158F-03 ID NUMBER = 1 
2 A 0•12940F 03 B .14187E 00 0.641800F 03 1D-NUMBER - 36  

MIXTURE PROPERTIES 
-At--T4V1T-Y-RATIO-EQUATION-COFF-EICIE4TS- -RESULTS-OF THERMODYNAMIC CONSISTENCY TEST -- 

A = 0.17603F 01 B = -.42747F 01 C = 0.15231F 01 AREA ABOVE THE X-AXIS IS 0.4093 
STANDARD 0EVIATICA • 0.34536E 00 ARCA BELOW TUE X A-M-S---1-S 0.2-786  

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.50 
GIIME--=- 5.8144- G2INF _-----2-.6946 NORMALIZED AREA DIFFERENCE IS 0.1900-- 
TIINF = 136.60 T2INE = 116.35 HERINGTON J-FACTOR IS 8.76 

CONSISTENCY INDEX IS 10.24 



SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
-- - - --MODEL- NC. PARAMETER VALUES OBJECT WE-FUN-ET-113N- PRESSURE COMPOSITION-  - - 

1 19C7.03 -45E.C1 C.9095E-12 30.68 0.C3902 
2 643.57 354.55 C.25301- 02 21.22 0.03169  
3 2630.35 -600.42 0.3302F 01 39.75 0.04021 

-41 - 112C.47 -114.27 0.-68 37F-CC 11.i97  0.02961  
• 5 903.01 140.37 0.5207F-01 11.37 0.02888 . 

6 834.04  305.43 -0.4286E-01- 16.63 0.C2954 
7 748.22 456.69 C.2954E-01 18.10 0.02975 
8 991.2-2 2.43 0.706-9F 02 3436 0.02879  
9 991.22 -2.43 0.7856F-02 9.36 0.02879 

1-0 2509.72 -505,9.9 0.1-H5E-ea  46.50-  0.04155-- --- -- --- - 

-449-1-46-K9-51-1C-444  
1 DATA POINTS FROM ORIGINAL REFERENCE DELETED PRIOR TC CALCULATION 

SEE INTROCUCTION FOF DITAI . A 3450 UPDATE 



ACCTONC(I) ACETIC AC.I012) SYSTEM 003 

SUMMARY VLF CATA AND CALCULATED PROPERTIES 

NO. P T XI Y1 FlOL F2OL PHI' PHI2 G1 G2 LNIG1/G2/ 811 B22 812 

1 760.00 112.1 0.0420 0.1080 3186.41 627.63 0.9786. 0.9866 0.5986 1.1101 -0.6176 -794.64 -425.58 -535.90 
2 7604-00---147‘4--0.4030- 0.2-570 2871.51 ---54-1- 49---8.-9-763 0.9863 0.6426--1.1444 -_-d.5771--- -828.09 .. __.-437.74-----553.02---- 
3 760.00 106.3 0.1200 0.2890 2803.43 522.75 0.9758 0.9863 0.6354' 1.1562 -0.5986 -836.t8 -440.71 -557.14 
A 760-.00--•146.-1-- -0-412743- 0.3100 279C.82 -0.-6468- 1-.1384----0.5654----837.54 -- -557690-- 
5 760.00 105.4 0.1180 0.3030 2746.99 507.82 0.9755 0.9862 0.6911 1.1640 -0.5213 -842.67 -443.18 -560.55 
6 760.00 104.6 0.1580 0.3560 2697.47 494.82 C.9749 -0r9863 0.6172 1-14-5-63---0.6248----848.55 -445.41 563.61 
7 760.00 94.3 0.2260 0.5640 2113.93 350.02 0.9705 0.9863 0.8683 1.2038 -0.3267 -927.45 -476.68 -605.31 
8 764.-00----42.5 C-,2360 0.5-80C 2021.93 328.66---006-98--0.4862 0.8434  1.2511 -0.3367 -941.86 -482.69--- -613.08-- 
9 760:00 90.4 0.2710 0.6300 1918.19 305.C8 0.9688 0.9864 0.8899 1.2445 -0.3354 ••.958.92 -489.53 -622.34 
10 760,00 8644---1.--3070- 0.7090 1426.62.-262:99 C.9670 0.986-7 0.9802 1.1948- -0.1980 -993.02 -504.82 -641.06- 
11 760.00 78.6 0.4330 0.8440 1404.45 196.70 0.9635 0.9875 1.0134 1.C476 -0.0332 -1060.10 -535.73 -678.70 
12 760.00 74.2 0.5380 0.9200 124/.26 165.-43-0-.9614 0.9883 1.0048 0454046---0.2465 41-00w-34 *55-5.34---*401.81-- 
13 760.00 70.8 0.5500 0.9180 1125.CC 144.17 0.9599 0.9880 1.0793 0.9470 0.1308 -1132.46 -571.59 -720.54 
14 760.00 6-5.-6---0-.668r0- 0.9660---963.00-- 416.-05 0.9514 0.9884---1.C896 --0.6614-----0.4991 -1183.40 -750.80-- 
15 15 760.00 63.6 0.7610 0.9810 905.57 106.52 0.9564 0.9885 1.0318 0.5594 0.6121 -1203.62 -609.52 -762.99 

PURE COPPCNEAT PROPERTIES  
CRITICAL PROPERTIES 

2-1-3.-50--GMFGA-m--0 309 ()MEG A H 0-0-4-187 01 P E- 2..88. ET 0.0 
2 T = 594.80 P = 57.10 V = 171.30 OMEGA = 0.444 • OMEGAH = 0.187 DIPOLE = 1.75 ETA = 0.0 

VA-FOR PRF9SU-RE FCUA440N--CCEFF4E4EkTS VAPOR PRESSURE AT-NBR • 
1 A = 0.70200F 01 8 = 0.11610E 04 C = 0.22400E 03 P = 760.3 AT T = 56.5 
2 A - 04 C = 0.2-1400F 03 P - 764.4-AT-4 - 118.1 

MOLAR VOLUME ECUATION COEFFICIENTS COMPONENT ID ECHO CHECK 
 A--a--0.56865E 02 B =-0-.84265E-02--0 ID NUMBER -- 2- 

. 2 A = 0.58702F 02 8 = -.61178E-01 C = 0.19158E-03 ID NUMBER = • 

MIXTURI PROPERTIFS 
ACTIVITY RATIO EQUATICN CCEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A =--.73955F-00 A =-0.-1475-5F-01 C = 0.44925F-00- AREA-ABOVE-THE X-AXIS IS 0.1698- ,  
STANDARC CEVIATICN = 0.61674E-01 AREA BELOti THE X-AXIS IS 0.3178 

INFINITE-DILUTION ACTIVITY-COEFFICIENTS -CROSS-OVER POINT IS X = 0.44 
, GIINF = 0.4773 G2INF = 0.3057 NORMALIZED AREA DIFFERENCE IS -0.3035 
TUNE - 11-311-94 T2INF - 56.49 OFA-INGT-0-4-J-EACTOR-4S 27-.95 

CONSISTENCY INDEX IS 2.40 



SUMMARY CF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
RD-DEL-40-o -PARAMETER-VALUES 08-,JECTUVE-FUNCTU6N-- PRESSURE COMPOSITION - --- 

1 -643.45 82.33 0.1311E-09 152.84 0.01649 
2 6383.52 952.C8 0.4883E 01 76-60----------0.47432- 
3 -36.42 -195.33 0.6691E 00 ' 76.03 0.03021 
4 1-1707 191-w-79 0.672-5-F-00 -93.34------------------0.02092 
5 232.01 -265.1S 0.1750F 00 46.51 0.04732 
6 131.24------2g8.8? -0.3959E-02-- 126.09 0.00825 
7 284.72 -319.50 0.1509E 00 54.54 0.04220 
8 84,48 74.56 0.3-7-90E 01 32.18 0.06452--- 

9 76.47 -76.29 0.3787F-01 32.18 0.06451 
----14 --182.97- --92-.16 0.9297E-00  78.23-  0.02965 

GNOSTI-C-** 
4 DATA PUNTS FRCM CRIGINAL REFERENCE CFLETED PRIOR TO CALCULATION 

SEE INTRODUCTION FOR DETAILS CCNCERNINC DATA BASE UPCATE 



• 
ACEICNC(1) ACITCNITRILE(2) SYSTEM 004 

SUMMARY VLF DATA AND CALCULATED PROPERTIES • 

NO. P T X1 Y1 F1OL E2CL PHI1 PFI2 01 G2 LNIGI/G2/ 811 822 812 

1 225.30 45.0 0.0520 0.1200 486.65 2C1.02 0.9810 0.5641 1.0534 1.0O24 0.0496 -1410.53 -3163.44 -2130.11 
2 239,-g0- -45-.--9 41.0950 -0.2060 -486.64 201.02-0-.9855 0.9619- 1.0524 1.0065 0.0446 -1410.53 -3163.44 -2130.11----- 
3 268.50 45.0 0.1920 0.267C 486.6S 201.02 0.9827 0.9578 1.0353 1.0015 0.0332 -1410.53 -3163.44 -2130.11 

45.--0--0-.3054} 41.5100- 486,69-- 281.02----0,9-757- 0,9530 1.0177 4.0110 0.0067 -1410.53 -3163.44 -2130.11 
5 331.70 45.0 0.4030 0.'6110 486.69 201.C2 C.9773 0.9492 1.0085 1.0196 -0.0109 -1410.53 -3163.44 -2130.11 
6 355.20 45.0 G.4810 0.6820 486-4-69 201.02 0.0754 0.0461 1.007S 1-11-0233---0•0152- --1410•53 
7 393.20 45.0 C.6060 0.781C 486.6S ?01.C2 0.9724 0.9414 1.0109 1.0224 -0.0113 -1410.53 -3163.44 -2130.11 

-486.65 201.-C2----0-.5700- -0.9376 -1.0136 1.0136 0.0000 -1410.53 -3163.44 -2130.11-- 
9 454.10 45.0 0.8070 0.9040 486.69 201.02 0.9678 0.9339 1.C.097 1.0480 -0.0372 -1410.53 -3163.44 -2130.11 

-40-48-1.40 201.-02----0,9658- 0,9307 1.0120 1.0487-0.0356 -1410.53 -3163.44 -2130.11-- 

PURE COMPONENT PPCPFRTIES 
-CRITI-CAL PROPERTIES  

1 T = 508.70 P = 46.60 V = 213.50 OMEGA = 0.309 OMFGAH = 0.187 DIPOLE = 2.88 ETA = 0.0 
2--- T =-547.90--P- = 0.152 DIPOLE = 3.94 ETA = 0.0 - 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT NBP 
1 A = 0.70200F 01 8 = 0.1+6101 04 C = 0.22400E 03 42-=-760.3 AT- T--=---54.5- 
2 A = 0.70735F 01 ti = 0.12792E 04 C = 0.22400E 03 P = 777.0 AT I = 81.8 

MOLAR-VOLUME EQUATIEN CCIFFICIENTS- COMPONENT ID ECHO-CHECK 
1 A = 0.56865F 02 B = 0.84265E-02 C = 0.16507F-03 In NUMBER = 2 
2  A 0-.40237E 02 B -C-=-0.10223R-03  ID NUMBER 3---__..-..-.._._  

MIXTURE PROPERTIES 
 ---A-C-TI-V-I-Pf-RATI9- EQUATION EOEFETC-I-ENTS -RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.58891F-01 B = -.18323E 00 C = 0.936891-01 AREA ABOVE THE X-AXIS IS 0.0109 
-STANDARD 0E-V-IATION AREA BELOW THE X-AXIS IS -0.0124 - - 

INFINITE. DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.41 
CAINE 1.0607 02INE - 1.0311 NORMAE4ZE0-AREA-01EFERFNEE-45 0.0642 
TUNE = 45.00 T2INF = 45.00 CONSISTENCY INDEX IS 6.42 

 SUMMARY--OF kULSON PARAMETERS --QUALITY-OF FIT {MEAN ABSOLUTE DEVIATION/ 
MODEL NC. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 £2.75 3.40 0.1819E 11 2.23 0.04133-- 
2 -511.75 670.00 0.1172E-03 1.79 0.00317 
3 ---47.67------98.81 0.41648---02    1.74 0.00163 
4 -43.42 95.28 0.1119E-02 1.74 0.00161 
5 -7.67 56.64  0.4033F-0-3--- - -1.76 0.00163 
6 210.14 -80.82 C.373Cr-C4 2.39 0.00116 
7 9.03 H82 0.-4058E C3 -0.00145  
8 -476.41 596.34 0.2504F-03 1.50 0.00264 

 9- -416.41 596.34 C.2505E-03-  1.50 0.00264 
1C -57.73 107.21 0.16568 00 1.74 0.00166 



ACE1ON7f11 DENZENE(21 SYSTEM 005 

SUMMARY VIE rATA ANC CALCULATED PROPERTIES 

NO. P T X1 Y1 F1OL F2CL PHI1 PHI2 G1 G2 LNIG//G2/ 811 822 812 

1 760.00 79.5 0.0210 0.0630 1439.67 719.04 0.9749 0..9664 1.6166 0.9734 0.5073 -1052.05 -974.42 -828.73 
2 76 fy.-ee---7-43-3- o. 97-28 04-9662- 14.821 0-.9554 0.4390 -1062.80 -982.61 
3 760.00 76.4 0.1000 0.2430 1321.02 654.28 C.97CC C.5661 1.3523 C.9407 0.3629 -1080.04 -995.83 -846.10 

0.4000 11-92.36 --504.-76---0496-58- 0.966.3- -j.-2278 0.9387 0.2685 -1113.46-  -1021.74 -867.06- 
5 760.00 69.6 0.3000 0.5120 1085.95 527.37 0.9628 0.9667 1.1468 0.9670 0.1705 -1144.01 -1045.77 -886.43 
6 760.00 156.7 0.4000 0.5040 955.72 480.09 C.96C5 0.96-71 1.0856 1.0325_-0.050-i  117243-1068.-42 -904.64- 
7 760.00 64.3 0.5000 0.6650 925.17 443.13 0.95E6 C.9678 1.0441 1.1083 -0.0597 -1196.50 -1087.83 -920.19 
8 -760:00- 62.4---0.6000-- 0.7300 872.11 ---415.48 049510 c.c6e7  1.0115 1.1520 -0.1642 -1215.92 -1103.64. -932.84 
9 760.00 60.7 0.7010 0.7950 826.9C 351.90 0.9557 0.9699 0.9947 1.2809 -0.2529 -1233.57 -1118.14 -944.41 
10- 760.00-- 59.6--0.9010 0.8630- .753..44-177.21 0.9716----0.9775-1.3364 -0.3127 - -1245.14 -1127.70 -952.03 
11 760.00 58.8 0.9000 0.9320 778.21 366.80 0.9540 C.5736 0.9621 1.3671 -0.3513 -1253.63 -1134.75 -957.63 

PURE CeMPENENT PROP-ER-TifS  
CRITICAL PROPERTIES 

P OLEG* =-0.309 °MEGAN = 0.187 DIPOLE = 2.88 -- ETA - =-  fl.0 - 
2 T = 562.00 P = 48.60 V = 260.10 OMEGA = 0.211 CMFGAH = 0.0 OIPCLE = 0.0 ETA = 0.0 

VOWOR PRESSURE EQUATION COFFEICIENTS VAPOR PRfSSURE AF-N8P- 
A'= 0.702007 01 R = 0.11610F 04 C = 0.22400E 03 P = 760.3 AT T = 56.5 

2 B--- C --0.-220-79E-03 P = 760.0 AT 
MOLAR VOLUME EQUATION COEFFICIENTS COPPCNENT 10 ECHO CHECK 

 t -A-- 0.56865F- 02-  8- - -0.84265&-102-  C - 04.16507E-03 ID NUMBER = 2 
2 A = 0.70863F C2 R = 0.14907E-01 C = 0.1588CE-03 10 NUMBER = 5 

MIXTURE-PROPERTIES 
ACTIVITY RATIO EUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

 A =•0.51999F - 00- =- -413774E-01 C-=-0.43192P 00 AREA ABOVE - THE X-AXIS IS 0.1077 • -------- 
STANDAPC FEVIATION = 0.185C5E-01 AREA BELOW THE X-AXIS IS -0.1325 

INFINITE-DILUTION ACTIVT-TY C8rrri-efftffs EROSS-OVER-POINT IS X- -  -0:44  
CLINE = 1.6820 G2INF = 1.5303 NORMALIZED AREA DIFFERENCE IS.  -0.1029 
TIINF = 80.10 --TIINF- = - 4-ERINGTON J-FACTOR IS 10.74 

CONSISTENCY INDEX IS -0.45 
•  



SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
MORE-L-NR. -PARAMETER-VALUES EB-Jfe-T-UVE-FUNCT4EN PRESSURE- COMPOSITION 

1 486.67 -121.64 C.4547E-11 43.79 0.00388 
2 266.07 681..28 0.6749f 02 • e.13------------02-5441  
3 560.56 -224.46 0.5656E-01 31.41 0.00694 

--g---551.60 -224.12--- 0.4760E-01- 30.08 0.00762 . - 
5 392.19 -189.55 0.1245E-01 13.04 0.01713 
6 554.57-----174.22--C.4643F-03--  42.67 0.00371 
7 519.11 -267.68 0.1430E-01 15.30 0.01542 

.25 0.1870F 02 - 7.70 0,02406,- 
9 -102.30 316.36 C.1868E-02 7.70 0.02405 

10 474.53---154.1{3 0,1103E. 00   34.08 0.00628 



ACETONE 41) CARBON TOTRACIILORIDCI24 SYSTEM 006 

SUMMARY VIE DATA AND CALCLLATED PRCPERTIES 

NO. P T XI YI F1OL F201_ PHI1 PHI2 G1 G2 LN(GI/G2) etl 822 812 

I 328.00 5C.0 C.0115 0.0513 580.4C 307.C8 0.9856 0.9799 2.4816 1.0022 0.9067 -1351.26 -1237.37 -1034.73 
2 336.00 50.0 0.-0-20-1---0.--09-1-0---980.40 307.08--0.1846--0:9-794 2.53-73-13.-4518 -0.9550 -1351.-26 ---1247.37- --I034.73 
3 362.00 50.0 0.0385 0.1590 58C.4C 307.C8 0.9823 0.9780 2.5268 1.0059 C.9211 -1351.26 -1237.37 -1034.73 
4 359w00---50.0 0.0345-4.1767----580.40---404.08 0,-4822 0.978-2 27.-34-40- 0479778 1.0208  1351.26 --1237.37---1034.74 
5 402.00 50.0 0.0868 0.2849 580.40 307.08 0.9783 0.9762 2.2207 0.9579 0.7999 -1351.26 -1237.37 -1034.73 
6 567.00 59.0 0.169S 0.4120 580.4C 307.C8 0.9734 0.9739 1.0554 1.0234 0.5944---4451.26 1247.37 -11433473- 
7 507.50 50.1 0.2860 0.5134 580.4C 307.08 0.9691 C.9723 1.5181 1.0912 0.3302 -1351.26 -1237.37 -1034.73 

 8 -55-3.-00---5E.0--0.4396- -0.6094 580.40 307.08---0-.56-51 0.9713 1-.-2718---4.-2148 0.0458-- -1351.26- -1237.37- -1034.73-- 
9 566.50 50.0 C.5073 0.6511 580.40 307.08 0.9638 0.9714 1.2047 1.2640 -0.0480 -1351.26 -1237.37 -1034.73 

10 579.50-- 50.0 0.5610- 0.6856 -5.80.4C -301.-08 0.9626---0.9714---161720- 1.3076 -0.1095 ---1351.26 -1237.37 -1034.73 -- 
11 592.00 50.0 0.6465 0.7300 580.4C 307.C8 C.9614 0.9718 1.1048 1.4251 -0.2546 -1351.26 -1237.37 -1034.73 
12 599.-00 50.0 -G-.-79-3--I-0.7665 580.40 307.08 0.9607 0.9723 1.4789 1.-48-29 0.4+80  
13 605.00 50.0 0.7649 0.8055 580.4C 307.08 0.9600 0.9730 1.0514 1.5793 -0.4069 -1351.26 -1237.37 -1034.73 
14 610.00-- 50.0- C.829-3---0.8492- 044740- 1.0302 1.7015-0.5021 --1351.26 --1237.37- -1034.73-- 
15 612.50 50.0 0.8759 0.8856 580.40 307.08 0.9591 0.9749 1.0210 1.7E49 -0.5586 -1351.26 -1237.37 -1034.73 

0.9470- 0.9468 -480.4-0 30-7.08----0-4-9-589-0-6-9766----1.0118--- 1.9518 -0.6570 -1351.26 -1237.37 -1034.73- --- 
17 615.00 50.0 0.9763 0.9755 580.40 307.C8 C.9587 C.9775 '1.0127 2.0151 -0.6881 -1351.26 -1237.37 -1034.73 

PUPF-CO-MPCNI-ENT PREPERTIE5  
CRITICAL PROPERTIES 

T-= 508.70 P = V--= -213:50- -OMEGA-=-0.309- -OMEGAH-= 0.187 D1PCLE = 2.88 - ETA = 0.0 - 
2 T = 556.40 P = 45.00 V = 279.60 OMEGA = 0.193 OMFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

VAPOR PRESSURE EQUATION CCEFEICIENTS VAPOR PRESSURE AT-NBP  
1 A = 0.70200E 01 8 = 0.11610E 04 C = 0.224CCE 03 P = 760.3 AT I = 56.5 

- A - 0.69339F 01 8 -  = 0.12424E-04 t-- 0.2.3000E 03 P = 766.0 AT T = --76.8 ___  
MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 

- 1-----  A = 0.56865E-02 8 = 0.84265E-02 C-= 0.165C7F-03 ID NUMBER = - 2 
2 A = 0.61938F 02 8 = -.29977E 00 C = 0.16761E-02 ID NUMBER = 6 

MIXIURP -PR0PERTIES 
ACTIVITY RATIO EQLATION CCEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

-A = 0.10066F (11 Oa AREA ABOVE THE X-AXIS IS 0.2292 
STANDARD DEVIATION = 0.39845E-01 AREA BFL0t THE X-AXIS IS -0.1964 

INFINITE DILUTICN ACTIVITY COEFFICIENTS C.ROS-5-0VER-POINT-45- X-= 0.48 
GI1NF = 2.7362 G2INE = 2.0010 NORMALIZED AREA DIFFERENCE IS 0.0770 
TIINF - 50.00 - T2INE = 50.00- CONSISTENCY INDEX IS 7.7.0 



SUMMARY OF tOLSON PARAMETERS QUALITY CF FIT (MEAN ABSOLUTE DEVIATION) 
 +40(1E4: N-C-. PARAMETER VALUFS---0B4feTAVE-EUNCJION PRESSURE tOMPOSITICN 

1 975.10 -326.02 0.3365F-10 6.C6 0.00579 
2 774.56 152.43 0.5938E 03 2.05 04•007437  
3 953.46 -292.03 0.1140F 00 3.83 0.00522 
4  446.79-- -269.62  -0.216.1E-01 3.66 0.00524 
5 899.64 -239.97 0.1914F-02 2.19 0.00515 

 -6-  938.40 261.73 -0.1392E-02--------- 2.'77 0.00502 
7 875.90 -216.51 0.2078F-02 1.89 0.00546 
8 (1'34-.-49 210.12 C.36S6E 03 1.60 0.00566  
9 857.38 -210.13 0.3697F-03 1.60 0.00566 

-10 954E91 300-s95-------0-a4-004E -41 -4431 ---0.00530- 



A0F1ONCII) 011E201CP8(2) SV-STEM 007A 

SUMNAPV VLF CATA AND CALCULATEC PROPERTIES 

NO. P T X1 Y1 FIOL F20L PHI1 PH12, GI G2 LNIG1/G2) 811 822 812 

1 514.00 50.0 0.0213 0.0115 580.4C 499.37 0.99C0 C.5742 0.4724 1.0107 -0.7605 -1351.26 -1009.80 -692.78 
2 506:00 5-0.0 -1.0072-0.6604 - 
3 535.00 50.0 0.0574 0.0350 580.40 495.31 C.9850 C.5747 0.5237 1.0070 -0.6539 -1351.26 -1009.80 -692.78 
4 494.00 50,e--e,0967- -0.-0646---580.40  0.56-06--------0.9971 -0.5758-  -1351.26 1009.80- 692.78 
5 483.00 50.0 0.1440 0.1090 580.40 499.▪  37 0.9E62 0.5761 0.6201 0.9807 -0.4584 -1351.26 -1009.80 -692.78 
6 46-9.00 50.0 0.2070 0.1720 500.40 499.37 0.9841 0.977? 0. 596 0.9564 0-371.5 1351.26 -1-609.80  
7 461.00 50.0 0.7610 0.2320 58C.4C 455.37 0.9823 C.9781 0.6923 0.9366 -0.3023 -1351.26 -1009.80 -692.78 
8 45-7'.00 0.31-10---0.2900 580.40-499.37 0.9805-0.9790 -0.7187  -0.9215 -0.2486-  -1351.26 -1009.80--  -692.78-- 
9 457.00 50.0 0.335C 0.3220 5e0.4c 459.37 0.9795 0.9794 0.7400 0.9121 -0.2C90 -1351.26 -1c09.e0 -692.78 
/0 --457.00-- -50.-0-43.3650 0.-3630---580.40-  494s37 -0.-9783 0.9800-----0-.7648--0.8980 -0.1606 -1351.26--  -1009. 80--  -692.78 -- 
11 457.00 50.0 0.3820 0.3810 580.4C 495.37 0.5778 C.9803 0.7666 0.8969 -0.1570 -1351.26 -1009.80 -692.78 
12 459.00 50.0 0.4,310 0.4500 580-.40 499.37 0.9758 0.9017 0.8-1-86---0.--8579 0.0464---1351.-26---1009-.80  
13 456.00 50.0 0.492C 0.5460 580.4C 495.37 0.9734 0.9834 0.8658 0.8186 0.0561 -1351.26 -1009.80 -692.78 

50-.f7--{.5090---0.5700-14-469.30-  580.40  • 0.-9728--G -9839---0-.8787 -0.8077----0.0842 -1351.26 -1009.8a-----692.78-- 
15 474.00 50.0 0.5400 0.6180 580.4C 499.37 0.9716 0.9850 0.9064 0.7749 0.1567 -1351.26 -1C09.80 -692.78 
16 0.5819--0-.6770 580.40 499:37 0.97-ft 0-,T9666-  0.9389 0.7341-  0.2460 -1351.26 -1C-05.80 -692.78-- 
17 4)4.00 50.0 0.6240 0.7270 580.4C 455.37 0.9687 0.9880 0.9587 0.7082 0.3029 -1351.26 -1009.80 -692.78 
10 511.00 50.0 0.6980- 0.7090 580.40 499.37 0.9668 0.3900 0.5743 0.6-837 0.3541 1351-.26---4000-.-80----692.-7-8-- 
19 520.00 50.0 0.709C 0.7940 580.40 499.37 0.9662 0.9900 0.9675 0.7282 0.2841 -1351.26 -1C09.80 -692.78 

5ec.4e 499.-37 -0.-9651 0.9913-  0.9757 0.7195 0.3046 -1351.26---1009.80--  -692.78- 
21 547.00 50.0 0.7970 0.8860 580.40 499.37 0.9637 C.9938 1.0075 0.6099 0.5019 -1351.26 -1009.80 -692.78 
22 531.-C-0- -5F}.0 O. 8160-0.8940- 580.40--499.-3-7 --ft.9633--  e-.994 I 0.9999-  0.6305 0.4611 - -1351.26-  - 
23 559.00 50.0 C.8340 0.9150 580.4C 495.37 0.9627 0.9951 1.0151 0.5691 0.5787 -1351.26 -1C09.80 -692.78 
24 57 -6--_0-.9340 580.40 459.37 0.9C17 0.59(.0 1.0142 0.-5823 0.5548---}:35t-.26--1009.-80 692.78-- 
25 592.00 5C.0 C.9040 0.9540 580.40 499.37 0.9610 0.9971 1.0147 0.5555 0.6025 -1351.26 -1C09.80 -692.78 
26 592.00- 50.0 - 0.9350 0.9700 580.40- 499.37 0.9603--0.9980-- 1.0139 0.5447 -  0.6212 - -1351.26 -1009.80--  -692.78- 
27 599.00 50.0 0.9610 0.9820 580.4C 499.37 0.9598 0.9987 1.0095 0.5516 0.6049 -1351.26 -1009.80 -692.78 

50.0-  0.9780 0.9900 580.40- 499.37 0.9593 0.9992 1.0116--  0.5498 - 0.6097 -  -1351.26 -1009.80 - -692.78 
29 607.00 50.0 0.9810 0.991C 580.4C 459.37 0.9553 -0.9993 1.0111 0.5739 0.5663 -1351.26 -1009.80 -692.78 



ponc LnpPrwFmr PnnpFnT[FS  
----'-Cv*~~C*t-oon~Epr{~5----------' --- ------ - ''-'- - - - - - ----- 

1 r = sna.*ro p +6.6o v ~ 213.50 oMrc^ ~ 0.309 nMpox* ~ 0.187 nIpo|E = 2.88 ETA = m.m 
2 T ~ 536.60 p - s*.no v - 276.on n*rs^ ~ 0.214 -0*FGw/ - e-*e7 m°za- 

vxpov nnssSurs pcL^T/nn ccspFICIFmS vApon pnsssmns AT waP 
-- 'x-- -~~~10.2z40ef-03---- ----- - p = 760.3 AT r=-em~5-- 

2 ^ ~ o,6onxap 01 o ~ 0./1630p o^ c ~ o.2z7^or oa v ~ 74e.5 AT r = mu.a 
MnLae-*nn- u'c ~~~=uo^T~wnpFpY~ - - ----- -- lFm~5 --~ - - ' ' [oopomFNr In ECHO CHECK ' -- 

z A 0.56865F uz o = 0.84265e-0e C ~ n.165c7p-03 /o ^u*npn ~ 2 
z A ~ 0.61065s oz o - o.»oau+c 01 C ~ 0,11910r ns »e-+uwe**+  ~ a 

w,x7uPF vnoprnT[Fs  
^G**v+9~-Rx7;e-paI/^r104--*eefpfe;pwTs---------'-----'-----  --*F6uLrS-mF-T*sevoov««pIc CEmyxsrewCv-rESr---- 

A ~ -.77659F no a ~ n.1*735s 01 c ~ -.54149p oo AREA Aaovs THE x-«xIs Is -0.1661 
STAwn»P-9-4Fv/Ar;nw - 0.41t32or  vl owpx apL-uw-+oe-x-*xTS--*&---e"11)5V - 

I^pYvzrs oILuTIcm Ac7/vI7Y coppp/cIswTs cxos*-nven poIwr IS x ~ 0.45 
Gl-m*F-~-*^+a** -s**w+-~--0-~5+9z ------- ----' wonvxL Izeo AREA oIppepsmce IS, --a°oet9---- 
Tz/mp = 50.00 r21wp = 50.00 cnmSxsTpwcY Iwoex Is 8.19 

SW14Rv or oILscm pur^pcTFos QUALITY OF AB-SGLUTF Ds*/**fxow>  
mnn*L Nn. "xn^Mr7En vxLuE5 nmxECTIvs FUNCTION pos6SuxE CompnslTlOw 

--~a~~~----y5y.16r ---e,~ua7F-ys- '-----------5.s7----'--'  0.00571  '-- -- ------ --- 
r 122.81 -47y.71 0. 1833F-02 4.19 0.00618 
n  399.4-* 0°00554 - ------- 
4 -a^.or -377.87 C. 5722F-Cl 5.65 0.00561 
* 123.21 +os.fs 0.60i63F ox +.lo o~*o*ua  
a 71.39 -498.62 0.2539F-02 9.32 0.00507 

-- 7 -*+e.*4 a.ayeep-oa ---+.07 0.00*17 ------'---- - 
o 192.05 -524.41 0.2191s-02 4.06 u.nc67e 
v 19-24ne *a+.+* -e^aeyap-** ------ '+~06 -- ---- o.00*r* -------- 

\u 0.08 -sex.so 0.1481p-01 5.12 0.00558 



ACCIONE(1) CHLOROFORM(?) SYSTEM 001P  

SUMNARY VLF DATA ANO CALCULATEC PROPERTIES 

NO. P T X1 Y1 Fun F2OL PHIL P11I2 GI G2 LNIG1/G2) 811 822 612 

1. 586.80 55•0 C.1003 0.0630 637.37 590.44 0.9865 0.9725 0.5278 1.0041 -0.6432 -1294.80 -963.12 -661.69 
2----563.-20----55. 0.2003- 0.1470-687.37-- •590.44--049831--0.9740-- 0.5899 0.9888 -0.5165 -1294.80 -963.12 -661.69 - 
3 540.60 55.0 0.3008 0.2700 687.37 59C.44 0.9786 0.9760 0.6996 0.9447 -0.3003 -1294.80 -963.12 -661.69 
4-547.10- 55.0- 0.3980 0.4110 681.37---590.644 G.9740----0.9785 0.7989 -0.8851 --0.1024 -1294.80- -963.12---661.69-- 
5 550.10 55.0 0.4883 0.5450 687.37 590.44 0.9699 0.9813 0.88C2 0.8258 0.0638 -1294.80 -963.12 -661.69 
6 578.30 55.0 0.5925 0.678C 66-7-4,-4-7 590,44 0.9662 0.9859----4-*-9281 041-7605-001991-..4294.-841----464.12 '661.69-- 
7 613.30 55.0 C.6951 C.795C 687.17 590.44 0.9624 0.9891 0.9798 0.6890 0.3521 -1294.80 -963.12 -661.69 
8 646:40 55.0 0.7945-063830 647.17 590.44-0.9595 0-.9941 1.0004 0.6173 0.4827 -1294.80 -963.12-----661.69 -- 
9 696.10 55.0 C.8951 C.9470 687.37 590.44 0.9567 0.9966 1.0076 0.5835 0.5464 -1294.80 -963.12 -661.69 

PIPE COMPONENT PROPERTIES 
CRITICAL PROPERTIES 

1 T----=-508-.--70 P .--46-4-60 V - 213.50----CMEGA-.-0.309 -OMEGAH . 0.187 'DIPOLE • 2.88 ETA 46 '060-- 
2 T = 536.60 P = 54.00 V = 276.00 CMFGA = 0.214 OMFGAH = 0.187 DIPOLE = 1.02 FTA = 0.28 

V-APOR--P-XE&WR-F EQUATIO4-COFFFIC4ENTS VAPOR PRESSURE AT-NOP- -- 
1 A = 0.7C20CF 01 8 = 0.11610E 04 C = 0.22400F 03 P = 760.3 AT I = 56.5 
2 A - 0.69033E 01 4 - 0.11630E 04 C - 0.2274CP 03 P - 749.5 AT T - 61.3 

MOLAR VOLUME EQUATION CCEFFICIENTS COMPONENT ID ECHO CHECK 
1 A .-0.5686-51: 02- B .--0-.-84265F 02 C . -04-1650-1E 03--- -ID NUMBER -=--2 
2 A = 0.61065E 02 I) = 0.30264E-01 C = C.11910E-03 10 NUMBER = 8 

MIXTURE pplpulTirs  
ACTIVITY RATIO EQUATION CCFFFICIFNTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A---.---4-905-33-F-00 -8-.--04-230-32-E-01 C .--.73246E-00- --ARE-A- ABOVE- THE X-AXIS IS--0.3965-- 
STANDARD DEVIATION = 0.29542E-01 ARFA BELOW THE X-AXIS IS 0.1987 

INTINI-T-E-DIL-UTION-ACTIV-IT-Y-COEFFIC-IE-NT-S- CRCSS-OVER POINT IS X . 0.46 
GIINF = 0.4044 C2INF = 0.5141 NORMALIZED AREA DIFFERENCE IS -0.0054 
Ti-FNF 55.00 T2 INF  CON-S-ISTENCY-INDE-X- IS 0.54 

SUMMARY OF tsILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
MODrL NO. P-A*A4F-T-ER-VAL-HES 03JEC-T-IVE FUNCTION-- -RRE-53UPT------ --COMPOSITICN 

1 24.34 -457.66 0.3020E-12 13.6C 0.0C393 
2 55.79 425.86 0.9965F 04 3.32 04-00943  
3 36.13 -451.30 0.7025F-02 10.67 0.00515 
4 20.51  444420- 041020E-01 11.64  -- 0.00468 --- 
5 76.31 -449.27 0.2250E-02 4.38 0.00855 
6- -23.84----------492.C-4---------C.1383E-03- ---- -- 20.10 -- 0.00224 ____- _______-____. 

7 72.43 -442.94 0.2817F-02 3.76 0.00893 
8 100.02 4-i-1.-.30 0.2-834F-44 3.07 0.01021  
9 100.25 -451.51 C.2888F-03 3.C6 0.01020 , 
10 13.T8- -A49.50  04131.8F-01-  10.67 ---- 0.00516 • --- -- 



ACCIONE11/ CHLOROFFIRM42) SYSTEM 007C ,  

SUMMARY VLF DATA AND CALCULATFC PREPFRTIES 

NO. P T XI YI F1OL F2OL PHI1 PHI2 Cl G2 LNIGI/G2I 011 B22 812 
•  

1 760.00 62.6 C.6064 0.6887 878.66 753.44 0.9590 0.9826 0.9394 0.7815 0.1840 -1213.55 -898.13 -618.62 
2-- 760-400 634;7 0452t4 -04-578-6 -9074-26-777.83 -049620- D.9764- 0.8926 -0.8382-- 0.0629 -1203401- -889.88 '• -•••613.17 
3 760.00 62.0 0.6448 0.7311 862.31 739.50 0.9580 0.9845 0.9546 0.7636 0.2233 -1219.74 -902.99 -621.83 
4--760.-d0 6044---4-.7474-----0.14337- 818.80- 102.-41 -C•955/ C.9896 0.9867 . 0.7028 0.3393 -1236.82 -916.48 -630.75 
5 760.00 58.8 0.3391 0.9045 777.46 667.18 0.9542 0.9937 1.0026 0.6698 0.4034 -1253.95 -930.12 -•639•79 
6 760.00 62.1 C.(1-564-G4-0347----864.12 74C.2C 01,9454 C.-9672----0,5947 1-.0085-0.5282----1219.43---902.14--- -621.67- 
7 760.00 63.2 0.1491 0.1126 894.96 767.34 0.9811 0.9680 0.6274 0.5968 -0.4629 -1207.50 -893.39 -615.49 
8 764400-6444-0,274-7- 0.-2495-------926.80-----794-.50--0.9743----0-.9700 ----0.7236----0.9572----0.2797 -1196.00 - -884.43 - -609.57 
9 760.00 64.1 0.2224 0.1885 918.62 787.71 0.9772 C.9691 0.6832 0.9727 -0.3534 -1198.84 -886.64 -611.03 

-PUR-F--C-O-M-PETN-EN-T PR P-P-E-P T4F-S  
CRITICAL PROPERTIES 

1-- T---a---508079 --P .--46460 V = 213-450---PMEGA =-0.309- -OMEGAH = 0.I67 DIPOLE = 2.88 -- ETA = 0.0 -- 
2 T . 536.60 P = 54.CC V = 276.0C OMEGA = 0.214 CMEGAH = 0.187 DIPOLE = 1.02 ETA = 0.28 

 V-A-PeR PR.ESSUPF ECUATIPN CCEFFACIENIS -VAFCR PRESSURE AT- NBP 
1 A = 0.70200F 01 B = 0.11610E 04 C = 0.224COF 03 P = 760.3 AT T = 56.5 
2 A - 0.60033E 01 8 -a P--=-749.-5 AT T =---61-.3  

MOLAR VOLUME EQUATION CCEFFICIEKTS COMPONENT in ECHO CHECK 
 I. -A-= 0.56865E- 02- 9 = 0..84265E-02 e-= 0.16507F-03 '--------- IP NUMBER = 2 
2 A = 0.61065F C2 3 = 0.30264E-01 C = 0.11910E-03 ID NUMBER = 8 

MIXTURE PROPEPTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A-=---.64977E 00 1- = 0.14719C 01- -O-=--.21932-E -00 AREA ABOVE THE X-AXIS IS-0.1504 -------- ,  
STANDARD DEVIATION = 0.27887F-01 AREA BELOW THE X-AXIS IS 0.1635 

INFINITEflIFUTION ACTAV1TY-EGEFFTEIENTS  CROSS-OVER-POINT IS X = 0.48 
• GlINE = 0.5222 G2INF = 0.5472 NORMALIZFC AREA DIFFERENCE IS -0.0417 

TlINE .  GI.73 T2INE -...- 564-S9 HER4N-G4ON sl-FATOR 1-S-- 3.58  
. CONSISTENCY INDEX IS 0.59 

-  

. - -  SUMMARY GE WILSON -PARAMETERS QUALITY-OF-EU IMEAN ABSOLUTE DEVIATION, - - ---- - 
MODEL No. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION 

I 81 .4-1--- -2-94-.95 01-8882E-14-- 9.15 0-00411  
2 27.86 -366.72 C.3204F-03 4.15 0.00558 
1  -13.40 349.72 0.3680E-02 6.84 0.00413 ...- - ._„ ___, 
4 -54.45 -314.93 0.6303E-02 7.19 0.00443 
-5  "0.68 409.65 C. 1010E-02 4.64 0.00459   -- 
6 21.79 -410.15 0.76271-04 13.77 D.00172 
7 77.-06 411.97 0.11511 02 -4.48-- 0.0C47-1  
8 50.79 -381.23 C.3994F-03 4.18 0.00583 
S 50.71----381.18  0.3995F-03 4.18 0.00583 . 

10 -15.07 -349.53 0.8348E-02 7.12 0.00402 



ACE1ONE411 ETVANOLf21 SYSTEM 009A 

SUMMARY VLF DATA AND CALCULATEn PROPERTIES • 

NO. P T X1 Y1 FICL F2CL PHT1 PFI2 GI G2 LNIG1/02) 011 822 812 

1 223.30 48.0 0.0250 0.1210 541.39 197.C6 0.9860 0.9816 1.9667 1.0021 0.6742 -1374.62 -1649.95 -1433.64 
-2-244: 10- 48.0 0.0500 0.2195 -541.39- 197.06 0.9844 0.9800----•1.9112-  1.0017 0.6461 -1374.62 -1649.95--  -1433.64 
3 263.60 48.0 C.0750 0.2890 541.39 197.06 0.9830 0.9785 1.8423 1.0052 0.6058 -1374.62 -1649.95 -1433.64 

----4---211.60- 48.0 0.1000 0.346C 541.39- - 197.06 - 0.9816- 0.9771 -  1.7647 1.0137 0.5544 -1374.62 -1649.95 -1433.64 
5 314.20 48.0 0.1500 0.4370 541.3S 197.06 0.9792 0.9746 1.6536 1.0283 0.4751 -1374.62 -1649.95 -1433.64 

-0---0-4-90-70 541-.39 1974-0-6-0-4-4-7-32 C65-726---4-4-5606 1- • 0376-- 0.4082- -1374 • 62- ----1649.95---1433 • 64- 
7 355.50 48.0 0.2500 0.5600 541.39 197.06 0.9755 0.9108 1.4731 1.0552 0.3337 -1374.62 -1649.95 -1433.64 
8 4ft.61 0,30a-a- 0,6020 541.14- 1-s7.06 •1.0810 0.2550 -1374.62 -1649.95 -1433.64 -- 
9 424.90 48.0 0.4000 0.6700 541.39 197.C6 0.9712 0.9665 1.2746 1.1447 0.1075 -1374.62 -1649.95 -1433.64 

0.5000- -0.7310- 541.39 197.06-0.9689- - 0.9642 --  1. 1946- 1.2024 -0.0065 -1374.62 -1649.95 -1433.64 
11 435.00 48.0 C.6000 0.785C 541.39 197.C6 0.9669 0.9624 1.1311 1.2713 -0.1168 -1374.62 -1649.95 -1433.64 
12 510.10 48.0 0-.-7000----0.-H380 54+410 E-. la 3409 0 • 2104 137-4.62 --1649.95--1433.64--- 
13 531.00 49.0 C.8000 0.8890 541.39 197.06 0.9635 0.9594 1.0519 1.4378 -0.3126 -1374.62 -1649.95 -1433.64 

--14---553.60---48.fi- -0.9010 -- 0.9420 541.39 197.06 0.9620-  0.9582 1.0274 1.5587 -0.4168 -1374.62 -1649.95 -1433.64 

PURE COMPONENT PROPERTIES 
CRITICAL PROP-FRI-IFS  

1 I = 508.70 P = 46.60 V = 213.50 • OMEGA = C.309 OMEGAH = 0.187 DIPCLE = 2.88 ETA = 0.0 
2- 1.- = 516.00 -P - 63.00 -V-- =- CMFGA-=-0.637 OMEGAH -,--  0.152 OPOLE = 1.69 fTA = 1.10 - 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPCR PRESSURE AT NOP 
A--= 0.70200F 01 8 --0-.-11610E 04----  C =--0.22400F 03 P - 760.3 AT-  T = -56.5  

2 A = 0.80449F 01 B = 0.15543E 04 C = 0.22265F 03 P = 762.1 AT T = 78.4 
40LAR VCIUME EQe&TION ccuricunTs COMPONENT-I0 ECHO-CHECK  

1 A = 0.56865F 02 8 = 0.84265E-02 C = 0.16507E-03 ID NUMBER = 2 
2 A - 0:53701F- 02 C - 0•-160008-.03- ID NUMBER - 11- 

 -  
MIXTURE PROPERTIES 

ACTIVITY RATIO COUAT-InN COEFFICIENTS RESULTS Of THERMO4Y-N4MIC -DONS--1S-TENCY TEST 
A = 0.72318F 00 9 = -.17003E 01 ,C = 0.49552E 00 AREA ABOVE THE X-AXIS IS 0.1697 

-STANDARD 0E-V- IAT10N-  - -eve700-01 02 -AREA BELOW THE X-AXIS IS -0.1315------ 
INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.50 

G}INF--= 2-4-0610 - 1.-.5-6±86 NORMALIZED AREA DIFFERENCE IS 0.1269  
TlINE = 48.00 T2INF = 48.00 CONSISTENCY INDEX IS 12.69 

• 



SUMMARY OF tiILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
MODEL-N9-. PARAMETER-VALUES 0-8-JECTINE-F-UNCIFON  PRESSURE COMPOSITION 

1 350.45 112.43 0.1819F-11 12.82 0.00864 
2 16S.73 346.15 0.0073E 04 2.89 O.4104-033  
3 254.11 221.10 0.24181-01 7.05 0.00436 

--4-----244.62 230.70- 0.1313F-01 6.75 0.00414 - --- 
5 94.48 402.74 0.1224F-02 1.70 0.00453 
G 167.61- 306.38-  -0.4875F-03  5.01-- ------ 0.00304 
7 68.96 426.93 0.1571E-02 1.83 0.00475 
8 6-9.61 434:62 C.--2 .87F---0-3 1 .-3-8  0.00534- 
9 69.31 438.03 0.2189F-03 1.38 0.00535 

----10-- - 326.21 153.56  0.0050E-02 ---------9.41 0.00611  



Acrmcxf: 11> cn'AhnLo sysTF* ooco 

surP^pY v|p oAr^ ^wn c4LCuLATpn vonppxTIFS 

NO. p r xi vl nnL pzcL pprx p14/2 61 o2 Lm(GI/s%) all e22 B12 

l 760.00 75.4 0.0500 0.1550 1284.31 649.37 0.96~3 C. S577 1.7659 0.9*+8 0.5739 -1089.23 -1212.38 -1082.26 
z f6*^oo a=opss^- u-0071 0.4600 -1111.57 --1244~60---ll08.64-- 
3 760.uo 71.0 C. 150C 0.348o 1/z\.61 545. CC c.p621 c.vssn 1.+9+8 1.0198 0.3o24 -1130.54 -1272.59 -1131.20 

---+-- 760.0o--*9^o--0.2000-0.+170 1066.81-502.30-0.9608--n.9545--1.+231-- 1.0501 0.3039 -1149.83 -z30x.xl-'--Yle4.31-- 
5 760.00 67.1 n.zsnc 0.*78o mo.nu +68.20 0.9596 0.9537 1.371+ 1.0751 0.2435 -1166.50 -/325.94 -1174.38 
6 7ao.on 65.9 0.3000 0.5e40---9+"e5 ++1.56 o.ose7 o.9530 I-T445o 1"* " 9 *-1'59q--I 1ou°-4o---ia46^oo---*ae1^a4-- 
7 760.00 64.7 c.vsnn 0.5660 936.u* 419.73 0,95eu o.9574 t.zo»a 1.1489 o.neay -1192.+6 -136+.s9 -1205.87 
o  *"6050 *n*°e7---+oo°*o--o`vs72 *=,9s t9 1`2t lb---l.le65- 0.020*'--12o3.62 -zso1.eL--1a1q.4e-- 
p 7+o.00 61.8 0.5000 0.67*0 856.11 370.6/ 0.9561 o.1;511 1.1+o9 1.2688 -0.1063 -1222.12 -1*10.12 -1242.17 

10 -e,7390---819.0*---3+8.6*-0.9e52--0.9506 I.npeS- -1.34pl -0.2/+6 -1236.72 -i+sz.sa -1260.16 - 
11 760.00 59.1 0.7000 0.9020 ros.r* az+,z» 0.95+3 0.9502 1.0545 1.*4+4 -0.3146 -1250.44 -1453.7u -1277.13 
lz 7*G.00 514.0 75e°4* 3 1e°54-  0.13536 0. 0409 1"*3,04 1^5509 4).408Q--'-a262.1e---1471^8e 1219 1°ve-- 
13 760.00 57.0 u.+oon 0.9290 734.12 299.76 n.9530 0.9498 l.u/ss 1.7059 -0.5188 -1272.95 -z+uu.ar -1305.12 

-- --pu*e-~Ce*pov=^rnecPFuT/FS------------'--- ---' ------'-------- -- -- --- ' -- 
cn/T/c*L pRoncpr/r:l 

I r *ue,rn P-~-+,6°,6n v - ~s*-~-e=**~---**p~^*-~+»"~ap'--o~pc~e~=-a°*u *p 
7 T ~ 516 .00 p ~ 63.00 v 161.30 nwpc« 0.637 nMsnx* ~ 0.152 o/poLc = 1.69 sr« = 1.10 

 VAp()n-pRFSsUpe pqU^rInw C0sFFICIcwT5 --  -- - - - ' '- -- -- - vApo* poES5ump AT wup - - 
I » ~ 0.7020oF ol o = 0.11610s 04 C ~ 0.2240op oa p = 760.3 AT T = 56°5 

-------- ^ - 0. 80449F o\ a ~ 0.155+3p0+--e-- 0.22265p ue - '-~~ p - 762.1 ATv = 1e~4 ---- 
MOLxo vnLumF FQoxrlow COEFpIClFm75 C[wP[NFwT In FChO CHECK 

I A-~-*=*6e6sc 02 m ~ u.e+z^sr oa c - 0.165C4p-+*3-    10 NUMBER  =-2 ---- 
2 « ~ n.ssroIF 02 n ~ -.3zzove-01 c = 0.160noe-03 10 wuwnpa = IL 

n~xTVp ---'-------- ---- --'--------- - -- -- - - - ----'--- 
^cnv7ry nATin poxxr/cN ccpppIC/p^rs nesoLrs OF T*eowonvwAmxC CowsISTFwov rESr 

A ~ 0°a-41315+-*a e 01 c o"-5+0a7F*e -xRf~--Aeevf-+oe x-AXIS- I5-- *"f276,  
sTxwcxpn npvzx7ICw ~ 0.10873p-01 xnF^ os|nU THE x-xx/5 IS -0.1856 

------w~~w~7~m/Lor,cm ACTIVITY coeppIcIewTs------- ---'--~~- ~-'-----'--c*nss-ovpn poxwr IS x ~ o.+a - ---- 
nI/NF 1.8990 o21wp ~ 1.7812 xCnpAL,zpo AREA nIppsosmcs IS -0.185* 

-Ts/wp=-'7e.as- TarwF sa.+y-~ --------- ---- - -- *enIwnTnw »-p*cTon IS 9.9+ - ''------' 
CONSISTENCY Iwoex IS 8.60 



SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (SEAN ABSOLUTE DEVIATION) 
MODEL Na. PARAMETER VALUES OBJECTIVE-FUNCTION-  PRESSURE- -COMPOSITION 

1 184.02' 27C.26 C.1819E-11 9.26 0.01107 
2 02.27 438.42 0.61351 03 15.00 0.01906  
' 139.04 317.06 0.6206E-01 7.36 0.01216 
4 -204.25------258.96 0.+392E -01- -9.25  0.01116 - --- 
5 198.54 260.44 0.6207E-02 9.41 0.01097 

496.40 26.64- -0.1061E-02-   20.76 0.00535 
7 302.27 174.00 0.3713E-02 12.71 0.00930 
8 75.63 550.99 0.99121 04 1.65  0.01625  
9 -75.63 559.99 C.99C6E-04 1.65 0.01625 

 44 ---142.02--_-.---320.67  0.44621-01 6.88 0.01244 ------ --- 



ACCTCNEfll 2 PROPANOL(2) 5-'STEM COSA 

SUMMARY VLF DATA AND CALCLLATED PROPERTIES 

NO. P T X1 YI FIOL F201 PHI! PHI2 GI 02 LNIGI/G2) P11 822 812 

1 717.37 55.0 C.9214 0.9629 687.37 214.61 0.9552 C.9994 1.0246 1.5507 -0.4144 -1294.80 -438.13 -654.42 
2 6+34.21 55.0 0:-4569 0.-9240-- 68-7.37- 214.61 0.-9568- 0.9982 1:0241 1.6858 -0.4982 -1294.80 -438./3-  -654.42 
3 644.62 55.0 C.7338 0.8729 687.37 214.61 0.9594 0.9970 1.0677 1.4262 -0.2895 -1294.8C -438.13 -654.42 

---4----637.84 55474 0-4'7216 0.8617- 687.37 214.61 -  -0.9554 0.9967- 1.0611 1.4679- -0.3246' -1294.80 -438.13 -654.42-- 
5 612.20 55.0 0.6084 0.8098 687.37 214.61 0.9624 0.9957 1.1197 1.3538 -0.1899 -1294.80 -438.13 -654.42 
6 563.06 55.0 0.5234 0.7655 607.37 214.61 0.9650 0.9951 1.1537 1.2017 0-61053-12944-80  654.42-- 
7 533.87 55.0 C.4314 0.7284 687.37 214.61 0.9671 C.9947 1.2656 1.1795 0.0705 -1294.80 -438.13 -654.42 
0 -51-7.54-5444 -0:9682 049944-- 1.3121 1.1749-- 0.1105-1294.80 -43A.13 -654.42 - 
9 456.40 55.0 C.2687 0.6024 687.37 214.61 0.9726 0.9937 1.4454 1.147C 0.2312 -1294.80 -438.13 -654.42 
10 442.90----554-0--0-4235-3-0.5722 -687437  214.61 0.9737 0.9936 1-.5231 1.1452-0.2852-1294.80 -438.13 -654.42-- 
11 390.23 55.0 0.1591 0.4762 687.37 ?14.61 0.9776 C.9935 1.6586 1.1236 0.3895 -1294.80 -438.13 -654.42 
12 331.59 55.0 0.0971 0.3625 687.37 214.61 0.9818 0.9938 1.7-660 1.-0B-243---0-6-4842  654442-- 
13 299.50 55.0 0.0642 C.2777 687.37 214.61 0.9843 0.9941 1.8531 1.0695 0.5496 -1294.80 -438.13 -654.42 

0-.116& .687.37 214.61 -0498i5-0.9946-- 1.8222 1.0806 0.5225 -1294.80 -438.13 -654.42 

PURE COMPONENT PROPERTIES 
CRITICAL P8OPEPT-I-F-5  

1 T•= 508.70 P = 46.60 V = 213.50 OMEGA = 0.309 OMEGAH = 0.187 DIPOLE = 2.88 ETA = 0.0 
2- f - 508.50 -P = 41:00 V =• 218.50- OMEGA. = 0.663 OMEGAH = 0.187 DIPOLE = 1.60 ETA = 0.0' 

VAPOR PRESSURE FCUATION CCEFFICIENTS VAPOR PRESSURE AT NAP 
1-  A = 0.7C2OCE -01 - 4 =-0.11610E 04 - C = 0422400E03 - P = 760.3 AT T =- 56.5- ---- 
2 A = 0.66604E 01 3 = 1.81305E 03 C = 0.13293E 03 P = 769.7 AT T = 82.5 

MOLAR VOLUME EQUATION corrrictrwrs COMPONENT f0 f-CI-10--C-HFCK  
1 A = 0.56865F 02 B = 0.84265F-02 C = C.165C7F-03 In NUMBER = 2 
2-- A-- 0:14178E C3 f3 ---:498076-00---- f -449807E-00-e =-0.92870E-03 - ID NUMBER ='22 

MIXTURE PROPERTIES 
ACTIVITY RATIO reti*Tirm ccurictinTs RESULTS-OF -THERMODYNAMIC CONSISTENCY TEST------ 

A = 0.61299F 00 3 = -.14812F Cl C = 0.31137E 00 AREA ABOVE THE X-AXIS IS 0.1354 
- STANOARP OFVIATION - -0.411711E-01-. AREA BELOW THE X-AXIS IS -0.1592' 

INFINITE OILLTIGN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.46 
CIINE - 1.4459 C2INF = 1.7451 NORMALIZED AREA DIFFERENCE IS -0.0808 
TIINE = 55.00 T2INF = 55.00 CONSISTENCY INDEX IS 8.08 



SUMMARY OF WILSON PARAMETERS QUALITY ('F FIT (MEAN ABSOLUTE DEVIATION) 
MOON_ NE. -PARAMETER VALUES- --0EAfCTIVE-FUNCTION- PRESSURE COMPOSITION 

1 282.33 131.22 C.1819F-1I 24.23 0.00464 
2 1577.75 245.Z•2 C-445011 02 • 20.81 -0-4.04253  
3 312.90 141.76 0.1276E 00 16.42 0.00826 
4 355.84--------i24.74--0.1280E---01 ' 16.07 0.00871 -- ---^.---- - 
s 365.73 184.71 0.1569F-01 6.96 0.01483 

 6-  368.82 51.81--- 0.6991F-03_ 25.89 0.00413 
7 304.67 215.15 C.1513F-01 9.60 0.01241 
a 500.95 117.84 0.1533F 02 3.-6-5 U.-61998- 
9 5C0.93 117.83 0.1533F-02 3.65 0.01997 

 -10  382.61 -100.10 0.7263E-01 17.15 0.00830 



ACCIONE11/ 2 PROPANOLI2/ SYST.78 0090 

SUMA, A,RY VLF DATA AN0 CALCULATEC PRCPERTIFS 

NO. P T X1 Y1 FIOL F20L PHI1 PHI2 GI G2 LNICl/G2I 811 822 812 

1 760.00 56.8 C.9249 0.9614 728.86 235.54 0.9529 0.9994 1.0298 1.6526 -0.4729 -1275.34 -432.89 -645.22 
2 760.00-- 0-i-7691 0.8873-- 776.96-- 260.54- ei-9541 0.9970-  -1.0736 1..4153 -0.2763 -1254.16 -427.28 -635.28-- 
3 760.00 61.2 0.6077 0.8081 839.82 294.37 0.9558 C.9948 1.1469 1.2527 -0.0883 -1228.46 -420.60 -623.31 

-O.-7242-911420 -0.5576--0.-9924- 1.2461 - 1.1558 0.0752 -1.201.58 - -413.76 -610.90-- 
5 760.00 64.6 C.4215 0.6974 933.96 347.32 0.95113 0.9923 1.2865 1.1325 C.1275 -1193.47 -411.72 -607.17 
6 760.00 65.0 0.39S7 0.686C S45.79 354.16 0.9506 -0.9921 1.3183 1.1104 410.69 60541-8-- 
7 760.00 69.3 0.2486 0.5261 1076.58 432.58 0.9623 0.9896 1.4330 1.0934 0.2705 -1146.73 -400.27 -585.91 
8 760400-- -0.9642--0.9888---1.488841-4-6--4.1927---0.4525---4-152.61----475.81- 1.0591 0.3405 -1124.53 -394.99 -575.93-- 
9 760.00 71.4 C.1468 0.3793 1213.49 518.85 C.9660 C.9881 1.5589 1.0500 0.3952 -1107.72 -391.C6 -568.42 
10  760.00----7.54--4---0:1080 0.301-8--1284468 565.-57--0.96-81-C.987&-----1.5959 1.0359 0.4322---1089.13 ---386.79-----560.17--- 
11 760.00 79.8 0.0359 0.1135 1450.74 678.83 0.9731 0.9871 1.6072 1.0133 0.4613 -1049.56 -377.92 -542.76 

--PURF-COrECNENT PROPERTIES 
CRITICAL PROPERTIES 

T .-4-6.60 V 213.5C OMFGA-=-0.509 OMEGAH = 0.187 DIPOLE = 2.88 -ETA *- -040  
2 T = 508.50 P = 47.00 V = 218.50 OMFGA = 0.663 OMEGAH = 0.187 DIPCLF = 1.60 FTA = 0.0 

VAPOR PRESSURE ECLATICK CCEEFICI-ENTS VAPOR-PR-E-S-S-UE-414-44-8-P  
1 A = 0.70200F 01 1 = 0.11610F 04 C = 0.22400F 03 P = 760.3 AT T = 56.5 
2 *-=-0a66604-F- GI *-1-4-81305F-05 P = 769.'7 AT-T-* 82:5 - 

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID FCHO CHECK 
1 ---A-=-0-.T5686-5F-02-----11-=-G-‘842-65E-0--2    40-hUMBER-= 1 

A = 0.141787 C3 B = -.49807F 00 C = 0.92870E-03 ID NUMBER = 22 

MIXTURE-P-RDPER- TIF  
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A--0150178F-00 0 1.--i-75657F-50 C = .J-32635E-00-- AREA-ABOVE-THE X-AXIS-- IS 0.-1435----- 
STAMDARO OFVIATION = 0.15244E-01 AREA BELOk THE X-AXIS IS -0.1288 

INFINITE DILUTION ACTIVITY cocutcHNTs CROS-5-0VE-R-PG-INT-IS 
GlINF = 1.6517 G2INF = 1.7881 NORMALIZED APEA DIFFERENCE IS 0.0540 
TINE = e7.is T2INP =---56.49 FERINGTON J-FACTOR IS 11.69 

CONSISTENCY INDEX IS -6.29 



SUMMARY OF %OLSON PARAMETERS QUALITY (IF FIT (MEAN ABSOLUTE DEVIATICN) 
 MnnEt NO. PARAMETER VALUES OBJECTIVE FUNCTION - PRESSURE - - CCMPOSITION 

1 151.74 243.67 0.0 32.99 0.00445 
480.87 143.64 0.7125. .56 0402067-- 

3 164.89 276.67 0.3320F-CI 23.35 0.00490 
-4 -156.71 293.28 0.2289F-01 21.86 0.00520 
5 51.65 511.62 0.3796F-02 6.58 0.00949 
6  39.78 418.73 0.2243F-03 25.83 - - - 0.00258 
7 5.77 566.02 0.3700E-02 9.45 0.00817 
8 q7,46 47-7-4-49 0341-1-F 03 3.47 0.01227- 
9 97.76 477.49 0.3413E-C3 3.37 0.01227 
10--- -2-15.40- 216.27  0.3067E-01- 24.77 0.00551 



ACCICN741.) PCTHANC+42) 5*-51-141--4-14-A  

SUMPARY VLF RATA Amn CALCLLATEO PROPERTIES 

Nn. P T X1 Y1 F101 F201 PHI1 PH? G1 G2 LN(G1/G2) 811 I322 B12 

1 421.00 50.0 0.0031 0.0086 580.40 402.25 0.9719 0.97C8 1.9527 1.0096 0.6597 -1351.26 -1395.64 -1369.09 
 - -2-- 4?.4.-40- -50.0 0.0073- 0.0203- 580.40 -402.25 -0.9717 0.9706- 1.9704 1.0088 0.6697 -1351.26 -1395.64-- -1369.09- 
3 410.00 SC.0 0.0162 0.045? 540.4C 4C2.25 C.9713 0.5702 2.0045 1.0057 0.6898 -1351.26 -1395.64 -1369.09 
4 43-4-.40--5-9-.49-41022-1- - -0.0603 580.40- -402.25-0.9711- 0.9699 1. S775 1•0047 0.6774 -1351.26 -1395.64 -1369.09-- 
5 442.00 50.0 0.0339 0.0910 580.40 402.25 0.9705 0.9694 1.9806 1.0013 0.6821 -1351.26 -1395.64 -1369.09 
6 465.00 50.0 0.0709 0.1690 580.40 442.25 0.96E9 C.9678 1.8441 0-40997---4.-6-144  
7 471.00 50.0 0.0807 0.1890 580.40 402.25 0.9685 0.9674 1.8375 C.9983 0.6101 -1351.26 -1395.64 -1369.09 
8---A89..00-- 50.0 4.1210 0.2560- 5E0.4C 402.25 4.9673 0.9661 -{.7210----0.9931 - 0.5499 - -1351.26 -1395.64---1369.09- 
9 499.00 50.0 0.1360 0.2660 580.4C 402.25 0.9666 C.9654 1.6224 1.0164 0.4676 -1351.26 -1395.64 -1369.09 
10---510.00 51.0. 0.167a 0,3150 580.40 402.25 0.9654 C.9647 1.5978 - 1.0047 0.4639 -1351.26 -1395.64 --1369.09 
11 524.00 50.0 0.2060 0.3520 580.40 402.25 0.9649 0.9637 1.4856 1.0235 0.3727 -1351.26 -1395.64 -1369.09 
12 544.00 50.0 4.2540 0.4900 540.-40 442.25 Cs-4636--4.9623 1.3647 1.06-73 0.2480-1351-.-26-1395.E4 13694644- 
13 542.00 50.0 0.2600 0.4000 580.40 402.25 0.9637 0.9625 1.3817 1.0503 0.2742 -1351.26 -1395.64 -1369.09 
 14-- 560.04- -50.0 4.3160 0.4550 5P0.40-----402.25----0.9625----0.961?------- 1.3343- 1.0650 0.2254 -1351.26 -1395.64 -1369.09 
15 559.00 50.0 0.3380 0.4790 580.40 402.25 C.9619 C.9606 1.3335 1.0682 0.2218 -1351.26 -1395.64 -1369.09 

 16-- 570.0a- 50.0 4.3570 0.4990 580.40- 402.25 0.961f1----0.-9606-----1.3174 1.0593 0.2181 -1351.26 -1395.64- -1369.09 
17 590.00 50.0 0.3960 0.5330 580.40 402.25 0.9611 0.9599 1.2899 1.0688 0.1880 -1351.26 -1395.64 -1369.09 
18 581.00 50.0 0.4050 0.5380 544.--44---4-02-6-25 C.9611 0.0598 1,2-752 1.0752---0*-1-706---1351.26---1595.64---1369.49- 
19 583.00 50.0 0.4120 0.5430 58C.40 4C2.25 0.96C9 0.9597 1.2693 1.0797 0.1618 -1351.26 -1395.64 -1369.09 
20 595.44 i0.0--0-.45-0---0.5740----580.40 -402.25--4.9603--4.9590- 1.2431 1.0577 - 0.1244 -1351.26 -1395.64- -1369.09 - 
21 602.00 50.0 0.5020 0.5700 580.4C 402.25 0.9597 0.9584 1.1276 1.2369 -0.0925 -1351.26 -1395.64 -1369.09 
22----613.00 se,0--97.-5780 0-.6580 580.4e---402.25- -0.95E9 4.9576- 1.1502 1.1812-- -0.0266 -1351.26 --1395.64-- -1369.09- 
23 621.00 50.0 0.6620 0.7000 580.40 402.25 0.9584 0.9571 1.0817 1.3C98 -C.1913 -1351.26 -1395.64 -1369.09 
24 6-1-5,-;-44---5-0-.-4---G6-74C 0. 7240---5 2.25 0.4540 0.9575 1.0947 1.2110 0w1083  
25 623.00 50.0 0.677C 0.7110 580.4C 402.25 C.9582 0.9570 1.0776 1.3244 -0.2062 -1351.26 -1395.64 -1369.09 
2-6----624.--40---540--1.6914 4-.7180- -580.40-402.-25- 0.9542 0.9569 1.0678 1.3530 -0.2367 -1351.26 -1395.64 -1369.09 
27 623.00 5C.0 0.6960 0.7280 580.40 402.25 0.9582 0.9570 1.0733 1.3244 -0.2103 -1351.26 -1395.64 -1369.09 
24 krz4.o0---5a,e- 4.7214--0.4460- 58(1.4e 4.9569--1.0653-- 1.-3497- --0.2385 - -1351.26 --1395.64-- -1369.09--- 
29 621.00 50.0 0.7360 0.7540 580.40 402.25 0.9584 0.9571 1.0480 1.3751 -0.2717 -1351.26 -1395.64 -1369.09 
30 625.00 50.0 0.7670 0.7020 5110-4-44 402.25 0.9501--4-.4569 1.0444 1-.4892 042845---1351-4-26-"-13954-64---1369.0-9- 
31 . 624.00 50.0 C.7980 0.8160 580.4C 402.25 0.9581 0.9569 1.0508 1.3505 -0.2508 -1351.26 -1355.64 -1369.09 

 52 626.04 -50.0----0.8120- 0.8100 580.4C 402.25 0.9580 4.9568 1.0283-- 1.5029- -0.3795 -1351.26 -1395.64- -1369.09- 
33 625.00 50.0 0.8810 0.8710 580.40 402.25 0.9581 0.9569 1.0175 1.6096 -0.4586 -1351.26 -1395.64 -1369.09 
34 *23.00 50,e 4.9240 0.917e 580.40- A02.25 4.9582 0.9571 1.0183 1.6167 --0.4622 -1351.26 -1395.64- -1369.09-- 
35 619.00 50.0 0.9490 0.9410 580.4C 402.25 0.95E5 C.9573 1.0112 1.7021 -0.5207 -1351.26 -1395.64 -1369.09 



PURE COmPCNENT PRCPFRTIES . 
-£PIT-ICAL-PROPERTIFS- __. _ , _ 

1 T = 508.70 P = 46.60 V = 213.5C OMEGA = 0.309 OMEGAH = 0.187 DIPOLE = 2.88 ETA = 0.0 
2 T = 513.24---T = 78.50 V = 118.00 nmr-0A-----0,557- 0MFGAH-m-0.105  DIPOLE m- 1.66---ETA-=--I.21-- 

VAPOR PRESSURE EQLATION CCEFFICIENTS VAPOR PRESSURE AT NBP 
4 A m 0.70200F 01 8 m 0.116I0E 04--- & m 0.22400F C3 - P = 760.3 AT T = 56.5 -- 
2 A = 0.78786E Cl 8 = 0.14731F 04 C = 0.24000E 03 P = 758.5 AT T = 64.7 . 

MOLAR-VOLUME EQUATION COEFFICIENTS COPPCNENT In ECF0 Cf-ECK -- 
1 A = 0.56865E 02 B = 0.84265E-02 C = 0.165C7F-03 ID NUM8FR = 2 
2 A - 0.64514P C2 R - .197164-40---C--=-0.48-735E-03. IC NUMBER =-23 --- -- ---- - 

MIXTURE PROPERTIES  
ACTUVITY- RATIO- EQUATIGN COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST -- 

A = 0.69441F CC B = -.14579E 01 C = 0.21743E 00 AREA ABOVE THE X-AXIS IS 0.1742 
STANPARP DEVIATION - C-.42094E-01  --AR-F-A BELOW THE X-AXIS IS- ---0.1362-- 

INFINITE OILUTICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.52 
GIINF-= 2.0026 G2INF- = 1.7264 NORMALIZED AREA DIFFERENCE IS 0.1222 
TUNE = 50.00 T2INF = 50.0C CONSISTENCY INDEX IS 12.22 

SUMMARY OF WILSON PAPAAF-TE-R-S- QUA-1-ITV C.F-F-1T-4,46AN-ABSOLUIE-DEVIA4.44N4  
MODEL NO. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITICN 

1 -9.09 457.59 0.0 4.59 0.00902 
2 -224.80 662.70 0.1232E-02 2.57 0.00795 

-4 -21,84 481.55- 0.1062E....00} 3.47- 0.00875  
4 -43.17 4S6.24 C.6176F-CI 3.34 0.00862 
5 -247-.14 653.12 0.-845-2f-02  2.30 0.00795. 
6 -245.53 695.94 0.6957F-02 2.56 0.00787 

- ._7_, 269.92 722.72- 0.6784F 6784E-02 2.74 0.00786 
a -154.50 600.12 0.9952F-03 2.43 0.00811 
q  -154.50- 600.11 4.9954F-04 2.43 0.00811 
10 -22.04 473.CC 0.2687E-01 3.89 0.00881 



ACFTONC11) METrANCL12) SYSTFII 01C8 

SUMPAPY VLF DATA AND CALCLLATFD PPCPEPTIES 

NO. P T xl Y/ F1CL F2CL PH11 PH12 Si 52 LK(01/52) 811 822 812 

1 542.17 55.0 0.0287 0.0647 687.37 495.2C C.9660 C.9651 1.7142 1.0163 0.5228 -1294.80 -1318.35 -1299.54 
2 564464-55-4-0- -0.0570- 4•1295- 687437 495.24 449646--449636- 1.7962 3.0131 0.5727 -1294.80 -131-8.35---1299.54 
3 539.56 55.0 0.0644 0.1407 687.37 405.20 C.9642 0.9633 1.7416 1.0164 0.53E6 •.1254.80 -1318.35 -1299.54 
4 531-.45 554-0-440858 -0.1848- 687.37 -495420--0.96-15--049625 -1.7515-----1.0066 - 0.5539 -1294.80 -1318.35 -1299.54 - 
5 592.15 55.0 0.1046 0.2190 687.37 495.20 0.9628 0.9619 1.7326 1.0020 0.5476 -1294.80 -1318.35 -1299.54 
6 610.13 55.0 0.1357 0.2137 687.37 405.20 0.9616 C.9607 1.6548 1.-40-7-1 0.4966---1294.80--1318.35--1299.54--- 
7 618.98 55.0 0.1452 0.2694 687.37 495.2C C.9610 0.9601 1.6019 1.0245 0.4470 -1294.80 -1318.35 -1299.54 
8---628o16- 55,40 -0.1663 0.3055- -687.37------ 495.20---O.9604---0.9595---1.6086 - 1.0127 0.4628 -1294.80 -1318.35 -1299.54 -- 
9 650.74 55.0 0.2173 0.3633 6E7.37 495.20 0.9590 0.9581 1.5141 1.0228 0.3923 -1294.80 -1318.35 -1299.54 

--10---657.70-- 55.0 0.2390 0.3F63- 687.37- 495.20 0.05E5 0.9577 1.4787 1.0244 0.3671 -1294.80 -1318.35 -1299.54 
11 675.68 55.0 0.2787 0.4184 687.37 495.20 0.9574 0.9565 1.4092 1.0509 0.2934 -1294.80 -1318.35 -1299.54 
/2 649-447-55-44--844579 4.4779- 6-E7.37---49542C -C-4-9-559 C4-9550 ---1.-2947-----1.0947---0.1678 - -.1294.80 -1299.54-- 
13 712.65 55.0 C.4050 0.5135 687.37 495.20 0.9550 0.9542 1.2520 1.1212 0.1104 -1294.80 -1318.35 -1299.54 
14-----722•76----- 55.0--0.4480 0.5512 - 687.37- 495.20 -0.9543- 0.9536 1.2313 1.1299 0.0859 -1294.80 -1318.35 -1299.54  
15 732.37 55.0 C.5052 0.5844 687.37 495.20 0.9537 0.9530 1.1722 1.1820 -0.0083 -1294.80 -1318.35 -1299.54 
-16 738o49 55.4 G.5432 0.6174 687.37 495.20-449533- 0.9526 1.16C9 1.1880 -0.0231 -1294.80 -1318.35 -1299.54 - 
17 748.61' 55.0 C.6332 0.6772 687.37 495.20 0.9526 0.9520 1.1065 1.2646 -0.1335 -1294.80 -1318.35 -1299.54 
18 752.18 55.0 C.653E 0.6849 68437 405.-2-C 0.9524 0.9517 1.0887---1.138- --0.1879 ---1294.80 -131E4,35-- -1299.54- -- 
19 749.65 55.0 0.6605 0.6926 687.37 495.20 0.9526 0.9519 1.0863 1.3028 -0.1817 -1294.80 -1318.35 -1299.54 
-20 752.11 55.4 -0.6945- 0.7124 687.37 495.20 -0.9524 -0.9518 L.0659-- 1.3588 -0.2427 -1294.80 -1318.35 -1299.54 - 
21 753.53 55.0 C.7327 0.7383 687.37 495.20 0.9523 0.9517 1.C4SC 1.415/ -0.2998 -1254.80 -1318.35 -1299.54 
22 153.-85-----55.O-----07525---7€18-----68J.37----495.2C---0-.9523----C.9517---7525- - 1.0543 - 1.3922 -0.2780 -1294.80 -1318.35 -1299.54 - 
23 757.52 55.0 0.7752 0.7729 687.37 495.20 0.9521 0.9515 1.0431 1.4681 -0.3418 -1294.80 -1318.35 -1299.54 
24 757.07 55.0 C-7922 04-7-8-36 687.37 405.20 0.9520 04-9-515 1-4-4447----1-s486-3 -0.3564----1244tEO -1318.35----1299.54--- 
25 749.10 55.0 C.9080 0.8959 687.37 495.20 0.9526 0.9521 1.0214 1.6272 -0.4657 -1294.80 -1318.35 -1299.54 

55,4 0.9088 0.8963 687.37- 495.20 -0.9525 0.9520 1.0225- 1.6377 -0.4710 -1294.80 -1318.35 -1299.54 - 
27 750.47 55.0 0.9197 0.8941 687.3/ 495.20 C.9525 0.9520 1.0CE/ 1.8999 -0.6337 -1294.80 -1318.35 -1299.54 

55,a.  0r9448-0.9336-687.34---495.20 0.9526--0.9522 1.0222 1-.7287-- -0.5254 -1294.80 -1318.35 -1299.54 



• 
PURE COMPONENT PROPERTIES 

-- -CRITIEAt- PROFERT I FS - 
I I = 5C8.70 P = 46.60 V = 213.50 OMEGA = 0.309 OMFGAH = 0.187 DIPOLE = 2.88 ETA = 0.0 
2 T = 513.20 P = 78.5-C V- 113.00 OMEGA = 0.557 CMCCAII = 0.1-05- DIPOLE = 1-wL6 ETA = 1.21 

VAFCP. PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT NBP 
 1 --A-= 0.70200E-01 G--= e.11610E-04 C----=-0.22400E-'03- P =•760.3 AT T = '56.5-- 
2 A = 0.78786r 01 R = 0.14731F 04 C = 0.23000E 03 P = 758.5 AT T = 64.7 

 Met-NR-VOLUME- EQUATION -CCEF-FICIENTS COMPONENT ID ECHO CHECK- --------- • 
I A = 0.56865E 02 8 = 0.84265E-02 C = 0.16507F-03 ID NUMBER = 2 
2 A = 0.64511E 02 4 = .1S716E 00 C - 0.38735E 03 ID-RUM4f4 = 23 

MIXTURE PROPERTIES 
-AF.TI-VI-T-V-PAT40-P0UATIF:N-EEPEE-1-CI-E-NTS -RESULTS OF -THERMODYNAMIC CONSISTENCY TEST-- 

A = 0.63354r 00 3 = -.11900F 01 C = -.76377F-01 AREA ABOVE THE X-AXIS IS 0.1650 
STA-44A-RD  DEVIATION - 0.354641 01 -AREA-BELOW THE-X-AXIS-IS --0,151-5---- 

INFINITE DILUTION ACTIVITY COEFFICIENTS CRCSS-OVER POINT IS X = 0.52 
---G1-1AF------1.11843 -G.2-INF-= 1.88-3G  NORMALIZED AREA DIFFERENCE IS 0.0412 

TIINF = 55.0C T2INF = 55.00 CONSISTENCY INDEX IS 4.12 

SUMMARY OE IALSIN PAPAILET-ERE, GUAL41443P-F-14-144E-AN ABSOLUTE DEVI/U-1CM- 
MODEL NO. PARAMETER VALUES OBJECTIVE FUNCTICN PRESSURE CCMPOSITION 
I -181.80 629.03 0.0 5.91 0.00432 

• 2 -214.48 687.47 0.1126F-02 3.09 0.0C429 
3 -192..53 652.11 0.7670E-01 3.76 0.00429 . _. - 

4 -190.53 648.36 0.2763E-01 4.06 0.00429 
s 1S4-.-5 669.-54------0.2-3-2-1F-02 -2.96- 0.00439 
6 -208.20 675.02 0.1337E-02 . 3.10 0.00428 

-- 220.61 •65 3.80 0.2469F-02- 3.15 0.00428 _ _... _ 
8 -187.53 662.45 0.9161E-03 3.04 0.00447 
g -1-7-7.-75------652.82 049152E-01 3.07 - 0.00453 _ _ 

10 -190.49 648.71 C.1S83F-01 3.99 0.00429 . 



ACCIONCIIA MCTHYL ACFTATE12) SYSTEM 011 

SUMMARY VLF DATA AND CALCULATED PROPFRTIES 

NO. P T X1 Y1 F1OL F2CL PPII PHI2 GI G2 LNIGI/G2I 811 822 B12 

1 595.00 50.0 0.0190 0.0250 580.40 568.21 0.97C2 C.S6C2 1.3C57 0.9969 0.2698 -1351.26 -1346.77 -1170.82 
2 59-6.00 50.-0--01.-040-0--0.0450- 580-.40 568.21 -0.-9697--07,9602---1-4-1177---0.-9995-- 0.1118 -1351.26 - -1346.77-----1170.82--- 
3 599.00 50.0 0.0870 0.1010 580.4C 568.21 0.96E4 0.9601 1.1576 0.9941 0.1522 -1351.26 -1346.77 -1170.82 

----4----607.-00----50.0--0-.1890- -0.2070 - --584.40 568.21 0.9660- 04959'3-- 1.1040- 1.0002 0.0987 -1351.26 -1346.77 -1170.82-- 
5 610.00 50.0 0.2530 0.271C 580.4C 568.21 0.9648 0.9600 1.0836 1.0033 0.0770 -1351.26 -1346.77 -1170.82 
6 612.50 90.0 0.3130 0.33c0 580.40 5G8.-24 0.9637 C.S6C3 1.0e27 1.00l0 0.0785---1-351-6-26---1-346-477 1170.8-2-- 
7 614.50 50.0 0.1710 0.3870 580.40 568.21 0.9629 0.9605 1.0609 1.0099 0.0493 -1351.26 -1346.77 -1170.82 

---8---626.00---50.0 0.4540 0.4680 580.4C- -568.21 0.9611 0.9606 1.0661 1.0285- -0.0359 --1351.26 --1346.77 ---1170.82-- 
9 622.50 50.0 0.4710 0.4840 580.4C 568.21 C.9612 C.9610 1.0568 1.0243 0.0312 -1351.26 -1346.77 -1170.82 

-1-0- -624.00- 50.0 0.5540 0.5610 580.40 568.21- 0.9603- 0.9618 -1.0430 1.0370--0.0057 -1351.26 --1346.77 -1170.82- 
11 620.20 50.0 C.5860 0.5910 58C.40 568.21 0.96C2 0.9624 1.0324 1.0351 -0.CC27 -1351.26 -1346.77 -1170.82 
12 621.70 50.0 9.s2e0 0.6-360 500.4c 560.21 0:9597 --0.46-20 1.0387 1.0281---0.0100 1351.26-1346.77---1-170r8-2-- 
13 624.20 50.0 0.6880 0.6880 580.40 568.21 0.9592 0.9635 1.0291 1.0558 -0.0256 -1351.26 -1346.77 -1170.82 

----14---622.20----50.0 -0.7230- 0.7170 580.40-- 568.21--0.9591r 0.9641 1.0173 1.0758 -0.0560 -1351.26 -1346.77 -1170.82 - 
15 623.00 50.0 0,7480 0.7500 580.40 568.21 0.9588 0.9645 1.0310 1.C480 -0.0163 -1351.26 -1346.77 -1170.82 
16 622.40  50.0 C.776-0- -0.7740 -580.40--568•21----0.9588- 0.9650 1.0205 1.0734 - -0.0505 -1351.26 -1346.77 -1170.82 
17 620.70 50.0 0.8030 0.805C 580.40 568.21 0.95E2 C.9656 '1.0255 1.C415 -0.0155 -1351.26 -1346.77 -1170.82 
10 610.60 50.0 0.0370 0.0300 :CC.40 568.21 0.55E7 C.9663 Fe-02-23 1.C446--0 r0216-1351.26 -1346.77--h70.82- 
19 618.00 50.0 0.8710 0.8650 580.40 568.21 0.9587 0.9669 1.0114 1.0978 -0.0819 -1351.26 -1346.77 -1170.82 
-20 61-6.70 50.0 --13.9460--  0.9360-- 58t.40----568.21 0.9587' 0.9684- 1..0055 1.2425 - -0.2117 --1351.26 -1346.77-  -1170.82 

21 613.70 50.0 0.9590 0.9540 580.40 568.21 0.55E8 C.9689 1.0062 1.1712 -0.1518 -1351.26 -1346.77 -1170.82 
22 61-3.20 5-4,8--0.-983-0--a.9820 580.40 -568.21 0.9589 0.9695-1.0097 - 1.1051 --0.0903 -1351.26 -1346.77 -1170.82 
23 610.00 50.0 0.9910 0.9910 580.4C 568.21 C.9551 C.9699 1.0056 1.0386 -0.0323 -1351.26 -1346.77 -1170.82 

 PURf-COMP0NENT-  PROPERTIES 
CRITICAL PROPERTIES 

1 T _. 508.70 P - - 46.60 V = 213.50 OMEGA = 0.309 °MEGAN = 0.187 DIPOLE = 2.88 ETA = 0.0 
2 T = 506.90 P = 46.30 V = 228.00 OMEGA = 0.326 OMEGAH = 0.215 DIPOLE = 1.72 ETA = 0.62 

VAPCR PRESSURE ECUATTO-R-EREFFIel-FNTS VAPCR PRESSURE- AT- NBP 
1 A = 0.702008 01 8 = 0.11610E 04 .0 = 0.224008 03 P = 760.3 AT 1.  = 56.5 • 
2 A = 0.69894E 01 8 - 0.11110E 04 C- = 0.213518 03 - P = 784.0 AT T = 57.8 --- 

MOLAR VOLUME FOLATION COEFFICIENTS COMPONENT ID ECh0 CHECK 
-- 0.56865F 02 --- 8 - 0.84265E-02 C - 0.165078-03 In NUMBER -: 2 -- 

2 A = 0.13600E 03 A = -.46705E 00 C = 0.92210E-03 ID NUMBER = 24 

Mf*TUR,=. PROPPRTIFS 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A-=-0.18601E on- a-- -4-355398-00 C-=-0.61905E-4.1 AREA-ABOVE-THE X-AXIS IS 0.0521 - 
STANnARn DEVIATION = 0.452338-01 AREA BELOW THE X-AXIS IS -0.0232 

INFINITE 011-HTICN-ACT-1V-ITY COIF-FUCIC-NTS CRO55-OVE4-POINT-15 
G1INF = 1.2044 G2INF = 1.1135 NORMALIZED AREA DIFFERENCE IS 0.3844 

 THNE-= 50.130 - T2INE = 50400 -. CONSISTENCY-  INDEX IS 38.44 



SunM^xv OF w/Lscw pAp^pFrpm5 ou^L/7v OF FIT (MEAN ABSOLUTE oEVI4rImm0 - -*n4)FL---Nn^-'-p^owMpTeR''vALoF-9---nuJecT{ve FUNCTION- - -~ Popsso~s ConPoSIrxow 
1 411.18 -251.49 0.9o95p-12 4.62 0.00587 
a a*l.+z 458.6s 0^283ur oz 146+ o^aOsso  
o 396.56 -237.6* u.nosos-oz *.ar 0.005e6 
4 --ear.+e----zza~pe-----*.++n+p-u~---- ---~---- 4.37---  '- 0.00570  '- --' --- 
v -zoo.na 487.20 0.1226F-0e 1.67 0.00337 
6 2+1^7a-----46 5-46, -a^rsssF-o3----- ---- -'x_ap--'------o.00azl ---'-'-- 
7 -290.06 548.21 0.1106p-02 l.ni 0.00357 
u a»o.+n +s+.ss 0.30+1c os 1°66 -+0.0034*  
p -e39.67 455.31 c.3042p-03 1.66 0.00338 

**+-----**e.*e 229^48- --o"+013* nn -----+.26- --''—u~ un~o~-'----'----- 



AcriTsc(1) Prmyi ETHYL KFTONFI21 sysTrti 012 

SUMMARY VLF CATA AND CALCLLATED PROPERTIES 

NO. P T X1 Y1 FICL F2CL PHI1 PHI2 GI C2 LNIG1/G2/ 811 822 812 

1 760.00 78.5 0.0260 0.0500 1400.5E 705.57 0.9635 C.5661 1.0C27 1.0059 -0.0032 -1061.00 -977.98 -1014.82 
2 740.00 1328-.45---66&.34 0-.9627 0,-T9654 --992.72-.--1030.56--- 
3 760.00 74.2 C.153C C.29C0 1241.26 618.92 0.9616 C.9645 1.1128 0.9895 0.1175 -1100.34 -1C11.77 -105C.85 

----4----760.-00-71-44 0.7450- 0.4370 1 144491.----564-4-87----0.96-03---049635---14-1338-7-0.963-4---0.1629- -1126.72 ------1034.65----1075.1-1--- 
5 760.00 69.0 0.3730 0.5710 1066.81 521.51 0.9551 C.9625 1.043C 0.9565 0.0866 -1149.83 -1054.84 -1096.43 
6  760.00 67.0 C.4530 0.6400 10-04.80 487.39 0.95P1 0.9618 1.0278 0.5783 0.0494 +1644-46---1042-4-09 4-114458 
7 760.00 65.1 0.5100 0.657C S48.40 456.62 0.9572 0.9610 0.9854 1.1158 -0.1243 -1188.42 -1C88.86 -1132.17 
8 750-:00-----64.1---E}.5440----0.7150 919.68- 441.04 0.9567 -P.-9606 1.0362-• 1.0310 - 0.0050 •-1198.53 -1097.83-1141.55-- 
9 750.00 62.1 0.6200 0.7750 864.21 411.13 0.9557 C.9597 1.0476 1.C468 0.0007 -1219.02 -1116.C9 -1160.62 

--10 -760.00---61.-1 0.6760-0.8174 831.43--396.1-9--O-.952-0.9593 -1.0447--- 1.0342-0.0100 - -1170.30-- 
11 760.00 60.3 0.7270 0.8400 816.46 385.6C 0.9547 3.9590 1.0239 1.1039 -0.0752 -1237.77 -1132.91 -1178.12 
12 71,0.00 58.9 0.8170 0.-9030 740-.42 366.61 0.9540 0.958 1.0235 1.0-494-040-2-50 125-2.56 1+4-6-425 1191-.95  
13 760.CO 57.9 C.8910 0.9420 755.92 353.51 0.9535 0.9579 1.0106 1.0920 -0.0775 -1263.25 -1155.92 -1201.96 

--14 764.00----5649 0.9500--0.9720---734.12340-8----C.529---0.9575-----1.0098-----1.1917------0.1656---1274.03 -1165.71-1212.0T-- 

PURE COMPONENT PROPERTIES 
CRITICAL PROPERTIES 

1 T = 508.70 P = 46.60 V = 213.50 OMEGA = 0.309 °MEGAN = 0.187 DIPOLE = 2.88 ETA = 0.0 
2  = 533.20--P-=-39-T50 V = 288.40 cmE-€4,------e.-3-33-- fit+FGAH=-0.215 -   DIPOLE = 2.70 ETA 0.0  

VAPOR PRESSURE FCUATION COEFFICIENTS VAPCR PRFSSURE AT NPP 
1---A-=- 0.70200E--01-- -8--0-11610E-14 C - 0422400E 03 P = 760.3 AT 7-= 56.5  
2 A = 0.69742F 01 B = 0.12096F 04 C = 0.21600E 03 P = 762.4 AT T = 79.6 

POLAR VOLUIE C0UATION CREEFICIENTS COMPON€N1-40 ECHO CHICK 
1 A = 0.56865E 02 B = 0.84265F-C2 C = 0.165C7F-03 ID NUMBER = 2 

• -7- A - 0.71193F 02-- =-0.96599E-02 C - 0.18100E-03 ID NUMBER =-28 

MIXTURE PROPERTIES 
mGnfhAote -cossrsrft.ter TEST 

A = 0.48523E-01 B = 0.14212F 00 C = -.35864F 00 AREA ABOVE THE X-AXIS IS 0.C289 • 
STANDARD DEVIATION - 0.66244E-01 AREA BELOW THE X-AXIS IS -0.0209 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.62 
 ClINF-= 1.0497 1";21AIF =-- 1.1829- NORMALIZED AREA DIFFERENCE IS 0.0006- --- 

TIINF = 79.50 T2TNF = 56.49 1ERINGTON J-FACTOR IS 10.47 
CONSISTENCY-INDEX IS- 10441- • 



SUMMARY OF WILSON PAPAPFTFRS OUALtTY OF FIT (MEAN ABSOLUTE DEVIATION) 
MOOEL NO. PARAMETER VALUES OBJECTIVE-FUNCTION - • - - - PRESSURE - COMPOSITION - 

1 -237.67' 47C.66 C.0 9.22 0.00825 
2 411.51 1027.41 0.24511 02 7--6-33 0.0-1041  
3 -221.18 464.65 0.3918F-01 7.80 0.00792 
-4- 234.39 487.13 --0.3464F-01 7.96 0.00800 
5 -206.11 443.73 0.6522F-02 7.42 0.00779 
6 41.69  166:86------0.3450E-02 10.53 0.00789 -- --- --- 
7 -221.59 468.93 0.5739F-02 7.64 0.00789 
6 4C2.72 9-49.27 0.1682F 02 6.82 0.00948  
9 -402.77 949.45 C.1682E-C2 6.82 0.00998 

-14 -238-.32- 496.49 0.6900E---00 7.60  0.00798.._--.-------- 



ACCTONC(11 MITIYL ISOBUTY1 KETONrI2 SYSTCM 013 

SUMMARY VLE DATA AND CALCILATFO PPCPERTTES 

NO. P T X1 YI FIOL E20L PHI1 PH12 GI G2 LNIG1/G2/ ell 822 B12 

1 760.00 110.1 C.C34C 0.145C 3C52.57 6C8.55 C.9923 0.4504 1.0508 1.0459 0.0046 -808.53 -1574.56 -818.70 
2 --0.1240-- 0.43760.-e0---94:-0- .4320 - 2369.65 436.80 - 0.9799 0.9481 1.0919 1.0649 0.0250 -890.48 -1741.64 -897.13- 
3 760.00 91.6 0.210C 0.5960 1976.50 344.49 0.9733 0.9484 1.0592 1.0652 -0.0056 -949.22 -1E67.96 -956.12 
4 -760.00-84.1 0.3030 0.7220 1624.23 267.57- G9681 0.9489 1.0731 1.0701- 0.0028 -1011.86- -2008.62-1021.56-- 
5 750.00 76.7 0.4230 0.8190 1331.06 205.46 0.9637 0.9493 1.0C24 1.0965 -0.0316 -1077.58 -2162.60 -1092.95 
6 760.00 7C.9 0.5460 G.-8-85C 1127.64 165-.45 0.9604 0.9448---1-‘0462 1.4000-0.0501 --1-131-.69--2294.-2 1153.80-- 
7 760.00 65.8 0.6790 C.9330 S68.30 135.61 0.9577 0.9499 1.0299 1.1059 -0.0712 -1181.60 -2414.41 -1211.56 

-8 76-0.00-- 61.6 1.-793-5 0.9670 891.81 114.71 0.9555-0.9498-- 1.0359-----1.0008 -0.0345 --1223.78- -2528.09-1261.56- 
9 760.00 58.6 C.9100 0.9850 772.22 100.92 0.9538 0.9492 1.0132 1.1856 -0.1571 -1256.19 -2613.27 -1300.72 

PUP(' COMPONENT PRCPIPTICS  
CRITICAL PROPFRTIES 

1  T = 508.70 P- =46.60----V =---2-1-3.50 --OMEGA -----0.309- -OMEGAH = -0.187 DIPOLE = 2.88 --ETA-=--0.0 --- 
2 T = 575.10 P = 36.10 V = 338.50 CMFGA = 0.400 CMFCAH = 0.302 DIPOLE = 1.65 ETA = 0.50 

V Arca P-R-Essu R-E---- R3UAT MN-COE-Fs-164 EN T S VAPOR PRESSURE AT-- NIBP - 
• 1 A = 0.70200F 01 8 = 0.11610E 04 C = 0.22400F 03 P = 760.3 AT 1 = 56.5 

2 A - 0.68296E 01 1 • 0.125671 04 C • 1.202401 03 P • 760.3 AT T • 116.2  
MOLAR VCLUME ECUATION CCEFFICIENTS COMPONENT ID ECHO CHECK 

1 4-=-1.56865E-02 8 --0.842651 02-- -C--= -0-.1650/F-03 In NUMBER = 2  
2 A = 0.12020E 03 8 = -.82574E-01 C = 0.33673E-03 ID NUMBER = 29 

•  

MIXTURI 'RnPrRT1FS 
ACTIVITY RATIO FOLATION CCEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST 

 A-- 0.74631E-02 -8 - 0.89016E-02 C -= -.13802F oa AREA ABOVE THE X-AXIS IS -  0.0014--- 
STANDARD DEVIATICN = 0.52459E-01 AREA BELOW THE X-AXIS IS -C.C355 

INF-P*1-7E-DILUTION ACTUVITY-COEFEICIENTS-  CROSS-OVER POINT IS X = 0.27  -- 
GITNF = 1.0075 G2INF = 1.1294 NORMALIZED AREA DIFFERENCE IS -0.9224 
TAINI • 116.17 T2INI = 56.49 -HERING-T-0N J FACTO4 -4S 27.16  

CONSISTENCY INDEX IS 65.08 

5LIMM1ARY oF 1411 ON PARAHETERS • ,0u4H-Ty- eF-Fif IMEAN ABSOLUTE DEVIATION) -- 
MODEL NO. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 67.63 301.0S C.0 ' 31.11 0h00348  
2 1335.07 -753.92 0.1291F-02 28.97 0.02282 
3 140.92- 14.45-  0.4092E-01- 15.99 0.00853 ___ _____. ____ ___ 

4 145.69 2.09 0.3588E-C1 17.00 0.00823 
5  67.67- 178.92- 0.5242E-02 8.14  0.01089 -- ___ _ -- 
6 560.43 -529.85 C.1898E-03 37.35 0.00284 
7 34.36 355.23 0.48061 02 12.65 0.00922-- 
8 229.32 -48.90 0.1433F-02 7.66 0.01263 

 9 228.43 -47.68 0.1424F-02- 7.66  • - - 0.01263- 
10 20.61 22C.75 0.55681 00 15.68 0.00838 



ACCTONfil) wATrRia) SYSTCM 014 

SUMMARY VIE DATA AND CALCLLATED PROPERTIES 

NO. P T X1 YI FIOL F201 PHI1 PHI2 G1 G2 LN(GI/G2) 811 B22 812 

760.00 87.8 0.0100 0.3350 1795.05 477.48 0.9677 0.9815 13.6874 1.0488 2.5689 -980.42 -553.02 -741.73 
-- 2 - 760.00 83.0 0.0230 0.4620 1582.69 396.42 0.9656 C.9809 9.2883 1.0349 2.1944 -1021..27 -569.64 • -768.05 -- 

3 760.00 76.5 0.0410 0.5850 1324.73 305.16 0.9628 0.9801 7.8550 1.0556 2.0075 •.-1479.13 -593.C1 -805.33 
 4-764.04- 66.2 a,120a- -0.7560 980.75-196.'71- 0.9579 C.9789- 4.6630 -:-1.0480 1.4928 -1177.41 -632.24 -868.75 -- 
5 760.00 61.8 0.2640 0.8020 856.11 161.48 0.9556 0.9783 2.5698 1.2379 0.7305 -1222.12 -649.89 ..897.63 
6 760.00 6114--0:3440---0:4040 E)74.42 156.4C f. i5`3 C.9782 2.3312 1.-2962 0.5870---1229-.-4E1--652.75 •-902.44-- 
7 750.00 60.0 0.4440 0.8320 808.70 148.70 0.9547 C.9782 1.6764 1.5096 0.1048 -1240.92 -657.27 -909.78 
 8-- 760.00- -54.7 0.5064-0.6370 801.00-- -146.65- 0.9545 0.9781 1.4938 1.6715 -0.1124 •-1244.09 -658.51 911.83 
9 760.00 59.5 0.5380 0.8400 755.99 145.30 C.9544 0.9781 1.4189 1.7706 -0.2215 -1246.20 -659.34 -913.20 

-1-0----7&0.0G--8.9 0.6090- 0.8470 780•72---141.41-0.-9541-0.9780---4.2880-- 2.0569 -0.4681 -1252.56 -.661.84 ---.•.917.31-- 
11 760.00 58.5 0.6610 0.8600 770.73 138.70 0.9538 0.9780 1.2202 2.2116 -0.5947 -1256.83 -663.50 -920.07 
12 764.00 57.4 0.7930 C.-900C 743:4-5 11-144 0,9532- 0.-4784 1:1-023  
13 760.00 57.1 8.8500 0.9170 736.51 129.9C 0.9531 0.9781 1.0579 3.1645 -1.0957 .-1271.87 -669.38 -929.80 

 -PURE C0MPONFqT PROPERTIES 
CRITICAL PROPERTIES 

1 1 - 948.73 P 4646-0 V - 213.50 (44ECA ---A:309 °MFG/NH-a-4.184- -04{10LE-a = 
2 T = 647.43 P = ***** V = 55.2C OMEGA = 0.344 OMEGAH = 0.010 DIPOLE = 1.85 ETA = 0.0 

VAP-OR-ORPSSURF-FOLATION-CPEFFI-CIEN-IS- VAPOR PRESSURE AT NBP 
1 A = 0.70200E 01 8 = 0.11610E 04 C = 0.22400E 03 P = 760.3 AT I = 56.5 
2 A a-0.-79668E-01 -43-a 4N16682: aa  P-=-760.0 

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 
1 A + 0.568-65' 02 0 + 0.84265E 02 C = 0.16547E 03 ID NUMBER a 2 
2 A = 0.22887F C2 0 = -.36416E-01 C = 0.68556E-04 ID NUMBER = 34 

MIXTURE PRO-ER-TfE-S--- _ ___---- 
' ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST 

4 + 0.23718E 01 9 - .66116E 01 C - 0.3111-&F 01 AREA-A-B-OVE THE X-AXIS -IS- 0.-4920 - 
STANDARD DEVIATION = 0.11804E 00 AREA BELOW THE X-AXIS IS -0.3899 

-14F+MI-TE 0ILLTUON-ACTIVITY C4EFFICIENTS ------- CROSS-OVER POINT IS X - C.46 
GIINF = 10.7056 G2INF = 3.0932 NORMALIZED AREA DIFFERENCE IS 0.1159 

-- . TITNE-a 104.00 Y7INE =----r6.44 HER INGTON J-FACTGR IS 19.80-- - ----- 
CONSISTENCY INDEX IS -8.21 



SUMMARY OF WILSON PARAMETFRS QUALM OF FIT (DEAN ABSOLUTE DEVIATION) 
MOFIEL -NO• PARAMFTEP VALUFS ----OBJECTIVE FUNCTION - PRFSSURF COMPOSITION 

1 673.05- 1C85.C8 0.3638F-10 100.31 0.02859 
? 781-.43 1445.-5C 0.4572E-09 33-i-95  0.02287 
3 792.58 1723.55 0.2847F 01 58.19 0.01739 
-4 -526.94 1440.16 0.6465E-01 26.45 0.01248 . _ _ 
5 425.21 1567.P6 0.1431E-01 10.69 0.01025 

-6 449.43 1493.62 0.4850E-02 16.97 0.01087 
7 375.23. 1553.54 C.8387F-C2 8.39 0.00959 
8 435-.43 1569.87 0.8826E-02 1-0•44 6 0.01058--- 
9 435.32 1569.87 0.8825F-02 10.86 0.01058 

1E2 696.26 1313.04 C. 1193F-0} 45.01 0.01545 



ACOT1NITRIL1111 WATCR421 SYSTEM 0I5A 

SUMMARY VLE rATA ANO'CALCULATEC PROPERTIES 

NO. P T X1 Y1 FILL F2CL PHI1 PFI2 01 G2 LN1G1/G2) 811 822 812 

1 150.00 36.6 C.9800 0.9950 142.37 45.85 0.9737 1.0004 0.9993 7.3630 -1.9971 -3382.10 -763.04 -1646.52 
2 -150-.7-00-36-..-0--0.79550 -0.9100 138.7-8--- 44.37- 0.9736- 0.9999 1.0023 6.7601- -1.9087 -3398.37 -766.02 -1653.92-- 
3 150.00 34.6 0.9000 0.8600 130.68 41.06 0.9733 0.9992 1.0671 5.1100 -1.5662 -3436.72 -773.02 -1671.38 

---*----15-0-.-00 34.1 C.7720--0.8-350--1-27.88 39.93--L}.9732--0.9989 1.2342-- -2.7152-0.7885 -3450.54 -775.55 -1677.67-- 
5 150.00 36.7 0.1680 0.7320 142.98 46.10 0.9743 0.9978 4.4516 1.0455 1.4487 -3379.39 -762.54 -1645.29 
6 150.00 44.4 0.0520 0-.5070 199.43 70.88 0,9775 0.9961 7.1-6-56 1150961- t48775 -3168.46 723676.-1549054-- 
7 150.00 58.7 0.0030 0.0640 336.18 140.00 0.9839 0.9952 9.3620 1.0009 2.2357 -2839.60 -662.67 -1401.14 

- PURE- CCPP-F.F1F-NT FRCP-FAT I ES _ 
CRITICAL PROPERTIES 

1 T - 547-.-90 P-=--4/8-70- -V--;--..-173-.10-- -OMEGA = 0,321- OMEGAH-=•0•152-- DIPOLE =- 1.94---ETA =--0.0-7----- 
. ? 1 = 647.40 P = ***** V = 55.20 OMEGA = 0.344 OMEGAH = 0.010 DIPOLE = 1.85 ETA = 0.0 

VAPOR PRESSURE FOLATION COEFFICIENTS - - VAPOR PRESSURE AT NAP 
1 A = 0.70735E 01 8 = 0.12792E 04 C = 0.22400E 03 P = 777.0 AT T = 81.8 
2 A = 0.79668E 01 8 • 0.16682E•04 C = 0.22800F 03 P = 760.0 AT T = 100.0 -• 

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 
I -A-=-044C-2-34E-02 0--= -0-c1181-14"-Crl- -0-=-0-.10223F-03  IC NUMBER 4.-3 - --- -- - 
2 A = 0.22887F 02 8 = -.36416E-01 C = 0.68556F-04 ID NUMBER = 34 

FFX-T-UPF-PPOP-FR-T-IfS. __ .._ 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.2105. - = 52F 01 ARE-A-kADVA-THE-K-AXIS 4S- 0.6401 - 
STANDARD DEVIATION = 0.12254E 00 AREA BELOW THE X-AXIS IS -C.4309 

INF44ETF-DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.57 _. 
GlINF = 8.2087 G2INF = 8.0741 NORNALIZEr AREA DIFFERENCE IS 0.1953 

 TlINF-= 60.08 T2INF = 37.20 • HERINGTON J-FACTOR IS 12.69  
CONSISTENCY INDEX IS 6.84 

. SUMMARY OE WILSON PAPAMETFRS QUALITY OF FIT {MEAN ABSOLUTE DEVIATION) - -- - •------ -- 
MOCFL NO. PARAMFTFR VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION 

L 210.85 - 1487.92 0.4820E-10 7.65 0.01640 ___ _ 
2 4E4.46 1658.63 0.6175E-02 3.32 0.C2850 
3 321-.-34-----154}0-.-48- 0.754-8F-00 5.15 0.01262 -- -  
4 324.43 1500.80 0.5927F-01 5.1C 0.01278 
5- •392.26 1663.76 0.1154E-01 2.94 0.02128 . 
6 260.79 1587.86 0.5046F-02 5.30 0.01308 
7 285.76 1824.30 0.1033F-01 3.16 0.02437 -- 
8 383.65 17C7•29 C.25C4F-O? 2.51 0.02506 
9 383.-75 170-7-11-6-0-----011-2-504F-02 -2,51- -0.02508.  
10 321.66 1499.28 0.6967F-02 5.16 0.01261 

**DIAGNOSTIC** 
------- 1 PATA POINTS FROM ORIG.INAL REFERENCE DELETED PRIOR in CALCULATION  

SFF INTRO0UOTIM FOE DETAILS CENCERNING CATA BASE UPDATE 



ACc1CNITAILF111 Wk-T4-14421- SYSTEM 01:0  

SUMMARY VIE CATA AND CALCULATED PROPERTIES 

NO. P T X1 YI FIOL F2CL PHIL PhI? Cl 02 LN(01/02) All B22 812 

1 3)0.00 53.2 0.99)0 0.9530 275.35 107.82 0.95(3 1.0CC7 1.0022 13.0826 -2.5691 -2965.14 -686.07 -1457.69 
2--300.00--52.3-  9.9800 - 0.9140 266.27-  103.21 0.9559-  0.9998-  1-.0037' 12.4934 -2.5215 -2986.24-  -690.00-1467.20-- 
3 3)0.00 51.6 0.9140 0.8350 259.38 99.74 0.9558 0.9981 1.0091 5.7585 -1.7416 -3002.75 -693.07 -1474.66 
-4----3)0.00 51.2 0.8600 0.8080 255.5C 97.80 0.9557 0.9976 1.0535  4.1954 -1.3819 -3012.23 -694.83 -1478.93-- 
5 3)0.00 51.1 0.7030 0.7720 254.54 97.32 0.9559 0.9969 1.2415 2.3348 -0.6316 -3014.61 -695.27 -1480.01 

.4-5-249---4.-4460 257-.-4-3 93.76 4.--9562 04-99-64---1-.T59-73 1.60-11, -0.0074---3007o49 -693.95-L476.79  
7 310.00 51.7 0.3110 0.7320 260.35 1C0.23 0.9564 0.9961 2.5918 1.1594 0.8044 -3000.39 -692.63 -1473.59 
8  -300.00 54.0- 0.1180- 0.6860 283.62 112.07 0.95)8 0.9954 - 5.8850 0.9483 1.8255 -2946.52 -682.61-  -1449.29 -- 
9 300.00 64.7 0.0330 0.4200 413.87 184.04 0.9647 0.9926 9.7824 0.9673 2.3139 -2708.85 -638.19 -1342.39 

 1-0-- 300-.0D-73.5 -0.008& 0.1070 551.72- -26-9.38 -0.-971-8 -0.9917 7.0623 0.9940 1.9608 -2527.74 -604.14-1261.23-- 

PURE COMPONENT PPDPFPTTFS 
CRIT----10-AL-PROPEPTIES- 

1 T = 547.90 P = 47.70 V = 173.1C OMFGA = 0.321 OMEGAH = 0.152 DIPOLE = 3.94 ETA = 0.0 
2- T =-647.40- P ****** V =- -55420- EMEGA-= 0.344 OMFGAH = 0.010 DIPOLE = 1.85 ETA = 0.0 

VAPOR PRFSSUPF EQUATION COEFFICIENTS VAPOR PRESSURE AT NAP 
1 A .. 0,70735E 01 B = 0.12792F 04 C - 0.22400E-03 P-= 7774-0-AT--T-,=--81.8  
2 A = 0.79668E 01 B = 0.16682E 04 C = 0.22800F 03 P = 760.0 AT T = 100.0 

--  MOLAR VOLUME FOUATION COEFFICIENTS COMPONENT in ECHO CHECK 
1 A = 0.40237E 02 R = 0.11816E-01 C = 0.10223F-03 IC hUNBER = 3 
2 A = 0.22887F 02 A = -.36416E-01 ----C - 0.69556F-04 ID hUNBER = 34 

MIXTURE PROPERTIES 
- . -ACTIVITY RATIO EQUATION COEFFICIENTS ' -- RESULTS CF THERMODYNAMIC CONSISTENCY TEST 

A = 0.21562F 01 R = -.31579E 01 C = -.14485E 01 AREA ABOVE THE X-AXIS IS 0.6280 
STANDARD DEVIATION = 0.22468F 00 AREA BELOW THE X-AXIS IS -0.5336 - - 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.55 
CI IMF = 0.6302 C2INF = 11.5903 NORMAti2f0-AREA-DIFFERfNCE-IS 04813  
TIINF = 75.88 T2INF = 54.30 HERINGTON J-FACTOR IS 11.46 

• -CONSISTENCY INCEX IS -3.33 

..,_. 

SUMMARY OF otisnm PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
Nona NO. PARAMETER viqurs OBJECT-FVE FUNCTION iwssuRE COMPOSITICN  

1 177.94 1824.68 0.3638E-11 10.93 0.02408 
2 -41.96 1808.84 0.1575E-C2 14.89 0.03461 
3 188.43 1987.08 0.9815E 01 12.24 0.02134 
4 130.49 1977.10 0.1919F 00   12.28 0.02230 - - ----- - ------- 
5 403.32 1728.36 C.2482E-01 8.19 0.02360 
6 350.-3-8 1950489 0.1265-E-04 11.16 0.02050  
7 435.35 1771.61 0.1454F-01 9.34 0.02273 
8 -439.38---  1643.00 ei9000F-ea 7.00 0.02512 ----- 
9 439.27 1642.76 C.SCCOE-C2 7.00 0.02513 

 10  143.35 1987.23  0.6306F-01 12.23 0.02130 - ---- - _____ - 



ACC1CNITPILC(I) WATCR121 SYSTEM 015C 

SUMMARY VLF DATA ANC CALCULATED PROPERTIES 

NO. P T X1 Y1 EIOL F2OL PHI1 PHI?_ 01 G2 LNIG1/G21 811 B22 B12 

1 760.00 79.2 0.9600 0.8790 657.74 340.67 0.9165 0.9982 0.9678 6.7323 -1.9397 -2416.60 -583.17 -1211.56 
2 760.00 78.-8 -4.9500 0.8510 649.84  435.20 0.9164- 0.9970 0.9581 -6.7321 -1.9497 -2424.25 -584.62- -1214.97--- 
3 760.00 77.9 0.9140 0.P350 6',2.32 323.16 0.9157 C.9964 1.0034 4.4928 -1.4991 -2441.54 -587.89 -1222.70 
4 760-.40-- 47.1- 1,-8800 4.7954 617.0E 312.77 0.9153- 0.947 1.0164 -4.1265 -1.4012 -2457.01 -590.81 -1229.61- 
5 760.00 76.3 0.7950 0.7400 602.06 302.65 0.9152 0.9925 1.0732 3.1590 -1.0796 -2472.57 -593.74 -1236.56 
6 760.00 76.0 0.7260 0.7260 596.52 298.93 0.9151 0.9920 1.1636 2.5204 0-.4.729 2478-.42 594.s-5 -1239~IP  
7 760.00 76.3 0.5970 0.6930 6C2.06 302.65 0.5150 0.9908 1.3393 1.8941 -0.3466 -2472.57 -593.74 -1236.56 

---8----760.00---74.2 --0.3490--0.6450----648.14 327.13 0.91F2 0.9693 2.0171 1.2525 0.4765 -2435.77 -586.79 -1220.12 
4 760.00 78.4 0.2790 0.6270 642.02 329.80 0.9187 0.9807 2.4392 1.1779 0.7279 -2431.92 -586.07 -1218.40 

- 10- 760.00 79.3 0.1800 0.5050 659.72 342.04 0.9202 0.9876 3.2921 1.1208 1.0775 -2414.69 -582.81 -1210.70 - - 
II 760.00 80.0 0.1090 0.5500 692.09 364.74 0.9222 0.9868 5.6149 1.0262 1.6995 -2384.33 -577.08 -1197.15 
12 764.00 84.-2---C,G344--4.4474---484.96----432.0-3---0-.9271 0.985-0- 10.2762- -0.9964 2.3334 --2304.42 -561.96 ---1161.50------ 
13 760.00 40.1 0.0150 0.3200 501.22 520.92 0.9342 0.9836 16.7742 C.9901 2.8298 -2216.22 -545.24 -1122.21 
14 760.0a 91.7---9.006E--0.2790- 941.76------5l53.02--0.9363 0.9834----35.067G 0.9797 3.5778 -2188.06 -539.90 -1109.68 
15 760.00 95.0 0.0020 0.1800 1029.46 624.39 0.9410 C.9830 62.4008 C.5825 4.1512 -2130.91 -529.C5 -1084.26 

PURE COMPONENT aROPEPTIES  
CRITICAL PROPERTIES 

T = 647.90 P 41670 V = 173.10- -OMEGA = 0.321 OMEGAH = 0.152 DIPOLE = 3.94 ETA = 0.0 
2 T = 647.40 P = ***** V = 55.2C CMFGA = 0.344 CMEGAH = 0.010 DIPOLE = 1.85 FTA = 0.0 

----VAFF-4-P-RFSSURF ECUATION CCEFFICIENTS VAPOR PRESSURE AT NBP 
1 A = 0.70735F 01 8 = 0.12792E 04 C = 0.22400E 03 P = 777.0 AT T = 81.8 
2 A - 0.746681 01 8 - 0.16682E 04 C - 0.22840E-03 P - 760.0 AT - 100.0 

MOLAR VOLUME EGUATION CCFFFICIENTS COMPONENT ID ECHO CHECK 
A =-0.40237F 02 B = -0.11616E-01 C =-0.10223F-03 ID NUMBER = 3 

2 A = 0.22887F C2 R = -.36416F-01 C = 0.68556F-04 IC NUMBER = 34 

mixTunr PROPERTIES  
ACTIVITY RATIO FOUATInN COEFFICIENTS RESULTS OF THERMODYNAMIC CCNSISTENCY TEST 

A = 0.31530F 01 B = .90450F 01 C = 0.425076 01 AREA ABOVE THE X-AXIS IS 0.6325 
STANDARD OEVIATION = 0.48639E 0.0 AREA BELOW THE X-AXIS IS -0.5650 

INFINITE DILUTION ACTIVITY COEFFICIENTS CRCSS-OVER POINT IS X = 0.44 
GIME = 23.4060 G2INF = 5.1615 NORMALIZED AREA DIFFERENCE IS 0.0390 
TI-144F-=-400.00- = 81,10_ 14ERINGTON J.-FACTOR IS 10.31 

CONSISTENCY INDEX IS -6.42 



SUMMARY OF WILSON PAPAmFTERS OUAIITY OF FIT (MEAN ABSOLUTE DEVIATION) 
 MOREL Na. PARAMFTER•VAtLES---OBJECTUVE-FUKCTICN- PRESSUPF COMPOSITION 

1 1159.99 1287.26 0.9350E-09 22.95 0.03115 
2 362.02 1454.23 0.3393F 02 41.96 0 -05216  
3 2677.78 655.67 0.7077F C2 8b.17 0.07280 
4 1383.38- 1--369.01 -aeoAeff-cm- 34.89 0.03079 ___ 
5 1354.18 1248.46 0.7751F-01 25.R5 0.03343 
6  1378.60 1367.78 0.4313F-01 34.56 - 0.03079 
7 1212.93 1295.21 0.4459F-CI 24.32 0.03112 

24-.23 0.2516F 01 23.'82 0w03484  
9 1278.97 1224.24 0.2521F-01 23.82 0.03483 
10 1725.-1-7---1496.49-049-241F-0i-  70.63 -- 0.03828 ---- - 



--ACCICNITRILC44/ WATIRI21 SYSTEM 0150 • 

SUMMARY VLF DATA AND CALCULATED PROPERTIES 

NO. P T X1 Y1 F1CL F2UL PHII PHI2 01 G2 LNIG1/021 811 822 812 

1 763.00 90.3 0.0110 0.285C 906.21 524.84 0.9352 C.9832 7.1967 1.0499 1.9249 -2212.69 -544.57 -1120.64 
2- - - 7ti9-i09-------64---2-0-.7054 3- 0.458O--762.52.  4154-53 4.9267 044850- 748186 1.0316  240254- -2322,79---- -565•43--- 
3 760.00 80.9 0.1030 0.549C 692.09 364.74 C.9222 0.9867 5.3871 1.0331 1.6515 -2384.33 -577.C8 -1197.15 
4 -740.08---44.--7--4.1054-4.5544- 687.49----361.84-0.4220- 0.9868  8.3630- . I.C322 1.6478 -2388.11 -577.79 -1198.83-- 
5 760.00 78.0 0.1920 0.5980 634.26 324.48 0.9188 0.9878 3.4224 1.1504 1.0902 -2439.61 -587.52 -1221.84 
6 760.00 77.2 0.4430 0.609C 618.9C 314.05 0.9180 C.98-8-1 1.5'164 1.6775- 0.4813 2455.47----590,44 1-224.74 
7 750.00 76.8 0.6220 0.6720 611.40 308.94 0.9166 0.9901 1.2285 2.1121 -0.5419 -2462.84 -591.91 -1232.21 
8-- 744.04---77-.? 4.6630- 4146840 618.96- 314,05 0.4167- 449905 1.1590 2.2462 - -0.6617 - -2455.07-- -590.44 - -1228.74-- 
9 750.00 77.0 0.6850 0.6910 615.17 311.49 0.9165 0.9907 1.1199 2.3697 -0.7319 -2458.95 -591.17 -1230.47 

14- -7-'s4.0G 76.4 -4.7250-0,6970 611.40-  308.94-0.9162. C.9909--- 1.0927-2.6842 -0.8987 • -2462.84 -591.91 -1232.21-- 
11 760.00 77.0 0.8020 0.7330 615.17 311.49 0.9159 0.9923 1.0321 3.2626 -1.1509 -2458.95 -591.17 -1230.47 
12  740.00 78.1 0.9030 0.8250 636.19 125.8C C.5159 C.9959 0.9977 4.1846----14347 -2437-.69 -587-.-46 -122048-- 
13 760.00 79..4 0.9640 0.9030 661.71 343.43 0.9166 0.9993 0.9842 5.9549 -1.8002 -2412.78 -582.45 -1209.85 

--PURF-CCI-ECNENT PROPERTIES-- 
CRITICAL PROPERTIES 

= 54-7.90 P - 47.70 V - 173.IC OMEGA - 0.321 OMFCAH - 0.1-82 DIPOLE - 3.94 ETA - 0.0 
2 T = 647.40 P = ***** V = 55.20 OMEGA = 0.344 OMEGAH = 0.010 DIPOLE = 1.85 ETA = 0.0 

----V-AEOR-PRESSURF -EQUATION-EFIFFF-ICIENTS  -VAFER PRESSURE AT-NEP 
1 A = 0.70735E 01 8 = 0.12792E 04 C = 0.22400E 03 P = 777.0 AT T = 81.8 
2 A-=-4.-79668E-C1 B =-0.-166-82E 04-- C = 0.22800E-03-  P =--760.0 AT- T-4---100•(1- - 

MOLAR VOLUME FQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 
1 A - 0.402-378 02 8 - 0.11816F 01 C = 0.10221E 03 1-0--#1.048-Efk----  3  
2 A = 0.22887F 02 8 = -.36416F-01 C = 0.68556E-C4 in Kur.TER = 34 

--M-IXTURE-PROP-ERT-TES- 
ACTIVITV RATIO EQUATION CCEFFICTENTS 'RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A - 0.21532-E-01 B -=- .8-1959T 01 C - 4.4-2847E 01 ARE-A-ABOVE-THE-X-AXIS- I5---0.4826  
STANCARC CFVIATICN = 0.105388 00 AREA 8E101. THE X-AXIS IS -0.4991 

INFINITE DILUTION ACTIVITY COEFFICIENTS CRGSS-CVER POINT IS X = 0.47 
GIINF = 8.6121 G2INF = 5.8010 NORMALIZED AREA DIFFERENCE IS -0.0169 

. TIINR = 100.00 T2INE = 81.10 HERINGTON J-FACTOR IS 5.94 
CONSISTENCY INDEX IS -8.26 



SUMMARY OF WILSCN PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
-MODEL NO. PARAMETER VALUES OAJECTIVF FUNCTION PRESSURE COMPOSITION 

1 330.05• 1468.51 0.9622E-09 28.09 0.02476 
2 144--.-75 1267.71 0-.2-6-89-E-02  12-.90  0.01912 
3 417.57 1577.85 0.2061F CI 26.78 0.01750 
4 470.20 1515.114 0.8123E-01 22.9P 0.01672 
5 623.34 14C1.58 0.1891F-01 15.80 0.01627 

--- 6- 521.04 1455.29 C.1067F-01 - - 21.30 0.01558 
7 657.57. 1379.60 0.1560E-01 14.37 0.01659 
a 607.75 1163.71 0.66191 02 13.49 0.01664  
9 638.87 1364.08 0.66C4F-C2 13.5C 0.01659 

10 4-22.82- -1966.15 0.1844F-01 26.11 0.01748 



ACE1CNITRILF.111 HATER12/ SY'S-TEM 015E  

SUMMARY V1F DATA AND CALCULATED PROPERTIES 

NO. P T XI YI FIOL F2OL PHII PHI2 GI G2 LNIGI/G2I 811 B22 812 

1 760.00 81.1 0.0930 0.505C 6S6.22 367.66 0.9233 C.9897 5.4619 1.1113 1.5923 -2380.56 -576.36 -1195.46 
 2 76.0.00- 180•0 0,1420 0.5590 673.75-- 351.83---0.9213-0.9869- 4.0829-- 1.0951 - 1.3160 -2401.36 - -580.30 -1204.75-- 
3 760.00 78.6 0.2540 0.6170 645.92 332.49 0.9190 0.9884 2.6216 1.1592 0.8160 -2428.08 -585.34 -1216.68 

---4--76-0.00 7-7-.-4---0.4020---0.6550 622.76 316.63 0.9174 0.9895 -1.8205 1.3694- 0.2847- -2451.20 -589.71 -1227.01 - 
5 760.00 76.7 0.5070 0.6640 609.53 307.68 0.9166 0.9898 1.4938 1.6653 -0.1087 -2464.78 -592.27 -1233.08 
6 760.00 76.6 0.'7,270 0.6740 6.04-.66 306.41-060-164--0.9501 1-.--4607--1-.6967-0. 1497---2466•72 --------592.64-- -1233495-- 
7 760.00 76.0 0.7180 0.7280 596.52 258.93 0.9150 0.9921 1.1797 2.4312 -0.7231 -2478.42 -594.85 -1239.18 

--- --- &----750.O0----7646- 0.8340 067800 607.66 306.41-0.9150 0.9941 -1.0618 --3.3671 -1.1541 -2466.72 -592.64 -1233.95 - 

PURE CONOCNENT PROPERTIES 
' CRITICAL PROPERTIES  

1 T = 547.90 P = 47.7C V = 173.1C OMEGA = 0.321 OMEGAH = 0.152 DIPCLE = 3.94 ETA = 0.0 
2- T-= 647-.40 --P = 4**** V-- 55.20 OMEGA = 0.344 OMFGAH-=-06010-- DIPOLE = 1.85 -- ETA = -0.0 - 

VAPOR PRESSURE FOLATION COEFFICIENTS VAPOR PRESSURE AT NRP 
I k-= 0.70735E-01----43-= 0.12792E-G4----C---=-0.224-00E 03- -P = 777.0 AT-- T = 81.8 
2 A = 0.79668F 01 8 = 0.16682E 04 C = 0.22800E 03 P = 760.0 AT T = 100.0 

MOLAR V~lLUME-EQUATzON U1EFFICIEATS COMPONENT 4-ECHO-CHECK 
1 A = 0.40237F 02 8 = 0.11816E-01 C = 0.10223E-03 ID NUMBER = 3 
2 -A-a 0.22887F- 02 B a- --. 36416E-01 C a--0.68556E- 04- ID NUMBER i---34 

-- 
MIXTURE PROPERTIES 

ACTIVITY RATIO EQUATI O N . RESULTS OF THE4048RY-NAMIC-0ONSISTENCY-TEST  
A = 0.19786E 01 R = -.47091E 01 C = 0.12152F 01 AREA ABOVE THE X-AXIS IS 0.4521 
STANDAR0 DEVIATION-a 0-44/551F-01  AREA BELOk THE X-AXIS IS -0.4229 - ----- 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.48 
 -GIME ..- -7-.2328 G2INE = 4.55C-7- - -- NORMALIZED AREA DIFFERENCE IS 0.0333 ----- 
TIINE = 100.00 T2INF = 81.10 HERINGTON J-FACTCR IS 10.31 

C-0451--S4EN4C-Y-INDEX-IS 6.98 

SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
• 4.4n41-a---Nn,- PARAMETER VALUES OBJECTIVF FUNGTION PRESSURE COMPOSITION - -------• 

1 277.52 1308.71 0.72761-11 56.05 0.01901 
2 779.54 1124,50 0.53481 02 8.-6L  0.01667 ---- 

3 609.37 1390.80 0.4263F-01 9.08 0.01200 
-4- 470.55 1457.51 0.1398E-C1 10.30 0.00739 
5 554.80 1442.85 0.4088F-02 7.81 0.01080 
-6 337.87 1523.86 0.4831E-03 13.70 0.00453 
7 489.08 1478.80 C.29C9F-02 9.90 0.00858 
8 760.35 1364.54-------0,-+-3-63+-03  7.05 0.01687- 
9 753.89 1165.90 0.8351r-C3 7.12 0.01668 
10 596.35 1380.34 0.3689F-02 11.03 0.01127 

**DIAGNOSTIC** - • 
3 DATA POINTS FRCM OR10INAI RF-FRFNCE OFLETED PRIOR TO CALCULATION 
SFF 144441-04CN  -1414 OF7-41-t&-CCNCERNING-PATA-RASF-LALQA-Tg  . -- 



Ac*'fLc'4 IYnI Lc 11> »crrcw,rn It. p42 sysrc* 016 ----' 

SoMpuov v|p [^rx »wn [^LcuL^TFr puopEnTlFS 

NO n r x1 Y ploL paoL PH  I Pt- 12 oi G2 Lw(Glys2) ail e22 812 

l 760.00 ,o.n 0.0790 0.0980 858.01 721.86 1.00co /.000u 1.0960 1.0206 0.0713 0.0 o.m n.m -'z 750.00 79.2 0.1680 0.20+0 841.73- 714.06 1.0000 1.0000' l.10++ 1.0137 0.0857' o.m -- -o.o--  - m.m- 
s 760.00 79.5 0.3170 o.»soo 823.00 698.21 1.0000 /.coon 1.0171 1.0339 -u.uxa* 0.0 0.0 u.m 

---+-- 760.00-' r*.z o.+oan 0.+310 o1*.07- 6*1.51' 1.0000 1.0000 0.9874 1.0507 -0.0621 0.0 ' a.o----- n.m 
s 760.00 77.7 0.5570 0.586o ucz.nn eec.45 z.00cn 1.0000 o.ep+s 1.0+17 -0.0+6+ 0.0 0.0 0.0 
6 761. 00 77.+ 0.7800 0.7910 79A.24 67e"-8e 1. n 1-4n693---*~09e5- _0  .0- *.* e.*- 
7 753.00 73.3 n.9170 0,9210 694.73 589.03 1.0000 1.0000 1.0968 1.2256 -0.1111 0.0 0.0 0.0 

rIes ---- -- -------- --- 
CmTTlc4L »nn"EnT{pS 

I 7 - o"o p ---i).o y . 0.0 noea-A *"o npsc**-=^+*"a- -et-peL-F-=--e-woo ETA ~ e=e---' 
u r = 547.vo p ~ 47.7c x = 173.Io pwpGx ~ 0.321 cnpsx* = 0.152 oxpcLs = 3.94 ETA = 0.0 

--- -'-----V^*e*-p**ssonF-poLxrIfIwccp~~/~*p*~s-------~---'~~ --~ - I -- --- V4pop pussSune 4T- wep' - ---- 
1 A = o.7851op Cl m ~ 0.17352s c4 C ~ 0.27315p os p = 793.7 AT r = 77.3 

-- -' ---- -~-- ^'~-u.ro7ssr-'oz--$1---o=1are2e-o+- e---n^2240np us - --~-' - -- P ~ 777.0 AT r e1~8 - - 
VnLxn vrLoMc poo^r/nw cnppplClswrS CCrP[wsmT In FC*o CHECK 

I A ~ o"* 01s 01 c ~ 0.0 -I-e wo*upn-~-4*  
z ^ ~ 0.*0237= oz o = 0.118/e*-c1 c ~ 0.10223F-03 IC wu~npe = s 

mtw~*e~-P+m~pepe~s------------------ '-- --- '--'--''---- -- --------- - - - 
ACTIVITY RATIO x^r/o pooATInw cnspFlCIrwTS vssuLT5 OF Y*snwouvKArIc C[xu/s7Fwcv TEST 

A ~ f).12554r o: u ~ .+S72e1" oo C 0.265oyr oo AREA Ancvc n}c x a*-H Is 0.0177 
sr^wn4nc cpv/Arinw ~ 0.27877s-01 AREA 0eLoU THE X-AXIS IS -0.0524 

lwrIwIre-n*~tlT/nw-AcrIvIrv-efIppFfe*ew+s------ ------'- -----------Ceosy-ovew POINT IS x = o.on---'------ 
oI/wp = 1.1338 ozzwF ~ 1.1125 wcxpALrzeo AREA clFFsppxcs IS -0.4957 
pl-fwp-~--oI=Io-'-YaIeF-~ 7-15°9Y x-pAoTcp 15 3.38- ---------- 

cowsIsrpmCY rwoex Is *a.l* 

5u*wA**-~F-wILsnm vxnA*prEps-----'----- ---- '-----'-ou»~~~~-mp~p~p'-ip~~m «asoLorp osvxoTIow) - 
MODEL NO. wo. p^rxwpTsn vALues noxscTzvp powCT/ow pxsSSoxp cowpoSlTIo$ 

I i-43*-- C. o-----' 0.00716 ' -- ---'---'--- --' 
a y»n.au -zsT.lo 0.101/F-01 17.49 0.00605 
z +6+.55 6ss.+3 0.20e-4p-*1 20.e7 n=**e99  
+ -uza.ns 463.82 0.2557r-01 20.00 0.00850 ---- -*------7»o.o'9 -3m.51- ---- -n~p7*»p-nc-------'-----  l^.ne  -- - 0.00472 - 
6 739.21 r»v.z1 -31o.15 o.419op-03 15.31 0.00468 
-~---- 827.76-----355.45--- *°v7~ap-na-----------~  ~~la.7s 0.00513 ----- -------- ' -- 
8 837.34 -357.37 0.9333p-o/ 13.79 0.00515 
9 ez74'j7 3-*7.11n c.9333F-02 1-3~79 n"**s**--'  

10 -2+3.53 348.43 0.7904r 00 le.+r n.on790 



• 
ALIN& ALCOHOL(I) VIATCRI2/ SYSTUR 017  

_ . 
SUMPARY V1E DATA ANC CALCULATFC PROPERTIES 

NO. P T X1 Y1 F1OL FZCL PHIL P1412 CI 02 LINI(G1/62) 811 822 B12 

1 760.00 99.2 0.0025 C.0309 848.87 725.47 0.9942 0.9811 10.9752 1.0000 2.395 7 -350.98 -515.63 -341.22 
--2- 760-.00 '419-44- -0.0049 0.0554 832.92- 712,72 C.9939- 0.9831 10.2284 0.9945 2.3307 -351.91 -517.22 - 
3 760.00 97.5 0.0113 0.0994 797.50 684.32 0.9933 0.9829 8.3066 0.9938 2.1233 -354.04 -520.85 -344.86 
4  760.00-- -96-.1 0.0191 0.1446 755.76 650.73 0.9928 0.9828 7.4613 1.0005 2.0092 -356.72 -525.35 -348.02 - 
5 760.00 95.2 0.0267 0.1780 728.22 626.49 0.9923 C.9827 6.8873 1.0030 1.9267 -358.59 -528.46 -350.21 
6 760.00 -94.-0--0-4-0-397 0.2260- -696.63 -602.88- .99-18-4.98 a--7 -6.1443---0.9978  1.8177 -360.84-----532.18---352.84  
7 760.00 93.1 0.0556 0.2634 670.41 5E1.57 C.9913 C.9826 5.3109 1.0009 1.6688 -362.81 -535.40 -355.13 

760.00 92.5 0.0622 0.2793 655.3C 565.25 C.9911 0.9826 5.1490 1.0075 1.6313 -363.99 -537.31 -356.50 
9 760.00 90.6 0.1058 0.3456 607.79 530.38 0.9904 0.9825 4.0.354 1.0297 1.3659 -367.93 -543.63 -361.03 
10- 760.00 90.0 0.1680 0.3658 592.94- 518.19 C.9902 0.9825 2.7566 1.0978 0.9207 -369.25 -545.71 -362.53 
11 760.00 89.1 0.4216 0.4336 573.78 502.41 0.9866 0.9828 1.3447 1.4549 -0.0787 -371.00 -548.47 -364.53 
12 760.00----89.4---4.-5&1-7--0.4750 571 .94-500.89-0.9893- -0.9830-- 1.1290 1.7456 -0.4357 -371.17 -364.73--- 
13 760.00 90.0 0.6921 0.5747 594.84 519.74 0.98E8 C.9838 1.0464 1.9858 -0.6407 -369.08 -545.44 -362.34 

----14---760.00 40.9----0.7658 0.6338 615.09 536.37 -0.9866 C.9844 1.0084 2.1796 -0.7708 -367.30 -542.63 -360.31 
15 760.00 92.2 0.8340 0.7058 647.59 562.96 0.9884 0.9852 0.9792 2.3557 -0.8778 -364.61 -538.30 -357.21 

 i&----?60.0}----- -3.-2---- C-.--881-3--0.-769Q-----673.4i5----583,72 4.9883 -0-.9859 00.9713 2.4965._..-0.9440 -362.61 -535.07------   -354.90 - 
17 760.00 95.0 0.9402 0.8696 722.03 623.48 0.9892 C.9872 0.9597 ?.6223 -1.0052 -359.02 -529.18 -350.72 
10 760.00 96.6 0.9824 0.9596 768-11-6-7 661.14 0.9883 0:9884- 0.-4521  355.87----523.93 3441.02--- 

PURE COPPCNENT PROPERTIES 
--CRITICAL-PROPERTIES 

1 T = 545.20 P = 56.50 V = 203.10 INF0A = 0.568 OMEGAH = 0.187 DIPOLE = 1.60 ETA = 0.0 
2 T - 647-.40----P-=-*****  omrcA -  0.344 C.44-FGAH D4POLE - 1.85  ETA-'. 0.4  

vApcP PRESSURE ECLATION CCEFFICIENTS VAPOR PRESSURE AT N8P 
 A = 0.91432c 01 B 0.231I2F 04 C = 0.27315F 03 - P = 795.9 AT T - 97•1 -- 

2 A = 0.79668E CI B = 0.16682E 04 C = 0.22800F 03 P = 76040 AT T = /MO 
----HOLA4--W3LUME FQUAT ION COEFFICIENTS COMPONENT in ECHO CHECK - - 

A = 0.92118C 02 9 = -.22067E 00 C = 0.46800E-03 10 NUMBER = 48 
2 A - 0.2-2-88-71 C2 8 ■ .36416E 01 C 0.60556F 04 I NUK8-FR-ar--34- 

MIXTOF PROPERTIES 
 ACTIVITY.RATIC-EQUATION-COEff-ICIENTS -RfSULTS Of THERMODYNAMIC CONSISTENCY -TEST 

A = 0.21531F 01 B = -.68512E 01 C = 0.37928E 01 AREA ABOVE THE X-AXIS IS 0.3941 
STANDARC 0W-1 10N = 0.12563E 00 AREA BELOW-TH-E-XAXT-S IS --0.-402-3- 

INFINITE DILLTICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = C.41 
GIINF B.6112 G2INF-= 2.4726- NORMALIZED AREA DIFFERENCE IS - 
TIINF = 100.00 T2INF = 95.91 HERINGTON J-FACTOR IS 4.53 

CONSISTENCY INCEX IS -3.50 



SUMMARY OF WILSON PARAMFTERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
mnnFL NO. PARAMFTFR VALLFS --- OBJECTIVF FUNCTION PPFSSURF COMPOSITION 

1 571.42 1025.13 0.2638F-10 15.69 0.02097 
2 632-.23 104-1-.7-19 0..531-91 02   1.0.41 0.01542  
3 7C5.57 1056.S9 C.18C2F 01 10.23 0.01186 
A 630.56 1109.98 - 0.5390E-01 11.23 0.00910 
5 607.86 1110.31 0.1154F-01 10.33 0.0C931 

------ - -6 - 547.63 1179.72 0.3586F-02 16.14 0.00684 
7 607.39 1126.03 0.1068F-01 12.03 0.00837 
R 643.6', 1-66-9.53 0.5-2-41-F-02 9.10  0.01189. - 
9 643.69 1069.53 0.5272F-02 5.10 0.01189 

1-0 -6-54.23--1104.23 0.7730E-02 11.66 - - - - 0.00937 - • -- 



BENZENE I 1 ) CYCLE.).+SEXANCI 2 I SYSTEM OICA . . . 

SUMMARY VLE DATA AND CALCULATED PROPERTIES 

NO. P T X1 Y1 Elm_ F201. PHI1 PHI2 GI G2 LN(G1/02) 811 822 B12 

1 194.94 40.0 0.1282 0.1657 180.29 1E1.78 C.9868 C.9849 1.3778 1.0096 0.3109 -1326.70 -1517.20 -1420.40 
2--- 200.-65--400 0:2354 0.2766- 180.24-----181.78 --0.9864---0.9844----1.2887 -1.0269-0.2271 --1326.70----1517.20---1420.40-- 
3 234.75 40.0 0.3685 0.3912 18C.29 181.78 0.9861 0.9841 1.1878 1.0674 0.1069 -1326.70 -1517.20 -1420.40 
4 2-3"641-2- -40-4-0----044432 -0.4450 180.29----181.78 -0.9860- 0.9840 1.1303 . 1.1105 0.0177-1326.70-1517.20 -1420.40-- 
5 2)5.18 40.0 0.6143 0.5'7,09 180.29 181.78 0.9861 0.9841 1.0784 1.1768 -0.0873 -1326.70 -1517.20 -1420.40 
6 201.73 41.1 0.7428 0.6179 1844-29 101.-7-0-0.4863-044843 1-,0359 14281-6----0-4-2128---1326,70---1511.120---44204-40  
7 195.04 41.0 0.8656 0.8205 18C.29 181.78 0.9868 C.9849 1.0110 1.4098 -0.3325 -1326.70 -1517.20 -1420.40 

PURE COMPONENT PROPERTIES ___ - _ , 

CRITICAL PROPERTIES 
1 I --5-62.40 P --44,e0 V - 260.10  --OM-FG4-=-04-2-11.----0-MEG4H-= 0.0 - DIPOLE = 0.0 - ETA-= 0.0 ----- 
• 2 T = 553.20 P = 4C.CC V = 311.2C OMEGA = 0.210 CMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

---------------VARGR-PRESSURE ECLATION- COEFFICIENTS VAPOR PRESSURE AT NM) 
1 A = 0.69056F 01 B = 0.12110E 04 C = 0.22079F 03 P = 760.0 AT I = 80.1 
2- -A- =--- 0.68450E-01 -8-= 9.12035E-G4 -6-= 0.22-286F--03 P = 759.1 AT I = 80.7 

MOLAR VOLUME EQUATION CCFEFICIENTS COMPONENT In ECHO CHECK 
1----4---0.40-863E 02 a - 0.14907E 01 C - 0.15880F 03 -ID-NUMBER = -5  
2 A = 0.92914E C2 B = -.24859E-CI C = 0.26157E-03 IC NUMBER = 9 

---------MIXTURF PROPERTIES 
ACTIVITY RATIO EQUATION COFFEICIENTS RESULTS CF THERMODYNAMIC CCNSISTENCY TEST 

A-=--9.40206-F- 00 8- = ---.71158E-- 00 C-= --.15536F- 00- AREA-ABOVE THE X-AXIS IS 0.1056 
STANnARn DEVIATION = 0.73364F-02 AREA BELOW THE X-AXIS IS -0.1112 

--------- -INFINITE-OILLTICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = C.51 
GlINE = 1.4949 G2INF = 1.5918 NORMALIZED AREA DIFFERENCE IS -0.0255 
-HINE = 39.99 T-2INF = 39.99- CONSISTENCY INDEX IS 2.55 

• . 

• SUMMARY OF WILSON PARAMETERS QUALITY OF FIT INEAN ABSOLUTE DEVIATION) 
 MRAFt-NO. -PARAMFTER VALUES -OBJECTIVE- FUNCTION- -- - - PRESSURE- COMPOSITION _  

1 172.25 119.03 0.9095E-12 1.05 0.00140 
 ----2-----201.-60 105.29 ' 0.5464F-06- 0.08 0.00213 

3 186.82 111.12 0.4632E-03 0.55 0.00131 
4 19-4-44 104,84 0.4431F-03--- -0.53 0.00129 
5 209.94 90.50 0.7745F-04 0.23 0.00162 
6 215.31 71.45 0.343E-04 0.98 0.00129 
7 219.30 79.28 C.7633F-04 0.28 0.00161 
8 194.25 112.51 0.2337E-06 0.03 0.00203 
9 194.25 112.51 0.2342F-06 0.03 0.00203 

10 1--86,3& ---11-1.51 0.1584F-0-2--- 0.56 0.00130  . 



BENZENF(I) CYCLCHEXANE(2) SYSTEM 016B  

-- - 

SUMMARY VLF RATA ANO CALCULATED PROPERTIES . 
- 

NO. P T X1 Y1 F1CL F2CL PHI1 PHI? GI G2 LN(GI/G2) 811 822 812 

1 557.60 70.0 0.1186 0.1486 534.39 525.4C 0.9724 0.9682 1.2908 1.0073 0.2480 -1042.86 -1197.74 -1118.97 
-2 -914.40-----704-0--0.-2409--0.2815- -534.39-••5254•40-049715- 0.9673 --1.2350 - 1.0174 0.1938 -1042.86 -.1197.74- .4118.97-- 
3 596.16 70.0 0.3759 C.1982 534.3S 525.40 0.9710 0.9666 1.1444 1.0542 0.0821 -1042.86 -1197.74 -1118.97 
4 600.27---70.0 0.4945 0.4975- 534•39---525.40-0.9708-0.9664-• 1.0941- - 1.0940 0.0001 -1042.86 -1197.74 -1118.97 • 
5 599.32 . 70.0 0.6180 0.6027 534.39 525.40 C.97C8 0.9665 1.0590 1.1429 -0.0763 -1042.86 -1197.74 -1118.97 
6 593.48 .34.39 525.4C 0.9711 C.9668 1.0332 1.2017 -041-1--51t--1042.86---1197-.74---1118494-- 
7 577.79 70.0 0.6659 0.8311 534.39 525.40 0.9718 0.9677 1.0060 1.3362 -0.2839 -1042.86 -1197.74 -1118.97 

 4111gr  -CAMPONFNT PROPERTIES  
CRITICAL PROPERTIES 

I T  =--56-2.-09----4-=-44-w-60 V -- 260.4-9 nmF-G-A--.--0.-2-11.----ngiR;Aii . 0.0 04POtE--=-- 0-.0 ETA-->a----e-40- 
2 "I = 553.20 P = 40.00 V = 311.20 ' CVEGA = 0.210 OMECAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

-VAROR-PRESSURF ECHATION-CCFFEICIENTS VAPOR PRESSURE AT NEP 
1 A = C.69056F 01 8 . 0.12110E 04 C = 0.22079F 03 P = 760.0 AT T = 80.1 
2• A = 0.68450F Cl- B = C.12035E 04 C =•0.22286F 03- - P = 759.1 AT T = 80.7 --- 

MOLAR VOLUME EQUATICN COEFFICIENTS COMPONENT ID ECHO CHECK 
1 A = Co--7 C 863E- G-2----B-=-G. -1-4907F 01 -E--‘--  --G -1r1 -5880 E-0-3-  ID NUMBER =- -5-------- ------ ---- 
2 A = 0.92914E 02 8 = -.24859E-01 C = 0.26157E-03 ID NUMBER = 9 

-  Mi-XTURE PROPERTIES - 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A - 0-4-3-1-841F CC B - .5384CF 00 C • .1718+E-00---- AREA ABOVE THE-X-AXIS IS 0460841  
STANCARC CFVIATION = 0.12469E-01 AREA BELO% THE X-AXIS IS -C.0932 

INF-IA-NE DILUTION ACTIVITY COEFFICIENTS . CROSS-OVER POINT IS X = 0.51 - --- -------- 
GIINE = 1.3755 G2INE = 1.4821 NORMALIZED AREA DIFFERENCE IS -0.0468 
 TIINF = 69.98 'T2INE = 69.98 CONSISTENCY INDEX IS 4.68 

SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
MODEL NC. PARAMETER VALUES OBJECTIVE FUNCTION - • -PRESSURE COMPOSITION _ .„, .--.-- 

1 120.13 148.28 0.1819F-11 1.18 0.00253 
-2 181.57 82.72 0.4529F-06 0.12 0.00203 
3 137.47 132.62 0.9.111E-03 0.43 0.00232 
4 154-.-&? 111-71.41 --O.-6434E-03 ' 0.39    0.00220 
5 211.46 47.87 C.7119E-04 0.41 0.00202 

 6• '229.35' 24.19 0.6054F-04 1.00 0.00196 . 
7 225.92 32.00 C.6200E-04 0.58 0.00204 
8- 173.72 91.38 0.3421E-C6 . 0.11 0.00208 - - 

9 173.72 91.38 0.3431F-06 0.11 0.00208 
10 136.94 132.S6 0-46-5-017-E'02- 0.46 0.00212 



BEN2CNF(I) CYCLO1ICXANC( 2) SYSTEM 01CC  

SUMMARY VLF DATA AND CALCULATEC PROPERTIES 

NO. P T X1 Y1 FIOL F2OL PHI1 PHI2 GI G2 LN(GI/G2) 811 B22 812 

1 5A.40 7C.0 0.1250 0.167C 534.74 525.73 0.9726 0.9685 1.3656 0.9851 0.3267 -1042.71 -1197.56 -1118.80 
2---579.00 70.0 0.2500---0-.-29-70----5-14.74 525.-73 0.974-8- -0.44676 1.2469---0.9958- 0.2249 --1042.71---1197.56---1118.8(1-- 
3 510.50 70.0 0.3750 0.4120 534.74 525.73 0.9712 0.9670 1.1753 1.0186 0.1431 -1042.71 -1197.56 -1118.80 
4 596.69---e}-.0 0.50a0--o.5110- 534.74 525./3 c.s/c4--o.s66-6 1.1042 1.0694 0.0320 -1042.71 -1197.56 -1118.80-- 
5 596.20 70.0 0.6250 0.6110 534.74 525.73 0.9710 0.9667 1.0555 1.1335 -0.0713 -1042.71 -1197.56 -1118.80 
6 519 . 40 70.0 0 . 750 0 0 . 7160 c34.74 525.73 C . 9713 0 . 9670 1 . 0194 1 . 227-7 0 .+860----1-042--wr7-1---11-93.-56----1-1-1 -8-.-80-- 
7 570.90 70.1 0.8750 0.8340 534.74 525.73 C.9722 0.9681 0.9868 1.3918 -0.3439 -1042.71 -1197.56 -1118.80 

------- PHRF-COPPONENT-PROPERTIFS- 
, CRITICAL PROPERTIES 

1 T = 562.00 P - 43.60 V - 260.10 [PICA '--0,241 cgFCI-A1-1- =-0-.G 041201F-= -0.0- E-TA-=-- 0.-0- 
2 T = 553.20 P = 41.00 V = 311.20 OMEGA = 0.210 OMEGAH = 0.0 DIPUE = 0.0 ETA = 0.0 

----VAPOR-PRFSSUP-F-FOUAT-P3N -C-REFFI-CiNTS VAPOR PRESSURE AT MBP _ 
1 A = 0.69056E 01 9 = 0.12110E 04 C = 0.22079F 03 P = 760.0 AT T = 80.1 
2-- -A =-0.68450E-01 fl-=-0a2035F-04-- -C-=-0-.22286F (13 P = 759.1 AT 7-= - 80.-7----- . 

mOLAR VOLUME EQUATION COEFFICIENTS CONPCNENT IC ECHO CHECK 
1 A • 0.700630 02 13 - 0.14907E 01 C = 0.158801 03 tD 14umBra . 5 
2 A = 0.92914F 02 3 = -.24859E-CI C = 0.26157F-03 IC NUMBER = 9 

-144-1 X-T-URF-P Rfl-P ER T IFS - -. - - - .---- 
ACTIVITY PATIO EQUATION CCEFFICIFNTS RESULTS OF THERMODYNAMIC CENSISTENCY TEST 

A - 0.394-961 oe 0 = .-54337E 00---e-----.3274-8T 00 AREA-A-BOVF-THF X-AXIS IS 04-1153- 
STANCARC DEVIATION = 0.11399E-01 AREA BELOW THE X-AXIS IS -0.1041 

INFINITE OIIUTTON ACTIVITY COEFFICIENTS -- CROSS-OVER POINT IS X = 0.54 
GIINF = 1.4799 G2INF = 1.6143 NORMALIZED AREA DIFFERENCE IS 0.0507 
TUNE = 70.00 T2INE - 70.00 CONSISTENCY INDEX IS 5.07 

SUMMARY OF 41ILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
menFt-mff. PARAMETER VALUES- OBJECTIVE FUNCTION PRESSURE COMPOSITION _ _ ______ ..__. 

1 154.18 172.68 0.9095F-12 13.53 0.00301 
2-- 54.56  -205.33 0.1593F-01 1.82 0.00894 - 
3 112.18 198.55 0.54501-C2 9.49 0.00360 
4 92.96 220.51 0.4404E-02 ---8.88 --- 0.00346-  - 
5 56.56 230.78 0.1085F-02 3.47 0.00657 
6 66.01 258.67 0.6311E-04 14.33 0.00177 _  
7 51.65 242.79 0.1316F-02 4.13 0.00615 
8 75.21 182.29 0.7867F-04 1.63 0.00855 
9 75.22 182.28 0.7866F-04 1.63 0.00855 
10 -107.P4-_------203.96-0.2337F-01- 9.44 • 0.00354 - 



BENZENC(1) CYCLOIEXANC(2) SVSTP, 0100 

SUMMARY VLF CATA ANC CALCULATEr PPCPEPTIF5 

NO. P T X1 Y1 FICA F2CL PHIL PH12 Cl G2 LN(Cl/G2) 811 822 812 

1 760.00 79.8 0.0770 0.0960 725.56 708.28 0.9665 0.9614 1.2580 1.0063 0.2233 -972.39 -11174.81 -1043.86 
760..00- -79-r5--0.0960'0.118C---715.04  702.06 -0.-9664 -0.9613  1..2514' 1.0112 0.2131 -  -974.42 --L120.17 -1046.03 - 

3 760.00 79.3 0.1180 0.1450 713.64 656.92 0.9663 C.9612 1.2604 1.0120 0.2195 -976.12 -1122.09 -1047.84 
4 -460.-00---79..-0 4-.1450 0.1760 709.35 692.02 0.9662 -0.9611 1•2524---.1.0120 -0.2132- -977.48 -1123.64- - 
5 760.00 78.8 0.1760 0.2080 705.07 688.74 0.9662 C.9610 1.2267 1.0152 0.1893 -978.84 -1125.19 -1050.74 
6 760.00 78.7 0.2080 0.2410 701.88 685.00 0.9661 0.0610 1.2181 1.0139 0.-.--1-8.34 979.4.87---.4126.435  105i.84 - 
7 760.00 78.5 0.2450 0.2800 697.64 681.65 0.9660 C.9609 1.1987 1.0176 0.1639 -981.24 -1127.91 -1053.30 
0 76ft. 00-- -78.-3. .0.2804-0.314ft- .692 .36---676.62-  -0:9659- -0.9608 1.1851 1.0241 -0.1460 - -982.96 -1129.85----1055.13-- 
9 760.00 78.1 C.3140 0.3460' 689.22 673.61 0.9659 0.9607 1.1697 1.0292 0.1280 ..-983.99 -1131.03 -1056.23 

-10----760.00 -7749 0.3460- 0.3750 686.08 67G.62---0.9658 0.9607 1.1557 1.0363 0.1091 - -985.03 -1132.20 ---1057.33 --- 
11 760.00 77.8 0.3750 0.4020 683.99 668.62 0.9658 C.9607 1.1466 1.0406 0.0970 -985.72 -1132.99 -1058.07 
12 760.00 77.8 er,4020 0.426-C 68-1-4-91 6.66-4-64- 0.9658 04-4606  0-.-0824  
13 760.00 77.6 0.5070 0.5120 678.80 663.66 0.9657 C.9606 1.0883 1.0845 0.0035 -987.45 -1134.95 -1059.92 
14 760.00. 77.6 0.5120 0.5160.. 678.80 -663.66 0.9657--C.9606 1.0861 1.0866- -0.0005 - -987.45 - -1134.95--  -1059.92- -- 
15 760.00 77.6 0.5160 0.5190:  678.8C 663.66 0.9657 0.9606 1.0839 1.0888 -0.0045 -987.45 -1134.95 -1059.92 

--16--740.00- 77.5 0.5190___0.5220 677.76 662.68 0.9657- 0.9606-_----1 -.0855 /4,0903 -0.0044 -987.79.-1135.34 - -- 
17 760.00 77.5 0.5220 0.5240.  677.76 662.68 0.9657 0.9606 1.0834 1.0926 -0.0084 -987.79 -1135.34 -1060.29 
18 760.00 77.5 C-4-5240-0.-5260  
19 760.00 77.6 0.6280 0.6120 679.83 664.66 0.9657 0.9606 1.04E36 1.1410 -0.0845 -987.10 -1134.56 -1059.55 

760.00 77.7 -0.6450 0.6280 - 680.87- 665.65 0.9657 0.9606 1.0461 1.1447 -0.0901 -986.75 -1134.16 -1059.18 
21 760.00 77.8 0.6630 0.6450 681.91 666.64 0.9657 0.9606 1.0436 1.1490 -0.0962 -986.41 -1133.77 -1058.81 
22 1-6-1.00----7/.41- 0.6850- 0.6610 682.95-- 667.63 0.965i3-.0.9607 -1.0367 1.1652 -0.1168 - -986.06 -1133.38- -1058.44 -- 
23 760.00 77.9 0.7120 0.6850 685.03 669.62 0.9658 0.9607 1.0274 1.1878 -0.1450 -985.37 -1132.59 -1057.70 
24 7;0.00 7840 0.7420 0.7120 687.12 671.61 0.9650 0.9108 1.02i7 14-2027 0-.1681 9844-68---1-131-4. 1  
25 760.00 78.0 0.7750 0.7440 628.17 672.61 0.9658 0.9608 1.0206 1.2302 -0.1868 -984.34 -1131.42 -1056.60 
26 76.0•00---78.3 -0.806ft 0.7750  693.42  677.62-- 0.9659 0.9609 1.0146 1.2449 -0.2046 -982.61 - -1129.47-  -1054.76 -- 
27 760.00 78.5 C.8360 0.8060 658.7C 682.66 0.9660 0.9610 1.0097 1.2604 -0.2218 -980.90 -1127.52 -1052.93 

78r8---0.8650---0.8360----704.01- 687.73 0.9661 0.9611 1.0046 1.2850 -0.2462 -979.19 -1125.58 -1051.11 
29 760.00 79.0 0.8920 0.8650 709.35 692.82 0.9662 0.5612 1.0005 1.3127 -0.2716 -977.48 -1123.64 -1049.29 
30 7:.0.00 75.3 C.9160 0.0920 710.64 .696.92 0.-966r2--8-.0611 0.99-87 1.34-2-3---04-2457 i76-412  



PURE COPPCNENT PRCPERTIFS . 
 CRITIC At PROPERTIES 

I I = 562.00 P = 48.60 V = 260.10 CMFGA = 0.211 CMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
2 T - S53.20 P = 40.00 V = 311.20 OMEGA = 0.214)--(3M-EGAH = 0.0 DIPOLE---=- 01,0----ETA- = 0.0 

VAPOR PRESSURE EQLATION CCEFFICIEKTS VAPOR PRESSURE AT NBP 
1--4-=-G.69056E-CI 8 = 0.4/110E-04 --C-= 0.22079F 03- - P ft 760.0 AT T = 80.1. 
2 A = 0.68450F 01 R = 0.12035F 04 C = 0.22286F 03 P = 759.1 AT I = 80.7 

MEI1:44-WILUME EOLATICK- CCEFFICIIKTS- COMPONENT in ECHO CHECK 
1 A = 0.70863F 02 B = 0.14907E-01 C = 0.15880E-03 ID NUMBER = 5 
2 A - 0.92914E 02 8 = .24859E 01 C = 0.26157E-03 14-4s-U-M8GR = 9 

MIXTURE PROPERTIES 
ACTIVITY RATIO-EQUATION COEFFICIENTS RESULTS GF THERPODYNAMIC CCASISTENCY-TEST -- 

A = 0.26743E 00 B = -.38930E 00 C = -.24724F 00 AREA ABOVE THE X-AXIS IS 0.0748 
STANDARD DEVIATICA - 0.75677F-02 A R-E-A- II E 1C1W-TH-E-X --4 X 1-S I S- - 0,0845  

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.52 
GIINF = 1.3066 G2INF-= 1.4464 NORMALIZED AREA DIFFERENCE IS -0.0604 
TIINF = 90.74 T2INF = 80.10 HERINGTON J-FACTCR IS 1.36 

CONSISTENCY INDEX IS 4.68 

SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
 MODE-1-NC. PARAMETER-VALUES -OBJECTIVE FUNCT1EN . PRESSURE COMPOSITION 

1 45.86 219.56 0.9095E-12 3.53 0.00242 
2  217.22 •26.43 0.9335E-04- 0.98 0.00154- 
3 100.46 154.99 0.4032E-02 2.04 0.00182 
4 110.-44 142„80 0.2924E-02 1.93 0.401274  
5 180.53 65.19 0.2919E-03 0.95 0.00133 
6 16/.06 76.70 0.1863E-03 • 1.40 0.00141 
7 186.59 58.34 0.3282E-03 0.95 0.00131 
8 210.8? 33.10 0.8256F-04 0.97 0.00146 
9 211.02 32.87 0.8254E-04 C.97 0.00147 
10 46.03 1-59-.-94 0.63C-8-F-42 2.1-6 0-.001-86-- 



orNicnrui) CYCLCHEXANFI2/ SYSTEM oleF--- 

SUMMARY VLE CA TA ANC CALCULATE() PROPERTIES 

NO. P T X1 Y1 1101 F2CL PHII PPI2 Si 02 LNIG1/02) 811 822 B12 

I 760.00 79.5 0.1010 0.1310 719.04 1C2.06 0.9664 0.9613 1.3205 1.0018 0.2762 -974.42 -1120.17 -1046.03 
2 760‘00----7-8-.--9 4.1710 0.2110--706-.14--689.76 -0.9662 0.9610 4.2789 1.0038 0.2422 - -978.50 --'..1.124•80- -1050.38 - 
3 760.00 78.4 C.2560 0.293C 655.53 675.63 0.9660 0.9609 1.2041 1.0169 0.1689 -C81.93 -112E.E9 -1054.03 

--4 760-.00---1744-0.3430 • 0.3760 602.95 •667.63 0.9658---C.9606- 1.1742 1.0344 0.1268 - -986.06 -1133.38- -1058.44-• 
5 760.00 77.5 0.4280 0.4450 676.72 661.65 0.9657 C.9605 1.1238 1.0661 0.0527 -988.14 -1135.74 -1060.66 
6 750.00 77.4 0.5250 0.5290 674c66 659-.42 0.-9656--011-9605 1.0924 1.0428 -0.0003---988.84-1136.52-1061.40- 
7 760.00 77.4 0.5710 0.564C 674.66 659.72 0.9656 0.9605 1.0709 1.1200 -0.0449 -988.84 -1136.52 -1061.40 
8 7643.-00--7a.6 0.6650 0.-6450- 678.80--663.66e-0.9657--0.9606 1.0452 1.1610 -0.1051- -987.45 -1134.95-1059.92 
9 760.00 77.9 C.7590 0.7280 685.03 669.62 0.9658 0.9607 1.0243 1.2257 -0.1795 -985.37 -1132.59 -1057.70 
---760•00---78.-2-0.8110 -0.7770 651.32---675.62 0.9659---C.9608 -- 1.0152 - 1.2635 -0.2188 - -983.30 -1130.25 -1055.50 

11 750.00 78.6 0.8630 C.2340 699.76 683.67 0.9660 C.9610 1.0106 1.2892 -0.2435 -980.55 -1127.13 -1052.57 
12 760.00 79.3 0.9450 0.9260 714.72 6C7.54- 0.966-2 0.9613 1.0-435---1-0-4027 0.-3349 -9151.-18- -.•412-1•74- -1047.48- 

PURF COMPONENT PROPERTIES 
-PROILE-ETU-ES  
T = 562.00 P = 48.60 V = 260.10 CMFGA = 0.211 OMFGAH = 0.0 DIPCLE = 0.0 ETA = 0.0 

2 I - 553.20 P 40.00 V . 311.20 CAECA . 0.210 OMFGAH .=•- 0.0 DIPOLE--= 0.0 F-IA 0.0 
VAPOR PRESSURE FOLATION CCEFFICIENTS VAPOR PRESSURE AT NBP 

1  0.-12-140C P *-760.0 AT-T . 
2 A = 0.68450E Cl B = 0.12035E 04 C = 0.22286E 03 P = 759.1 AT T = 8C.7 
V4L4ME-EGUATION COEF*40-IENTS -COMPONENT ECI-G- CHECK 

1 A = 0.708631 02 8 = 0.14907E-01 C = 0.15880E-03 ID NUMBER = 5 
A - 0.92914r. C2 B •24859E Cl C • 0.26157E 03 ID NUM-B-ER S 

- --- - 
MIXTURE PROPERTIES 

ACTIVITY-RATIO EOUATION OCI-EFFICIENTS  RESULTS-OF-THERMODYNAMIC CONSISTENCY TEST 
A = 0.33972E OC B = -.60393E 00 C = -.10398F 00 AREA ABOVE THE X-AXIS IS 0.0901 
STANCARC rrvrATIoN C.903651 02 AREA BELDW-THE X -AX4-S-tS 0.0870  

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.52 
- CLINE - 1.4045 G2INF = 1.4451 -NORMALIZED AREA DIFFERENCE IS--  0.0174 
T1iNr = 80.74 T2INF = 80.10 HERINGTON J-FACTOR IS 1.43 

CONSISTENCY INDEX IS 0.32 - 



SUMMARY OF WILSON PARAMETERS DUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
-----MEIEWL-NE-ii----PARAMETER VALUES ----OBJECTIVE   FUNCTION PRESSURE COMPOSITION 

1 211.35 50.83 0.1819E-11 1.24 0.00128 
2 121.41 152.02 Co-2-544E-04 1.00 0400156-- 
3 182.76 81.47 0.1030E-02 C.99 0.00126 
4 483.39 8C.31 0.6713F-03 - ' 1.00 0.00126 -- - 
5 164.33 100.55 0.9625E-04 C.92 0.00128 

--6 188.18 -74.68 0.5363F-04 • 1.04 0.00125 
. 7 163.69 101.61 0.8230E-04 0.91 0.00127 

8 1-2-6-.27 145-4-46 0.2960E-04 0.-96  -0.00149-- 
9 126.29 145.54 0.2960E-04 0.98 0.00149 

10- 116.74 77.35 C.2835F-02 '1.02 0.00127 



DI-NU-NEM FTUANOLI2) SYSTEM-019A--  . _ _ _ _ _ _ _ _ _ _ _ 

SUMMARY VLE DATA AN0 CALCULATEC PRCPFPTIFS . 

NO. P T XI YI Ftu E201 PHIL PHI? GI G2 1NII01/02/ 811 822 812 

1 89.50 25.0 C.1000 0.3970 94.39 58.30 0.9953 0.9907 3.7449 1.0187 1.3C19 -1527.45 -2161.86 -1094.33 
-2-106.50-25:D - 0.2000 0.5100 94.39 58.10-0.9932 -  0.9900-2.9679 1.0621 1.0276 -1527.45 -2161.86 -1094.33 

3 115.70 25.0 0.3000 0.5940 94.39 56.3C 0.9920 0.9898 2.4063 1.1389 0.7480 -1527.45 -2161.86 -1094.33 
--4----120-.80f 25:4- 0.4000 0.6320 94.39 58.30-0.9914 0.9898 - 2.0035 - 1.2574 0.4658 -1527.45 -2161.86 -1094.33- 

5 123.50 25.0 C.5000 0.6580 94.39 58.30 0.9910 0.9900 1.7053 1.4338 C.1735 -1527.45 -2161.86 -1094.33 
6 14-4-4-4-&---2-544--4.60-44--0.-6720- 94.3S- 58.30 0.9909- C.9901- 1.4617- 1.7316 -0.1694 --1527.45 -2161.86-1094.33-- 
7 124.90 25.0 C.7000 0.6880 94.39 58.30 0.9907 C.9902 1.2877 2.2054 -0.5381 -1527.45 -2161.86 -1094.33 
8-  124.50 25.0 '0.8000 0.7000 94.39 58.30-0.99C7 0.9904 --1.1426 3.1713 -1.0208 -1527.45 -2161.86 -1094.33 
9 121.20 25.0 0.9000 0.7400 94.39 58.3C C.99C7 C.9913 1.0453 5.3556 -1.6338 -1527.45 -2161.86 -1094.33 

PURE COMPC4FAT PREP-FRII-ES  
CRITICAL PROPERTIES yox 

1 T = 562.00 - P- . 48.60 -  V =-260.10 --  OMEGA = 0.211 OMEGAH = 0.0 DIPOLE = 0.0 - ETA -= 0.0 -- 
- h.- 2 T = 516.00 P = 61.00 V = 161.30 OMEGA = 0.637 OMEGAH = 0.152 DIPOLE = 1.69 ETA = 1.10 
4.4' -VAPOR PRESSURE FOLATIgN COEFFICIENTS - - - - - - . - VAPOR PRESSURE AT- NBP- - 1 

i 
 

4 . 1 4 = 0.69056E 01 8 = 0.12110E 04 C = 0.220791 03 P = 760.0 AT T = 80.1 
2 A =. 0.60449F 01 8 - 0.15543C 04 C - 0.2220,E 03   P-= 762-41 AT-1 .., 76.4  

MOLAR VCLUME EQUATION CCEEFICIENTS COMPONENT ID ECHO CHECK 
1 A - O.70-86-3E-82-  8---=".-0-T- t4-9-07E-8-1 C -  - 0.15880f-0-3  ID NUMBER = 5 'i: 
2 A = 0.53701F 02 8 = -.31109F-01 C = 0.16CCOF-03 , ID NUMBER = 11 

”IxTtor PROPERTIES 
ACTIVITY RATIO FOLATICN CCEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A -=0.141.17E 01 ii-- -.14.125E-0-1 e---=- .21-034E 01 AREA ABOVE THE k.-AXIS IS 0.4462 
STANCARC CEVIATION = 0.57608F-01 AREA BELOW THE X-AXIS IS -0.4418 

INEINUTE-DILLTION ACTIVITY COEFFICIENTS _ __ CROSS-OVER POINT IS X = C.55 
CIINF = 4.1031 G2INF . 8.2001 NORMALIZED AREA DIFFERENCE IS 0.0049- 
TIINF - r.,__,ec T2INF - 25.00 CON-51S-TENC-Y-INDEX-IS 4.-49 - 

SUMMARY OF 1dLSON pARANFTFPs QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
mfaFt maii PARAMETER VALUES -OBJECTIVE-FUNE-TION--------- -PRFSSURE---- COMPOSITION 

I 107.69 1228.11 0.76931-08 7.66 0.02216 
2 194.23 15.50.3S 0.02141 05 C.26 0.00266  
3 171.47 1638.01 0.1291F-01 0.25 0.0C326 
4  183.50 -1595.84- 0,1564F-02--- 0.20  0.00288 
5 180.95 1588.74 0.2717F-03 0.15 0.00282 
6  -187.09 1577:37 4:2385E-03 0.18  0.00286   -- 
7 184.86 1571.71 0.2351F-03 C.18 0.00283 
8 174.27 1-606.71 0.1796E 04 0.15 0.40290  
9 174.25 1606.78 0.1796E-04 0.15 0.00290 
10 167.16--  1644.70 0.5653E-03 0420  0.00336 



DENZINC11/ CTFAN19-1A-21 SYSTEM 01513- 

SUMNARY VLF DATA ANn CALCLLATFC PROPERTIES 

NO. P T XI Y1 FInt. F201 PHIL PHI2 GI G2 INIO1/62/ 811 822 812 

1 760.00 75.5 C.0300 0.1420 637.32 653.20 0.9840 0.9582 5.5357 0.9840 1.7274 -1001.84 -121C.39 -741.63 
-- 2 760.00-- - -72i'5-0.0650----0.2440- 575.58-- 574.30 0.9754 0.9573 4.8382 1.0221 1.5547 -1025.43 -1254.45 -758.01 

3 760.00 70.4 0.1140 0.3090 541.68 531.89 0.9765 0.9572 3.7012 1.0644 1.2463 -1C39.67 -1281.07 -767.88 
0.2160--0.3740--512466-- 496.-14- 0.9738 0.9575 2.4911 1.1685 0.7570 -1052.70 -1305.46 -776.89 

5 760.00 68.1 0.3170 0.4100 5C3.54 485.00 0.9724 0.9580 1.8918 1.2939 0.3799 -1056.98 -1313.46 -779.85 
6 760.00 68.0 0.406C 0.4350 501.-04---482.0C 0.-441r Cs-05-85 1.5734 1.4343 --0.0926----1058.16- -1315.65 -780.6-6-- 
7 750.00 69.0 0.5440 0.41200 5C1.C7 462.CC 0.9701 0.9557 1.2939 1.7217 -0.2857 -1058.16 -1315.65 -780.66 

-9- 760.00 -68.4 0.6390 0.5150 508.50-491.05 '0.9691- 0.9609 - 1.1635 1.5937 -0.5386 -1054.65 -1309.09 -778.23 
9 750.00 69.4 0.749C 0.5750 524.46 510.61 0.9678 0.9633 1.0731 2.4223 -0.8142 -1047.30 -1295.35 -773.16 
-760400 7046 0.8280 0.6420 545.17- -536.23 -0.9667 -0.9661 - 1.0414 2.8437 -1.0045 -1038.15 -1278.24 -766.83 

11 7h0.00 72.7 0.8960 0.7400 582.92 583.57 0.9658 C.9706 1.0364 3.1533 -1.1127 -1022.47 -1248.97 -755.96 
12 790.00 74.8 0.9430 0.8370 -622464 634.26 0.96-54- -6-4-9754-- -1.0424-3.3349 -1.1629 -1007.20 -1220.39-745.35-- 
13 750.00 76.1 0.9680 C.9000 649.26 668.58 C.9654 C.9785 1.0472 3.4680 -1.1974 -997.59 -1202.45 -738.67 

-14-  760.00- 77.1 '0.9840 0.9480 669.52 695.14 0.9656 0.9810 1.0525 3.4782 -1.1954 -990.58 -1189.36 -733.78 

PURE CCNPCNFNT PRrPERTIFS 
CRITICAL PROPER-44+-5- 

1 T = 562.00 P = 48.60 V = 260.1C OMEGA = 0.211 OMFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
 2- T = 516.00 P = 63.00 V = 161.-30 CMFGA = 0.637 OMEGAH = 0.152 DIPOLE = 1.69 ETA = • -1.10 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPCR PRESSUPE AT N8P 
1- A-=--0.69056F- 01 9 = 9,12110F 04-- t = 0.22079F C3 - P = 760.0 AT T = 80.1 --- 
2 A = 0.8C449F CI B = 0.15543F 04 C = 0.22265E 03 P = 362.1 AT T = 78.4 

MOLAA-V4}L-44E FOUXTION COFFFICI-ENT-S-- -COMPONENT 10- ELMO CMECK  
1 A = 0.70863F 02 0 = 0.14907E-01 C = 0.15880E-03 ID 'NUMBER = 5 
2 A =-0.53701F-02 5-=- -.311-096-01 C = 0.16000E-03 IC NUMBER = 11 

• 

MIXTURE PROPERTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS RES-ULTS C-F-THE-R--0400YNAMIC-tONSIS-TENCV-T-F-S-T- 

A = 0.18359E 01 B = -.51060r 01 C = 0.20507E 01 AREA ABOVE THE X-AXIS IS C.3718 
-STANDARD DEVIATION-= 0.40953F-01 • AREA BELOW THE X-AXIS IS -0.4053 •---• - 

INFINITE nnuTtrn ACTIVITY COEFFICIENTS CRCSS-CVFR PCINT IS X = 0.44 
•01INF = 6.2707 G2INF = 3.3850 NORMALIZED AREA DIFFERENCE IS -0.0431-- 
T1TNE = 78.33 T2INP = 80.10 HERINGTON J-FACTOR IS 4.54 

-CZN-S-I-S-T-ENCV. S--0.2-3 



. _..-... 

SUMMARY OF WILSON PARAMETERS QUALITY CF FIT (MEAN ABSOLUTE DEVIATIONI 
M0FIEL NE. PARAMETER VALUES -0B-jfCTIVE FUNCTION  PRESSURE- COMPOSITION 

1 729.69 615.C3 0.1328E-08 33.71 0.01263 
2 85-1.57 752..74 0.5)3W 0? /C.66 0.01493  
3 768.33 678.91 0.2090F 00 20.57 0.CC890 

 -4 796.17- -671.45 -0.3164F-01 • 19.27 0.00859 -- 

5 792.74 730.04 0.9091E-02 10.56 0.01174 
-6- 892.98- 631.92 0.2142F-02 20.31. 0.00767 - -- 

7 879.05 67E4.68 C.9197E-02 13.78 0.01003 
8 669.---2-4 836-.51 0.2-7-64-1 -42 8423 ---0.01651  
9 669.51 83E.43 0.27621-02 8.23 0.01651 

-- -- 10. 772.24.....---676.76-0.6158E-02-  20.63 0.00883-- --- ------- 



BENZENE(1) FUROURAL(2) SYSTEM 020 

SUANARY VLF nATA AND CALCULATED PROPERTIES  

NO. P T X1 Y1 FlOL F2OL PHI1 PHI2 GI G2 LNIGI/G2) 811 B22 812 

1 760.00 154.7 0.0299 0.2900 4173.51 615.67 0.9758 0.9766 1.7183 0.8800 0.6692 -621.08 -783.57 -928.32 
------2---760.00- 130-‘{3 0.1271---0.6832--2581.39---269.30--0.9770---0.9651 1.5413 0.9857 0.4470 - -710.89---915.05 -1070.10-- 

3 760.00 121.7 0.1740 0.7789 2155.11 155.02 0.9762 0.9601 1.5362 C.5786 0.4509 -745.64 -971.61 -1125.87 
-4- 750.00- 105,--7 -0-..3274 0.9020 1476.09- 106.87-- -0.9734 0.9497 1.3764 - 0.9812 0.3384 • -820.81 -1104.89 1248.29----- 
5 760.00 100.5 0.4675 0.'5297 1253.11 86.30 0.9722 0.9462 1.1327 1.0969 0.0321 -847.93 -1156.66 -1253.09 
6 760.00 94.1 0.6167 0r9-5-95 1091.32 65.76 C.9-7-0---0,-9'44-5------ir-04-07 1.1349----.44,--0794----883.41--1227.33 1352.20  
7 750.00 90.6 0.7079 0.9690 991.34 56.45 0.9697 0.9390 1.0143 1.3377 -0.2768 -903.88 -1269.61 -•1386.57 
1---760.00- 47-.1 C.7945-----C.4804- 858.34---•-e8.31 0.9687- 0.9363----1.0080-1.4007 --0.3290 - -925.16 -1314.74 -1422.52.- 
9 7:/0.00 84.0 0.8750 0.9891 821.56 41.50 C.5677 C.9339 1.0E87 1.4699 -0.3766 -944.72 -1357.30 -1455.75 
10--760.00 -82,7 0.9248 0.9933- 790.88- 39.55---O.9673-G.5328 0.9551 1.5523-0.4700 ---953.14 -1375.91-1470.11-- 

PURE COMPONENT PROPERTIES 
-CRITICAL -PROPERTIES 

1 T = 562.00 P = 48.60 V = 260.10 OMEGA = 0.211 OMECAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
2 T = 656.00--P = 38.40 -• V = 375.2C-- OMEGA = 0.292. OMFGAH = 0.270 DIPCLE = 2.00 - ETA•= 0.0 - 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPCR PRESSURE AT NOR 
1 A = 0,64056E-04 8-- 0.12-1-10-F-04 C - 0.2-2-4-74-E-a3-    41  -.-760.0 AI-4-=--80.1------- 
2 A = 0.87299P 01 8 = 0.25378F 04 C = 0.27315E 03 P = 785.6 AT T = 161.8 

-MOLAR-VOLUME-ECUATICN CCFFFICIFNTS COMPONENT ID ECHO CHECK 
I A = 0.70863F 02 3 = 0.14907E-01 C = 0.15880E-03 ID NUMBER = 5 

-2 A = 0.63207P 02 B = 0.58328E-01----0 = 0.29602E-04 ID NUMBER = 15 ......._ 

MIXTURE PROPERTIES 
 -ACTIVITY RATIO ECUATION CCEFFICIENTS -RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.6866CE 00 B = -.138C5F Cl C = 0.14387F 00 AREA ABOVE THE X-AXIS IS 0.1772 
 --  -STANCARC•CEVIATICN-= DJ-53570E-01 AREA BELOW THE X-AXIS IS -0.1328 

INFINITE DILUTION ACTIVITY COEFFICIENTS CRCSS-OVER POINT IS X = 0.53 
G1-ENF = 1,-94169 G2I-N.F = 1.73-33 -NORMALIZED AREA DIFFERENCE IS.---0.1430  
T1INF = 160.73 T2INF = 80.10 • HERINGTON J-FACTOR IS 34.24 

CONSISTENCY INDEX IS -19.94 - ----- -- - 

SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
Mg-RE-1-NC. PARAMETER .VALUES----OBJECTIVE-EONCTTON -PRESSUR-E--- COMPOSITICN -- 

1 556.98 38.31 0.0 25.54 0.0C496 
2 -121.01 467.C7 0.1452F-CI - - - 34.35 0.01699  
3 393.41 95.79 C.6901E-01 21.52 0.00756 
4 331.05 134.42 0.5728F-01 . 22.28 0.00828 _ 
5 321.07 165.53 0.18431-C1 22.55 0.00700 
6 331.72  254.21- 0.7237E-01- . --- 34.22- - 0.00437 
7 413.55 116.25 C.1735F-01 23.19 0.00543 
-4-  2R1.55 183.91- 0.1445E-01 20.11 0.00781 . _ _ _ ..... .._..._ 
9 27C.36 1(.34.62 0.1552E-01 22.73 0.00791 

- -10 379.53 101.21 0.7060E-01 21.40 0.00790 



-- __ 

uNarNr41) Hr.PTANC(2) SYST-PM 021A 

SUMMARY VLF DATA AND CALCULATED PROPERTIES 

NO. P T X1 Y1 1101 F2CL Phil PHI2 G1 G2 LNIG1/G2) 811 822 812 

1 454.62 80.0 0.0464 0.C988 729.92 412.00 0.9813 C.964C 1.2588 1.0020 0.2595 -971.04 -1744.29 -1321.53 
2 -476.-25 0-01,---8--aiI)061--0.1729- 729-.9-2---412-.-00 O.-9802- -0.9621 1.2816 1.0033 - 0.2448 - -971.04 - -1744.29-- -1321.53-- 
3 534.'30 80.0 C.2004 0.3473 729.92 412.00 0.9773 0.9579 1.2370 1.0103 0.2025 -971.04 -1744.29 -1321.53 

--4- 569.4'}--8O-:{3-0:2792 - 0:4412---729.92 -412.00 0.-9755-- 0.-9553 1.-1998-1. • 0195 - 0 • 1628 -971.04 - -1744 • 29 --1321.53--- 
5 613.53 80.0 0.3842 0.5464 729.92 412.00 0.9734 0.9520 1.1605 1.0397 0.1099 -971.04 -1744.29 -1321.53 
6 650.16 80.0 C.4857 C.6304 729.92 412.00 0.9717 0.9494 1.1201 1.07-14---0-.0442 971w04---174-472i 132-1453 
7 679.74 80.0 0.5824 0.7009 729.92 412.00 0.9702 0.9474 1.0842 1.1140 -0.0271 -971.04 -1744.29 -1321.53 
8 -7-08.--76-80.4--0.6904--0.7754---729.92-412.00--0-.9684--0.9454--1.0541 -- A.1712 -0.1054 -971.04 -1744.29---1321.53 -- 
9 729.77 00.0 0.7842 0.8384 729.92 412.00 0.9679 C.9440 1.0313 1.2456 -0.1888 -971.04 -1744.29 -1321.53 

--10 748.46---50.0- 0.-8472 0.9149 729.92 -412.00 0.-9670---C.-9430 L.0078 1.4105 -0.3361 - -971.04 ----1744.29 - -1321.53 - 

PURE COMPONENT PROPERTIES 
CRI-TICAt PROPERTIES- - 

1 T = 562.00 P = 48.60 V = 260.10 OMEGA = 0.211 OMEGAH = 0.0 DIPOLE = 0.0 FTA = 0.0 
 -2-  4-. 540:20 -P . 27.00 -V-=--431.90- OMEGA =-0.--349 CMFGAH- .- 0.0 DIPOLE • 0.0 ETA-. 0.0 - 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPCR PRESSURE AT NBP 
I A - 0.690561 01 9 - 0.121101 04 C ..0.22079C 03 -P- ..- 760-. 0 A T-T -a---907-1  
2 A = C.69024F Cl 8 = 0.12681F C4 C = 0.21690F 03 P = 759.4 AT T = 98.4 

MOLAR VOLUME-EatiA T1E,N-COEFFIC-1ENTS--- -- - COMPONENT If) ECHO CHECK 
1 A = 0.70863F 02 8 = 0.14907E-01 C = 0.15880E-03 ID NUMBER = 5 

• 2 Pr-=-C:12880E-03 8 =--.-60277E-01 -0 =-0.41160E-03 ID NUMBER = -16 

MIXTURE PROPS_RTIES - 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERNODYhANIC CCKSISTENCY TEST __ 

A = 0.265341 00 0 = -.20521E 00 C = -.501191 00 AREA ABOVE THE X-AXIS IS 0.0871 ,  
 STANDARD DEVIATION - C.92006F-02 AREA BELOW THE X-AXIS IS -C.C914 

INFINITE DILUTICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.55 
GIIN-F-=---1-.-5-0-39 G2INF - 1.5544 NORMALIZED-AREA DIFFERENCE IS---0.0242--- 
TIINF = 80.00 T2INF = 80.00 CONSISTENCY INDEX IS 2.42 

S-UMMARY ----flF-WILSON PARA4FTFRS QUALITY OF - FIT INEAN ABSOLUTE DEVIATION/ ____  

MOOFI NO. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITtON. 
1 177.77 155.83 0.1819E 11 3.67 0.00156 
2 185.06 178.34 0.3364E-05 C.61 0.00165 
-1 164.48 2C6.13 C.5559F-C3 0.44 0.00144 ' 
4 171.43 193.43 0.4153F-03 C.53 0.00136 
5----- 191.34 159.74 0.5237E-04 0.66 0.00125 ___ _ ___ _ ____ __ 

6 215.19 108.88 0.1612F-04 2.11 0.00067 
7 195.10 -151.41-- 0.4405F -04  0.89 0.00113---- --1 -- 
8 170.47 198.48 0.4099E-05 C.33 0.00152 
-  170.62 AS8.20  -0.4028E-05 0.33 0.00152 - - --- ___. _ ___ 
10 165.15 205.51 0.1934E-02 C.42 0.00145 



0EN-ZEN7Ili HEPTANr(2) SYSTIM 0218  

SUMMARY VIE CATA min CALCULATED PROPERTIES 

NO. P T X1 Y1 F1CL F2CL PHI1 PHI2 G1 G2 LN(C1/G2) 811 822 812 

1 180.00 51.5 0.1000 0.2450 281.85 147.92 0.9858 0.5805 1.5475 0.9996 0.4370 -1202.90 -2199.98 -1653.94 
----2---180.00 484-3 0i2e00 -0.4040-- 249.92 129,-93 0.9892"-f/49798-1.4380 -1.0099-- 0.3534 -1235.15--2263.81----1-700.-4-1 

3 130.00 45.9 0.3000 0.5160 227.92 117.63 0.9E88 C.9793 1.3420 1.0347 0.2601 -1260.38 -2313.82 -1736.81 
4 14-0.00 44:-2- -0.4000- 0.6030 211.30 109.51 0.9885----0.9790 1.2565 . 1.0633 0.1670 1278.82 -2350.42 -1763.43 
5 110.00 42.8 0.5010 0.6720 2C1.82 1C3.16 C.9883 0.9787 1.1836 1.1187 0.0565 -1294.39 -2381.33 -1785.92 
6 130.00 41.7 0.6000 0:4-340 193r16 48.39 0.9e01 0.9785 1.12'-5. 1.1008 0-.60547 1-306-.--86---2-406-.44----1-803.94 
7 130.00 40.9 0.7000 0.7900 187.05 95.03 0.9879 C.9784 1.0721 1.2953 -0.1892 -1316.08 -2424.43 -1817.26 
 8- Pifi‘fao- -40:4 -0.8000 -0.8480--- 183.31 -92-.98 -0.9879- -0.9783 1-.0274 -1.437/-0.3358-1321.90 ---2435.C9----1825.67 - 
9 180.00 35.8 C.900C 0.9140 178.9C 90.57 0.9878 0.9783 1.0084 1.6697 -0.5042 -1328.94 -245C.00 -1835.86 

PU-RE COMPONFN4 -PROPE0T4ES  
CRITICAL PROPERTIES 

1 7 =-562_.00---P =-48.60- -V = 260.10 OMEGA = -0.211 --OLEGAH = 0-.0 DIPOLE = 0-.0 ---ETA-4.---0•0 ---- 
2 T = 540.21 P = 27.00 V = 431.90 OMEGA = 0.349 OMEGAH = 0.0 DIPOLE = C.0 ETA = 0.0 

VAPOR PRE-5SUWE-FOLATION-COEFFICIWTS-  VAPOR PRESSURE AT N8P- 
1 A = 0.69056E Cl 8 = 0.12110F 04 C = 0.22079F 03 P = 760.0 AT T = 80.1 
2 A = 0.69024' 01 8 = 0.12631E 04 C = 0.216C0F 03 P - 759.4 AT T =---478.4  

MOLAR vnLumF EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 
1 A = 0.70863F 02 8 = 0.14907F-01 Cr= 0.15880E-03 " ID !NUMBER .1 5 
2 A = 0.12880F 03 8 = -.60277E-01 C = 0.41160E-03 ID NUMBER = 16 

MIXTURE PROPFRTICS 
ACTIVITY PATIO ECUATIEN COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.49411F OC B = -.57837E 00 C =--.58044F 00 AREA ABOVE THE X-AXIS IS 0.1521 
STANnARr DEVIATION = 0.70511E-02 AREA BELCW THE X-AXIS IS -0.1406 

INFINI-T-E-DILL-T4BN-ACTIVITY-00-EFFICIENTS  CROSS-OVER POINT IS X = 0.55 
• G1TNF = 1.6350 G2INF = 1.9439 NORMALIZED AREA CIFFERFNCE IS 0.0391 

TIINF = 55.98 T2INF - 39.63 HFRING-TON-J-FACTOR IS-----7•84--- 
. CONSISTENCY INDEX IS -3.93 

-SUMMARY OF WILSON PAPAMETEPS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
MODEL NO. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 3626-77-- -52-.-6 0.9095F 12 --0.-25 0.00386 - 
2 339.50 65.66 C.3344E-C4 0.71 0.00415 
3 342.79 81.47 0.3320E-02 - 0.28 0.00340 
4 324.44 105.83 0.1904F-02 0.40 0.00317 
5 328.31 103.69 0.2926E-03 0.41 0.00312 
6 288.56 186.09 0.8748E-04 1.36 0.00184 
7 3-1-6-453 125488 C.-1-466F---03 0.59--- 0.00277  
8 370.22 42.63 0.3759F-C4 0.28 0.00400 

 -4-----370.09 42.65   0.3759E-04 0.28 0.00400 
10 344.17 80.12 C.4353F-CZ 0.28 0.00341 



RENZE:NC(1) 14F0TANE(21 SYSTI.! 021C 

• 

SUMMARY VIE DATA ANTI CALCULATED PROPERTIES 
_••• 

NO. P T xl Y1 F1CL F2QL PHU. PHI2 GI Q2 LN(01/O2) 811 822 812 

1 4)0.00 73.9 0.1000 0.2180 605.3.7 236.44 C.9822 0.9663 1.4123 0.9938 0.3514 -1013.70 -1827.65 -1382.44 
2 400-.00a---70.-5 -042mo-0.3730- 543.42- 300.00 0.9812 -0.9652- 1.- 3447- 1.0057 - 0.2905 -1038.91 -1877.04-1418.50-- 
3 410.00 69.0 0.3000 0.4900 501.07 274.42 C.9805 0.9644 1.2762 1.0193 0.2248 -1058.16 -1914.79 -1446.05 

-,46,41 0.4000- 0.5830 469.07 25640-7 -C.9800-- -C.9838 -1.2158 1.0432 0.1531 -1074.01 -1945.92 -1468.77.- 
5 430.00 64.4 0.5000 0.660C 444.63 241.74 0.9795 0.9633 1.1611 1.0807 0.0718 -1087.00 -1971.45 -1487.39 
6 430.00 63.3 0.6000 0.7270 42E.41 232.26 C.9742 Cr463-0  1•12-86 0.0203---1096-.-10-i989-.33 -1500.44- 
7 410.00 62.1 0.7000 0.7880 411.24 222.25 0.9789 0.9626 1.0699 1.2207 -0.1318 -1106.17 -2C09.15 -1514.89 
8  400404- 61:4-0.9010- -0.8490- 401.4E 216.57 0-.-9767 0.9625---1.0330 -1.3382 --0.2589• --1112.13 ---2020.81---1523.43-- 
9 400.00 60.9 0.9000 0.9160 393.26 211.80 0.9786 0.9625 1.0112 1.5224 -0.4091 -1117.28 -2031.00 -1530.83 

INUIT CONFONEN7 PP0PEPTIFS 
CRITICAL PROPERTIES 

1 T- 562-.00- MEGA -= 0.211 PMEGAH .= 0.0 DIPOLE ETA---'*- 
2 T = 540.20 P = 27.00 V = 431.90 OMEGA = 0.349 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

VAPOR PPESSURE-FOLAT-ICN-CFEFF40IENTS VAPOR- PRESSURE A-T-NBR' 
1 A = 3.69096F Cl 8 = 0.12110E 04 C = 0.22079F 03 P = 760.0 AT T = 80.1 
2----Ar-a-04-69021.E Cl B • 0.12601E 04. C a 0.21630E 03 T • 18.4 

MOLAR VOLUME EQUATION COEFFICIENTS CCMPCNFNT 10 ECHO CHECK 
1 A -=-0.-7-0863-F-02 -B-=-0.14907-F-4Y1-- C-a 07,158-80E-03  ID NUMBER a--5 --------- 
2 A = 0.1288CE C3 9 =-.60277E-C1 C = 0.41160E-03 ID NUMBER = 16 

MIXTURE PROPERTIES 
'ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST 

-A =-0.37921F 00 -8-=--.2-9841F-00- 00  - AREA-ABOVE- THE X-AXIS IS 0.128T- 
STANDARD OEVIATICN = 0.78671E-02 AREA BELOW THE X-AXIS IS -C.1091 

 -INFINITE-OILUTION -ACTIVITY -COEFFICIENTS CROSS-OVER POINT IS X = 0.57 
GlINE = 1.4611 WINE = 1.7338 NORMALIZEC AREA OIFFERFNCF IS 0.0826 
TI INF a 77.43 T2INE a 60.61 HERINGTOIS-A-FAC-TCP-I-S- 7-.81  

CONSISTENCY INDEX IS C.45 

SUM -41ARY--F1F-41-t-S-ON- PAFAM-FTERS OUWITY-OF FIT (MEAN ABSOLUTE DEVIATION) 
morn_ NO. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION 

•  335.00 t4.51 0.9095E 12 1.44 --Ow-00554  
2 217.74 190.22 C.5451F-C4 1.45 0.00446 

-3 263.40------i29-.23---0.4409E-02 0.89- 0.00474 
236.96 17C.45 0.3152E-02 0.90 0.00439 

-5-7 218.24 211.43 0.3807E-03 . 0.97 0.00384 
6 179.68 311.93 0.1595F-03 3.20 0.0O239 
7 • 2-0-6115 23$.99------4.46441 03 -1.44 0.0034&  
8 260.76 136.55 0.4788F-C4 C.74 0.00461 

 260.76- 136.55  0.4789F-04- -0.74- 0.00461 
10 263.84 128.56 0.1070E-C1 0.89 • 0.00474 



OCNUN:11) OCPTANFI2) SYSTEM 021D 

SUMMARY VLF CATA AND CALCULATED PROPERTIES 

NO. P T X1 YI F1OL F2CL PHUT PHU GI G2 LN(G1/G2) 811 B22 B12 

1 760.00 97.4 0.0230 0.0480 1192.24 697.49 0.9737 0.9494 1.2912 1.0O26 0.2530 -864.82 -1537.71 -1170.34 
2 760.-0B---'34:0 0,1160 -0.2170- - 1988.36 -632.58- 0.9722 0.9478 - 1.2658 1.0032 0.2325 • • -883.98 -1574.87 -1197.56-- 
3 760.00 91.7 C.1920 0.3250 1022.00 591.3C 0.9712 0.9467 1.2185 1.0111 0.1866 -897.36 -1600.83 -1216.57 

- 4 760.00-92-.9--0,151-0--  -0.2690 1056.24 -612.58- -0.9717- -0.9473- 1.2415 1.0065 0.2098 -890.34 -1587.21-1206.59 -- 
5 750.00 90.3 0.2440 0.3900 983.10 567.20 0.97C6 0.9461 1.1954 1.0174 0.1612 -905.67 -1616.98 -1228.39 
6 760.00 07.5 0.3420 0.5020 916.39 526.01 0.965-5 0.9450 1.1764 1.0-2-78----0:1351------920.83-----1646•46----1249-6-9-7--- 
7 760.00 86.6 0.4060 0.5610 885.6C 507.06 0.9691 0.9445 1.1453 1.0406 0.0959 -928.27 -1660.92 -1260.55 

-8-760.00 -8A.1----0.3320-0.4870 -92.4.21----530.83-4.9697 0.9451 - 1.1658 1.0336 0.1204 -918.99 -1642.87 -1247.35 
9 760.00 88.0 C.3340 0.4940 921.60 529.22 0.9696 0.9451 1.178P 1.0256 0.1392 -919.60 -1644.C6 -1248.22 

--l0---760.40 -88.4- -0•3230 0.4P30- 929.45  534.06- -0.9697 0.9452 1.1819- -1.0217 - 0.1457 -917.77 -164C.49 -1245.60-7- 
11 750.00 85.7 0.4480 0.5990 863.03 493.20 0.9697 0.9441 1.1368 1.0511 0.0784 -933.91 -1671.90 -1268.59 
12 750.60 84.1 0.5490 0.6790 8241.96-----46-4.27 0.96-8-1 0.4435 1,1007 1,-0846 0.0175 
13 750.00 83,2 C.6100 0.7230 802.58 456.20 0.9677 C.9431 1.0826 1.1099 -0.0249 -949.89 -1703.03 -1291.36 

--14-760.04 42.4 -0.6750- 0.7680 783.92 -444.83-0.9674 0.9428 - 1.0636 -1.1437 -0.0726 -955.10 -1713.20 -1298.79 
15 760.00 82.1 0.6990 0.7820 777.01 440.62 0.9673 0.9427 1.0550 1.1713 -0.1046 -957.C7 -1717.C4 -1301.60 

84.8- 0.7290- -0.4020 770.15- -436.44 -4.9672--0.9426 4.0465 1.1928---0.1308---559•05--1720.89 -1304.41 
17 760.00 81.6 0.7450 0.0130 765.60 433.67 C.9671 0.9426 1.0442 1.2047 -0.1430 -960.37 -1723.46 -1306.30 
18 760.00 81.3 0.7680 0.8270 758.01 424.54 0.9670 0.9425 1.0395 1.-23-6-7-----04-173-7- -962-.35- 1727.34 1309.1-3 - 
19 760.00 80.9 0.8250 0.8640 749.83 424.C8 0.9668 0.9424 1.0229 1.3053 -0.2438 -965.01 -1732.52 -1312.92 

-20-764400- •84.6--4.8810 -0.9010- 743.15 420.02 0.9667 0.9424 1.0077-1.4109-0.3365- -967.02-1736.43- -1315.78 -- 
21 760.00 80.4 0.9030 0.9220 738.72 417.34 0.9666 0.9424 1.012C 1.3725 -0.3046 -968.36 -1739.05 -1317.69 

-2-2 760-404  80,2----0.9400-9490 744,32-41-4.66 0.9666- 0-.9424 1,0066-4.4601 -0.3720 -969.70 -1741.67 --1-319.61 

PURE COMPONENT PRCPERTIES 
-er+1-7-1C-AL-PROPERTIES• 

1 1 = 562.00 P = 48.60 V = 260.10 OMEGA = 0.211 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
2-- T 540.20 Al = 23-.00-  -V + -PNEG & =-0.349- OMEGAH -=-{}.0 DIPOLE = 0.0 ETA = 0.0 

VAPOR PRESSURE FOLATION COEFFICIENTS VAPOR PRESSURE AT NBP 
1 A = 0.69056r Cl R + 0.12110F 04 C = 0.220791 03 P = 760.0 AT T = 80.1  
2 A = 0.69024F 01 P = 0.12681F 04 C = 0.21690F 03 P = 759.4 AT T = 98.4 

 -MOLAR-vatumF EQUATION - CCEFFICIFNT-S- COMPONENT In ECHO CHECK ------------- 
1 = 0.70863F 02 8 = 0.14907E-01 C = 0.15880E-03 IC NUMBER = 5 
2 A = 0.12880E 03 =- -.60277E-01 - C-= 0.41160E-03 ID NUMBER = 16 

• 

MIXTURE PROPERTIES 
 ACTIVITY RATIO EQUATION COEFFICIENTS -RESULTS CF THERMODYNAMIC CONSISTENCY TEST - 

A = 0.23865F 00 8 = -.98894E-01 C = -.57775F 00 AREA ABOVE THE X-AXIS IS 0.0843 
• STANDARD DEVIATICN =-0.15117F-01....................AREA BELOW THE X-AXIS IS -0.0877 - • --- 

INFINITE DILLTICN ACTIVITY COEFFICITNIS CROSS-OVER POINT IS X = 0.56 
01-4NE - 1-a?e7.5---G24-4F -11.5496 -NORMALIZED AREA DIFFERENCE *0-.0197  
TIINF = 98.43 T2INF = 60.10 HERINGTON J-FACTCR IS 7.78 

CONSISTENCY INDEX IS -5.82 



SUMMARY OF WILSON PARAMETERS QUALITY CF FIT (MEAN ABSOLUTE DEVIATION) 
MODEL NC. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 165.65 169.50 0.9095E-12 6.03 0.00184 
2 -1-5-37A34-----2-341T-16------0.52.-28E-.-04---.  1414  0.00163- 
3 177.42 179.86 0.4276F-02 1.83 0.00140 
4 174.00 185.61 0.2509E-.-02 1.82 - 0.0C136 • 
5 145.21 242.C8 C.24501-03 1.13 0.00137 

---------b 155.61 207.82 0.1165E-03 3.01:- 0.00127  
7 140.15 248.81 0.2318F-03 1.33 0.00132 
8 1-44.--36-- 256486 0.-64-74E--041 1.-03 0400/52  
9 139.37 256.85 0.5961F-04 1.03 0.00152 

-“-------10--- - 174.66 184.41-- - 0.5E27E-02 1.83 0.00137 



BEND:N:11) * 14EXA-NT-421 SYSTEM 022 

SUMMARY VLF DATA ANC CALCULATEC PROPERTIES 

NO. P T X1 Y1 FIOL F2CL PHIL PHI2 Gi G2 LNIGI/G2/ B11 B22 812 

1 760.00 68.7 0.0800 0.0780 5.12.66 719.95 0.9623 0.9532 1.3862 1.0034 0.3232 -1052.70 -1311.84 -1185.40 
 2- 760.00 0.0820 -0.0800 -- 513.50----721.04--- 0.9623 0.9532 1.3849 1.0019 - 0.3237 -1052.32 -1311.35 -1184.97 -- 
3 760.00 68.8 0.0850 0.C820 513.5C 721.04 0.9623 0.5532 1.3654 1.0030 0.3114 -1052.32 -1311.35 -1184.97 
4--- 146.E0 68.8 0.0880-0.-085G- 514.33- -722-442 -0.9623-0.9532- 1.3689 1.0015 0.3125 -1051.93 -131c.e7 -1184.53 - 
5 761.00 68.8 0.0910 0..0880 514.33 722.12 0.9623 0.9532 1.3705 1.0015 0.3136 -1051.93 -1310.87 -1184.53 

760.00 68.8 0.0950 0.0910 514.33 72-2--.12 0.5623 C.-45-42----1-.-4575 1.0026---0.3030 -1051.93• -1310.87 -1184.53 
7 760.00 68.8 0.1440 0.1370 515.17 723.21 0.9624 0.9533 1.3462 1.0045 0.2524 -1051.54 -1310.39 -1184.10 
8-- 760.00-  68.9 - 0.1520- -0.1440- 516.01- 724.31 0.9624 0.9533 1.3383 1.0047 0.2868 -1051.16 -1309.90 -1183.66 
9 760.00 68.9 0.1600 0.1520 516.85 725.40 0.5624 0.9533 1.3359 1.0033 0.2893 -1050.77 -1309.42 -1183.23 

 10---a60.00---68.9 -0.1700 0.1600 516.85- 725.40 0.9624 0.9533 1.3275 1.0058 0.2775 -1050.77 -1309.42 -1183.23-- 
11 760.00 69.0. 0.1830 0.1700 517.69 726.50 0.9624 0.9533 1.3081 1.0081 0.2605 -1050.38 -1308.94 -1182.79 
12 704.00 69.0 0.1490-0.18-44-517.60 726-.50 4.9625- -0.9533- 4.295-G-1.0121 0.2464 -1050.38 -1308.94-1182.79-- 
13 760.00 69.0 0.2520 0.2260 517.69 726.50 0.9625 0.5533 1.2625 1.0268 0.2070 -1050.38 -1308.94 -1182.79 
14 760.00 0-69.1-0.2810 0.2520 520.22 129.79 0.9625 0.9534 1.2568 1.0278 0.2012 -1049.23 -1307.49 -1181.49 
15 760.00 69.3 0.3180 0.2810 523.61 734.15 0.9626 C.5535 1.230.5 1.0354 0.1726 -1047.69 -1305.57 -1179.75 
-16- 760.00----69.6 0.3660 0.3180 52E.72 740.84-  0.9627- - 0.9536 - 1.1983- 1.0471 0.1349 -1045.38 -1302.70 -1177.16 - 
17 760.00 70.0 0.4300 0.3660 535.60 749.77 0.9629 C.9538 1.1551 1.0700 0.0799 -1042.33 -1298.88 -1173.72 
10 760.00 70..6---0.-5-12-0---0-4-4-300--546•05 7-63.31-4.-96-31----0.954-1 -1-.1221---1.1040 -0•0162 1037.77 -i293•19---1168.59- 
19 760.00 71.3 0.5830 0.4890 558.43 779.34 0.9634 0.5544 1.0961 1.1348 -0.0348 -1032.50 -1286.60 -1162.65 
20-760.00-72./ -0.6900 0.5830----582.92--810.96---0.9639=--0.9550 -1.0583- 1.1979 -0.1239 -1022.47 -1274.04 -1151.33 ---
21 760.00 74.5 0.7970 0.6900 617.81 p55.81 0.5646 C.9558 1.0239 1.2898 -0.2309 -1009.00 -1257.16 -1136.13 

 22 -76-0.04 76.-6r --e• 8810 -04-747-0--659.-33-908.91 -0.49653- 0.9567 140033 -4.3579 -0.3026 -994.07 -1238.42 -1119.28 • - 
23 761.00 78.1 0.9400 0.8810 689.22 946.56 0.9658 C.9573 0.4949 1.5163 -0.4214 -983.99 -1225.74 -1107.88 
24 760.00 79.1 0.9720 0.9400 71-0-.42 973.86 0.0662 0.4577 0.4463 1.5947 0.469&----977w14---121-7.41----1-100.t1-- 

• _ _ 
PURE COMPONENT PROPERTIES 

-CRITICAL- PROPERIIES 
T = 562.00 P = 48.60 V = 260.10 ['MEGA = 0.211 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

2 T = 507. , FGA = 0.-2-90 OMF-AH- ---O-0  DIPOLE 4.0- -ET-A 11,-410  
VAPOR PRESSURE ECLATICN CCEFFICIENTS VAPOR PRESSURE AT NBP 

A = 0.69056F-01 8-=-0.42110-E-04 6-=- 0.22079E 03 P =- 760.0 AT- T *- 80.1- 
2 A = 0.68778F 01 B = 0.11715F 04 C = 0.22437E 03 P = 759.0 AT T = 68.7 

.M0LA9 VOLUME FOOATICN CCEFFICIENTS - • - COMPONENT ID ECHO CHECK -. - - 
1 A = 0.70863F 02 R = 0.14907E-01 C = 0.15880E-03 ID NUMBER = 5 
2 A • 0.-1-2-546E-C3 R -=--.-1-44-561 CO C - 0.5442,0E 03 -10--AUMBER -  18  

MIXTURE PROPERTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.35723F OC R = -.44706E CO C = -.38882F 00 AREA ABOVE THE X-AXIS IS 0.1073 
544M04-4-C-OEVTA-T-1-4..-1-300,2E 01 AREA AELDW THE-X-AXIS• IS- -0.4032  

INFINITE OILUTICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = C.54 
GIINF = 1.4294 G2INF = 1.6139 - - NORMALIZED APEA DIFFERENCE IS 0.0195 

= 68.74 T2INF = 80.10 HFRINGTCN J.-FACTOR IS 4.56 
CONSISTENCY INDEX IS -2.62 



sommApy flF WILSCN PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) ..._ wieft. -NF?. PARAMETER VALUES -OBJECTIVE FUNCIICN -- PRESSURE CCMECSITION 
I 210.60 129.05 0.1819F-11 2.18 0.00132 
c 277-r70  -411-44 -0-.-14.5-03--- -14-6(1.- 0.00155-- - - -- 
3 215.04 130.26 0.56R1F-C2 2.00 0.00123 

-4 221.14 122.23 0.3163E-02 - 1.97 0.00123  
5 266.44 54.99 0.39401-03 1.82 0.00143 

-6- 225.61 109.32 0.1325E-03 - - 2.01 0.00129 
7 250.10 77.91 0.2962F-03 1.P4 0.00132 
8 314.-P0 1G.25 C.1-996F-04  1.82  -- - 0.00195 ---   - 
9 316.52 -9.67 0.1926E-03 1.82 0.0C195 

Fe 211.19 134.95 0.5587F-02  2.04 0.00124 - 



BENZCNCII) HEXYLINE CLYCOL(2) SYSTEM 023  

SUMMARY VIE DATA AND CALCULATED PROPERTIES 

NO. P T X1 Y1 FIOL F2CL PHI1 PHI? GI G2 LN(GI/G2) 811 822 812 

1 430.00 137.1 0.0470 00E50 2588.57 85.67 0.9892 0.9803 2,47C7 1.0250 0.8798 -683.13 -1200.41 -993.32 
2- 440-.-0e--1?1.1---0.0600 0.8810 2126.32 41.48 0.9878 -0.9768 2-.7241 1.1899-- 0.8283 - -748.26 -1407.19 --1-092.28 
3 430.00 77.1 0.3270 C.9900 668.5C 3.53 0.9819 0.9639 1.7756 1.6187 0.0925 -990.93 -2429.C6 -1482.09 

PURE COMPONENT PROPEPTIES  
CRITICAL PROPERTIES . 

1- T =-562.00 E = 48.60 V = 260.10 OMEGA = 0.211 OMFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
2 T = 744.00 P = 54.e0 V = 311.00 CMFGA = 0.148 OMFGAH = 0.338 DIPOLE = 2.10 ETA = 0.0 

------ - - --- VAPOR PRESSURE EQUATION COEFFICIENTS - VAPCR PRESSURE AT NBP 
1 A = 0.69056F 01 8 = 0.12110F 04 C = 0.22079E 03 P = 760.0 AT T = 80.1 
2 4 - 0.-78876E-04 B - 0.-18904F-04--C=-0-.41-8046-F 03 P - 734.7 AT T-- 196.4 - 

MOLAR VOLUME EQUATION CCEFFICIENTS ' CCMPCNENT ID ECHO CHECK 
 1 A = 0.70863F 02- 8 = 0.14907F-01 C = 0.15880E-03 - ID NUMBER = 5 
2 A = 0.11939E 03 B = -.75907F-01 C = 0.31550E-03 ID NUMBER = 55 

MIXTURE  PROPERTIES 
ACTIVITY RATIO FOLATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

 A = 0.100I7E 01 B = -.29114E-0I-.......0 = 0.39960F 00._.:----__---.AREA ABOVE THE X-AXIS IS 0.1782 -- 
STANOARO OEVIATION = 0.0 AREA BELOU THE X-AXIS IS -0.4989 

-INFINTTE-DILUTION ACTIVITY COEFFICIENTS -C-RCSS-CVER POINT IS X = 0.36 _ __________ 
GIINP = 2.7230 G2INF = 4.5270 NORMALIZED AREA DIFFERENCE IS -0.4737 
TIINE - 1-7-7-.-19 T2INE = 60.61 HERINGTON-J-FACTOR IS 52.39-------- 

CONSISTENCY INDEX IS -5.02 
- _ 

SUMMARY OF WILSON PARAMETERS QUALITY CF FIT (MEAN ABSOLUTE DEVIATION) 
MODEL NC. PARAMFTEP VALUES C9JECTIVE FUNCTION PRESSURE COMPOSITION  

1 -671-.25  457.-04- 0.4-54-7E-1-1- 14.43 0.01339 
• " 2 2517.36 599.60 0.6639E-02 830.52 0.08441 

- 3 694.35 331.57 0.3033F 00- -- ----- - 17.53 - 0.00973 ........ ___. ________ _____ 
4 736.69 273.38 0.1189F 00 19.07 0.01049 

---5------610.06 503.80 0.5366E-02- 13.05 0.00989 _ _ _____. 
6 1344.51 -445.67 0.2059E-07 62.14 0.00005 
7 600.89 505-.47 0.-340-7C C2 12-.93- 0.00914-- 
8 618.24 495.43 0.4609F-02 13.11 0.01029 
9 618.02 495.77 0.4609E-02 13.11 0.01028 
10 1226.29 -219.33 0.5772E 00 41.41 0.01540 



• 
DFMI-1MC(1)- METHYL CILLOSO1NE(2-1 SYSTEM 024 

SUMMARY VII DATA AND CALCULATED PRCPERTTES  

NO. P T X1 Y1 FIOL F2OL PHIL PHI2 GI G2 LN(Gl/G2) Ell B22 812 

1 760.00 117.6 C.0426 C.2411 2101.88 625.74 1.0CCO 1.0000 2.0380 0.9601 0.7527 0.0 0.0 0.0 
2- 760.00- 92.-5 0.2724 0.7384 1091.63- 261.33 1.0000 1.0000 1.-8811 1.0427 0.5901 0.0 - ._0.0---._ 0.(1----- 
3 760.00 86.9 C.4274 0.8154 929.00 211.50 1.0000 1.0000 1.5557 1.1552 0.2976 0.0 C.0 0.0 

------4--7b0,00------82,7  0.6914 0.9756 819.97 179.68-1.0000-1.0000 1.2813-- 1*(1234 -0.1052 0.0 00--- --.0.0....-__..- 
5 760.00 81.6 0.6100 0.8733 793.00 172.05 1.0000 1.0000 1.3675 1.4309 -0.0453 0.0 0.0 0.0 
6 760.F)0 90.3-0.7820 . 0 1.15-43 1.9529-0.5258 0.0 0.0 0.0  
7 760.00 80.2 0.9058 0.9361 759.8? 162.75 1.0000 1.0000 1.0303 3.1584 -1.1202 0.0 0.0 0.0 

. 
 PURE-COMP-C4ENT PROPERTIES --- - - 

CRITICAL PROPERTIES 
1 I = 562.00 0 = 49.60 V - 260.1C OMEGA • 0.211 CMFGAH • 0.0 DIPOLE = 0-s0----ETA = 0.0 
2 T = 0.0 P = 0.0 V = 0.0 OMEGA = 0.0 OMFGAH = 0.0 DIPC1E = 0.0 ETA = 0.0 

VAPOR-PRESSURE-EQUATION COEFFICIENTS  VAPOR PRESSURE AT NBP 
1 A = 0.69056F 01 B = 0.12110F C4 C = 0.22079E 03 P = 760.0 AT T = 80.1 

0.83298E- 01 B-= 0.21618F 04 C-= 0.27315E 03 P = 770.1 AT T .. 124.0 
MOLAR yaw* EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 

1 A • 0,40863C 02 il • 0.-14907E 01 C = 0.1-48-80E 03 IC NUMBER---5  
2 A = 0.67468F C2 9 = 0.16858E-02 C = 0.12858E-03 ID NUMBER = 25 

MFX-TURF PROPE9TEF-S  
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST 

A - 0.7-14347E 00 3 . 0.991931 01 C = .23003C 01 *RFA-ABOVF -THE -X-AX I S- IS 0.2943- . 
STANDARD DEVIATICN = 0.55349E-01 AREA BELOW THE X-AXIS IS -C.2768 

UNFINITEIILUTICN ACTIVITY COEFfICIENTS CROSS-OVER POINT IS X - 0.59 
CLINE = 2.0904 G2INF = 4.3568 NORMALIZED AREA DIFFERENCE IS 0.0307 

---  TINE -= 123.58 T2INIF = -80.10  HERINGTON J-FACTCR IS 18.46 
CONSISTENCY INDEX IS -15.4C 

-SUMMARY-$F WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
MODEL NO. PApAmETER VALUES OBJECTIVE FUNCTICN PRESSURE COMPOSITION 

-l------103.70 1136.93 0.1819F-11 41.41 0.00805 - - - 
2 -53.00 1480.96 0.3257F-02 16.94 0.00515 

•  3 -1---20.29  1-513-.'66 6.4611-11 Cl 1-9.73  0.00350- 
4 -114.42 1493.21 0.1651E-01 18.14 0.00342 
5 -145.23 1719.58 0.5398E-02 16.45 0.00503 
6 -115.46 1512.C2 0.3347F-03 17.75 0.00359 

------7 -110.29 1621.92 0.3344E-02- 16.63e 0.00483 
8 -150.83 1745.17 0.4973E-02 16.47 0.00520 
9 4-54.93----1740.14 0,4974E-02 -16.47 --0.00520--- 
10 -157.65 1616.89 0.1491F-01 18.73 0.00411 



DENZENFIll 2 PROPANOL(2) SYSTIV 025A 

SUMMARY VLF. DATA ANC CALCULATED PROPERTIES 

NO. P T X1 YI F1OL F2flL PHI1 PHI? GI 02 LN(GI/G2) 811 822 812 

1 327.00 50.0 0.845C C.7600 266.5C 163.64 0.9799 0.9892 1.0798 3.0569 -1.0407 -1217.82 -453.80 -1018.93 
2- 336,70 --5o.0--e.7ean- 0.6800 266.50- 163.64 '0.9750 -0.9896 1--.1997-2'.1691---0•5922 -1217.82-453,80- -1018.93-- 
3 330.20 50,0 0,5000 0,6090 266.50 163,64 0.9751 0.9904 1.4754 1.5608 •.*000562 -1217.82 -453.80 -1018.93 
4 306.40-- 5-3-,*0-4.-3000 -0. 5230 266. 50- 163.64 -0.-9802 0.9916- ----1.9638----1 .2649 - 0.4399 ---1217•82 --- ---453• 80 ------ 1018.-93-- 
5 266.30 90.0 0.1550 0.4210 266.5C 163.64 0.9823 C.9912 2.6628 1.1063 0.8783 -1217.82 -453.80 -1018.93 

 POR-E -COMPONENT - PR-OPE-P-71ES- 
CRITICAL PROPERTIES 

1- T . 562.00 P-.=-48.60 V =----260.10 -OMEGA =4).211 OMEGAH =-0.0 DIPOLE = 0.0 ETA-=---0.0- ----- 
2 T = 508.50 P = 47.00 V = 218.50 OMEGA = 0.663 OMEGAH = 0.187 DIPOLE = 1.60 ETA = 0.0 

VAPOR PRESSURE EQUATION courictiNTs ---VA-FOR-PRESSUPE-AT-MP 
1 A = 0.69056P Cl 8 = 0.12110F 04 C = 0.220791 03 P = 760.0 AT T = 80.1 
2 A-. 0.66604E OL 8 = - O.81309E-03 C . -0.13293E -03 P = 769.7 AT I -= 82.5 

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT In ECHO CHECK 
1 A =-0.70863E -02 B-. 0.14907F-01 C .-'0.15880E-03 ID NUMBER =-- 5 • - --------- - 
2 A = 0.14178P 03 8 = -.49807E 00 C = 0.92870-03 IC NUMBER = 22 

• 
*IX-TURF- PROPER i I E-S __...... .._ _..... 

ACTIVITY RATIO EQUATION COEFFICIPNTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 
• A-.-041261.0F 01 B = .25654F 0} --_--£ .t- .16121f-00 AREA ABOVE THE X-AXIS IS - 0.3034 -- ----- 

STANDARD DEVIATION = 0.35705E-01 AREA BELOW THE X-AXIS. IS -0.3808 
INFINITE CI-L-UTION AG-TIVITY COEFFICIENTS CRCSS-PVPR POINT IS X = 4,48 - 

OHNE = 3.5291 G2TNF = 4.3474 NORMALIZED AREA DIFFERENCE IS -0.1131 
TITNF = 50.00 T2INF = 50.00 CONSISTENCY INDEX IS 11.31 

SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
MODEL NC. PAR-AMETE-VALUES OCJEC-TIVE FUNCTION PRESSURE COMPOSITION 

1 293.62 753.EC 0.4093E-10 23.47 0.01894 
2 668.60 84/.89 0.1415F-03- 8.97 0.03299 - 
3 366.99 9C5.48 0.1117F CO 8.23 0.02204 
4- -504.70 749.99 0.3341F-01 9.03 0.01816 , ... .... 
5 447.44 85C.28 0.9378F-02 6.27 0.02184 - 
6 594.54 -514,7-8 0.205-71-02- 21.13- 0.01195 -- ---- 
7 462.84 776.22 0.7283E-02 5.53 0.01891 
-8.  316.86 1129.04 C. 1017F-03 1.22 0.03167 
9 316.74 1128.97 0.1017F-03 1.22 0.03166 

 14 339.53 S15.00 0.20771-01- 9.22 ' ' - • 0.02247 • - ' • • • _ . . • . . • _.. . . _ .. , . 



BENZEN.711) 2 PREPAN01(2) SYSTEM 02':8 -  
---- 

SUMMARY VLF DATA AND CALCULATED PROPERTIES 

NI. P T XI Y1 FIOL F201 P811 PHI2 GI 02 LNIGI/G2) 811 822 812 

1 5)0.00 69.5 0.0390 0.1480 526.16 436.13 C.57C2 C.9905 3.4911 1.0049 1.2454 -1046.53 -399.85 -883.24 
2 544.410 67.1 0.0890 0.2620 486.47- 390.67---0.9703-0.9899 2..9309 1.0244 1.0511 -1065.24 -405.54 -898.21 
3 500.00 65.4 C.1420 C.15CC 455.79 360.76 0.9712 0.9894 2.5974 1.0368 0.9183 -1078.85 -409.72 -SC9.08 -1r---500.00 - 63.9 0.1970 0.4240 437.20 - 335.89- 0.9715 0.9888 2.3859 . 1.0538 0.8172 -1051.12 -413.50 - -918.86-- 
5 500.00 62.9 0.2550 0.4690 422.63 320.07 0.9715 0.9883 2.1093 1.0984 0.6525 -1099.44 -416.08 -925.48 
6 500.00 61.8 0.3350 0.5250 407.04 303.34 C.9717 0.9878 1.8663 1.16-68-0-.-r749 4108442 418-497 9324-86-- 
7 500.00 61.0 0.4140 0.5630 395.98 291.82 0.9717 0.9874 1.6648 1.2601 0.2785 -1115.55 -421.11 -93b.29 
8-540'404 60.4 0,4950 -0.6000 394.62- 290.18 0.97l9---0- 981&---1.4893-----I.3445---O.1023---1116.41.- -421.38-----938.97-- 
9 510.00 60.3 0.5660 0.6260 386.51 281.65 0.9719 C.9867 1.3874 1.5065 -0.0824 -1121.60 -423.00 -943.09 

---1-0----5(0,110---60.2- 0.6400 -0.6470 - 385.17-- 280.25-0.9720- -0.9864 -1.2727 1.7224 -0.3026 -1122.47 - -423.28---943.77--- 
11 530.00 60.1 0.7160 0.6740 383.83 278.85 C.9721 0.9861 1.1894 2.0258 -0.5326 -1123.34 -423.55 -944.46 
12 514.04 60.3 0.7970 0.7070 386-1.--51 284.65 C.'".723 c.sep 1.4133 2.5210 0.-8-144---1424460 'r23400 943.09- 
13 510.00 63.0 0.9420 0.8280 424.06 321.62 C.9726 C.9846 1.0067 4.5309 -1.5042 -1098.60 -415.82 -924.81 
14--- 500.00 54.7- 0.9764 0.8960- 449.14 -348.98- 0.9742- 0.9840 0.9934- -64.0975 -1.8145-1084.55 ---411.47------913.62-- 

PUFF CEmPENENT PRePERTTES 
CRITICAL PROPERTIES 

1 T = 562.00 P = 48.60 V = 260.10 OMEGA = 0.211 OMFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
2- -1 =-508.50 P = 4-7,ile- v = 218.5-0 CHEOA -=0-.-663 OMEGAH- = 0.187 - DIPOLE = 1.60 ETA-= 0.0- 

VAPOR PPFSSURF EQUATION COEFFICIENTS VAPCR PRESSURE AT NAP 
--1---  A = 0.69056E 01 ---- fl =- 4.1211-0E-04  C--= 0.22079F-03 P = 760.0 AT I = 80.1 

2 A = 0.66604E 01 8 = 0.81305E 03 C = 0.13293E 03 P = 769.7 AT 7 = 82.5 
MOLAR VP ., CEIMPONEW---1-41-ECI-0 CHECK  

1 A = 0.70863F 02 8 = 0.14907E-CI C = 0.15880E-03 IC NUMBER = 5 
. -- 2------ A - 0.14178E C3 8 - -..A9807E 00 C - -0.92870E-03 ID NUMBER = - 22--__..______ 

MIXTURE PROPERTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS R-ESO-E-T-S-OF--THER#04fNAMIC CENSISTEN-CY-T-EST  

A = 0.11900F 01 8 = -.13725F 01 C = -.15918F 01 AREA ABOVE THE X-AXIS IS 0.3537 -- STANDARD OFVfATICN-- -0.80966F-01 AREA BELOW THE X-AXIS IS -0.3905 _ _ . _ . . _ _ . . . 
INFINITE CILUTICN ACTIVITY COEFFICIENTS CRESS-OVER POINT IS X = 0.53 

GIINF = 3.2545 G2INF - 5.9548 NORMALIZED AREA DIFFERENCE IS -0.0494 
TITNIF = 72.31 T2INF = 67.09 HERINGTON J-FACTOR IS 5.50 

 -CONSISTENCY INDEX IS -0.56 .  



SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
monEL NC. PAPAMETEW-VALUES-- 138-JE-CT-1--VE FUNCT-IEN-• P-RFSSURE COMPOSITION - -• • 

1 177.67 1C83.03 C.18191-11 8.89 0.00880 
2 260.13 1078.26 0.53171 03 3.40 444/C692  
3 218.16 1171.72 0.17221 00 3.95 0.00867 

--4 ----226.64 1137.16' 0.1792F-01- 3.27 0.00780 
5 244.00 1067.45 0.2324E-02 2.97 0.00643 

 .6- 245.24  1033.14  0:-.-1A63F---02- 4-.11 0.00602 
7 247.85 1042.10 0.1736F-02 3.52 0.00613 
a 235.10 1055.75 C.66721 03 2.78 0.-6-C-675  
9 234.73 10SE.49 0.6672-C3 2.77 0.00676 

19---------223.41  1163.76  -0.6/26E-02-   4.02-- 0.00859 



BENZENEf1)---2-ER-EP-ANP-L-f2-) ---5-Y-540-44-921.:C  

- -- 
SUMMARY VLE DATA AND CALCULATED PROPERTIES 

NO. P T X1 YI E1CL F2OL PHI! PHI2 GI 62 LN(61/62) 811 822 812 

I 760.00 73.0 0.8450 0.7280 5E9.4C 510.76 0.5633 C.9805 1.0665 2.5529 -0.8728 -1019.90 -391.85 -861.86 
- 

-2---769.04----71.9--0.7000 0.6480 567.59 - 484.72 0.9623 0.9815 1.1888 1.8005 -0.4151 -1028.69 -394.48 - -868.93 - 
3 760.CO 71.9 C.5000 0.5720 565.C3 486.44 0.9617 0.9825 1.4645 1.3103 0.1112 -1028.10 -394.30 -868.45 
4 760010  73-.4---0.30047 - 0.4720- - 595.75- 516.3C-0.96U 0.9839 1.9228 1.0849 0.5723 -1017.41 -391.11 --- -859.86-- 5 760.00 76.2 0.1550 0.3300 649.86 584.39 0.9606 0.9854 2.3837 1.0133 0.8555 -997.38 -385.18 -843.72 

---P-UP-E-C-OPPCNNT-PRE-PEETIFS- 
CRITICAL PROPERTIES 

___ _ -1-- T-. 562.00 P--. 48,60 V =.- -260,1C OmFGA - 0.211- OMEGAH -. 0,0 DIPOLE . -0.0 ETA-.- 0.0----- 
2 T = 508.50 P = 47.01 V = 218.50 OMEGA = 0.663 OMEGAH = 0.187 DIPOLE = 1.60 ETA = 0.0 

• VAMP PRESSHE FOUA-TION COEFFICIENTS VAPFIR-PR-E5SOPE-AT-448P  
1 A = 0.69056E 01 B = 0.12110F 04 C = 0.220/9F 03 P = 760.0 AT T = 80.1 

 2 -A - 0.66604E el--8-=  0.81305E 03---O - 0,132-93+ -ca  P = 769.7 AT-T--.- 82,5  
MOLAR VOLUME ICUATION CCEFFICIENTS COMPONENT In ECHO CHECK 

4- A _---0.70863E 02 8-=- 0414907E-01 6-=-0-.15880E-03 ID NUMBER . 5 ---- --- ' 2 A = 0.14178F C3 B = -.458C7F 00 C = 0.92870E-03 ID NUMBER = 22 

HIXTH-F-P-POPTRTIES- 
ACTIVITY RATIO FOLIATION COEFFICIENTS RESULTS OF THERMODYNAMIC CCNSISTENCY TEST 

A-- 0.11042E 01 -B-.--.14561E 01 -0--= .10392•E 01  -AREA ABOVE THE-X-AXIS IS 0.3295- -- 
STANDARD DEVIATION = 0.82882E-02 AREA BELOW THE X-AXIS IS -0.2997 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS  OVE44-410+N-T---1-5 X +. 0.50  
GlINF = 3.0168 6.2INF = 4.0195 NORMALIZED AREA DIFFERENCE IS 0.0472 
-7-1INF = 82-.14 121NIF-= -80.40 HERINGTCk 1-EACTER IS 4.49--  - 

CONSISTENCY INDEX IS 0.23 

SUHIARY Or WILSON -R-AWA-14--F-7+46 OUAIITY OF FIT (HCAN-ABSEL-U-TE-DENIA1+0N)  
MODEL NO. PARAMETER VALLES CBJECTIVE FUNCTICN PRESSURE COMPOSITION 

1  218.50 825.20 0.2774f-10 1-7.89 0.01013 - 
2 126.74 1120.47 0.3288E-C4 2.36 0.00492 

-3- 210.25 935.97 0.5984F-02 5.77 0.00631   -- 
4 173.08 1005.70 0.1783E-02 3.37 0.00486 • 
S 156.38 10'.;-6.98 0.3249r 03 2.52 0.00403-- 
6 156.24 1051.27 0.2670E-03 2.68 0.00406 
 T-  1-45.89 -1081,77 0.2665F-03  2.38 - 0.00410 _ __ ____ ______ ---- 

8 157.16 1057.67 0.55971-04 2.46 0.00402 
9  157.16 1057.66 0.5597F-04 2.46 0.00402 - - --• --- 
10 209.33 938.12 C.1952F-C2 5.67 0.00627 



• 

TOLUFNFIa/ SYSTEM 026 

SUMMARY VIE DATA AND CALCULATED PROPERTIES 

NO. P T XI Y1 F1CL F20L PHI1 PHI2 GI G2 LNI01/G2/ 811 822 812 

1 760.00 108.7 0.0520 0.1100 1585.77 650.37 0.9754 0.9611 0.9832 0.9896 -0.0064 -805.81 -1217.82 -991.63 
2- 760,00--107-,2-0.0830 0.1720 - 1532.18- -661.93- 0.9749. 0.9606 - 0.9989 --0.9921 0.0068 -813.25 -1229.78-- -1001.06------- 
3 760.00 105.9 0.1190 0.238C 1483.48 638.01 0.9745 C.9602 0.9953 0.9855 0.0098 -819.80 -124C.31 -1CC9.36 
-4 760.00- 105,1 --0411410 0.2740 1454.08- 623.63 0.9742 -0.9599 - 0.9863 . 0.9850 0.0014 -823.87 -1246.86 -1014.52-- 
5 760.00 103.9 0.1730 0.3220 1410.76 602.51 0.9738 C.9595 0.9733 0.9885 -0.0154 -830.04 -1256.80 -1022.34 
6 769.00 102.8 0.194,0 0-,3600--1-34-1.48 583.64 0,94-4-5 0,9591 0-,9576---0.9880 0.0097 -835.76--126b.04---1029-.61  
7 760.00 101.5 0.224C C.40-20 1326.94 561.93 0.9731 0.9587 0.9970 0.9954 0.0017 -842.60 -1277.10 -1038.30 

 8-- 760.00----1106----0.2534-0.4340--1296.47---547.26 0.9729 0.9584 - 0.9752 - 1.0046 -0.0298 -847.40 -1284.85 ---1044.39 .____.  
9 760.00 99.0 C.2990 0.5010 1243.55 521.93 0.9723 0.9578 0.9925 0.9891 0.0035 -856.C3 -1298.84 -1055.38 

 10- 480.--00- 98.3-- C•3140- 0..5210 -1220.91-- 511.42-0.9721 0.9576 - 1.0047 0.9863 0.0185 -859.86 -1305.05 -1060.24 ------ 
11 760.00 96.6 0.3660 0.5810 1167.17 485.62 0.9716 C.9570 1.0011 0.9860 0.0151 -869.26 -1320.32 -1072.22 
12 764.00 0 0.6440----1-149.---14---454.25 C.-971-0 0-.9563 0.9848----0.9947 -0.0100----879.98----1337.77----1085.88-  
13 760.00 92..7 C.5C2C 0.7060 1050.48 430.83 C.97C4 C.9556 0.9842 0.9914 -0.0073 -891.50 -1356.57 -1100.58 

-14-460.00 -91.7---0.5710 0,7610 994.10-- 404.67 0.9698 0.9549 0.9250 0.9952 -0.0104 -903.28 -1375.83 -1115.63 
15 760.00 89.1 C.6210 0.8010 S5C.64 384.64 0.9693 0.9543 0.9963 0.9862 0.0102 -912.89 -1391.59 -1127.93 
16 760.00 27-e-1--0. 7050- 4,8530- 898.34- -36O-.-71- --0.4687--9.9535-----0.9884- 0.-9972-- ----9254. 16 -1411.73 -1143.63-- 
17 760.00 85.3 0.7690 0.8890 853.13 340.1S 0.9622 C.9528 0.9938 1.0189 -0.0249 -936.43 -1430.31 -1158.08 
12 760.00 84.2 0.8208-0:9490 8267-36, 322.11 0.0678 Cv9524 0.9963 0.988e 0.0055 943.44---1441•87---1167.07- 
19 760.00 83.1 C.8790 0.946C 8C0.23 316.37 0.9675 C.9519 0.9856 1.0166 -0.0309 -950.54 -1453.60 -1176.19 
20-764.04 -81.-9- -0.0310- 0.9690- 770.1-5- -302.-9-2 0.9671----C:9514 0.9890 1.1027 -0.1088 -959.05 -1467.68 -1187.12 ' 
21 760.00 81.3 0.9610 0.9830 758.81 297.87 0.9669 0.9512. 0.9873 1.0538 -0.0651 -962.35 -1473.16 -1191.37 

PUPF CCi'rCNI- NT FRCREFTirS 
CRITICAL PROPERTIES 

1 T . 562.00 P = 48.60 V . 260.10 -OMEGA.. 0.211 - ()MEGAN = 0.0 DIPOLE . 0.0 - ETA = 0.0 
2 T = 594.00 P = 41.00 V = 331.10 OMEGA = 0.241 OMFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

VAPOR -PR-F-SSURF-FOLATION-COEFFICUFNTS -VAPOR PRESSURE AT N8P 
1 A = 0.69056E CI B = 0.12110F 04 C = 0.22079F 03 • P = 760.0 AT T = 8C.1 
2 A = 0.69533c CI 8 • 0.1343;r C4 C = 0.21S381 03 -P-=-759.04--AT T - 110.6 

• MOLAR VOLUME ECUATICK CCEFFICIENTS COMPONENT ID ECHO CHECK 
 t- 0.7C869E-  C2-  8 = 0.14907F-01 = 0.15880E-09 IC NUMBER . 5 
2 A = 0.98864F 02 8 = -.55774F-01 C = 0.277C31-03 ID NUMBER = 33 

MIXTURE rnorraTIFs 
ACTIVITY RATIO FOUATIeN CCFFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = -.16544E-01 8 . 0.13103F 00 C = -.IS!-;57F GO EQUATICN SOLVED FOR X-INTFRCEPT 
STANOAPC CFVIATICN = 0.20328E-01 ROOTS ARE: X = 0.155C4E 00 AND X = 0.54563E 00 

----------------- INFINITE DILUTION ACTIVITY COEFFICIENTS POTH ROOTS ARE IN THE RANGE 0 TO 1 
MINE = 0.9836 62INF = 1.0780 THERMODYNAMIC CONSISTENCY TEST IS ABORTED 
71-1-4E = 11-0.6.4 7214E - 8C.10 



- - 
SUMMARY OF WILSON PARAMFTIRS OUALIJY OF FIT (MEAN ABSOLUTE DEVIATION) ___ -400FL-he. PARAMETER VALUES OBJECTIVE TUNCTION PRESSURE COMPOSITION 

1 -365.94. 632.8C 0.2956F-11 8.29 0.00271 
2 344.13 45+.40 0.-5-7-35F-0-3  3.93-  0.00441 - 
3 -382.44 660.49 0.1144F-01 9.00 0.00275 
4 377.68 666.15 --- 0.1091F-01 8.76 0.00274 
5 -88.20 97.90 0.14511-02 3.91 0.00335 

 -6 36.02 -28.35 0.2870E-03 7.88 0.0C198 
7 -67.80 73.67 C.1623E-02 4.13 0.00317 
8 96.57 94,94 0.7414E-O4  3.74  0.0C393- . 9 -97.54 1C1.25 0.7115F-03 3.74 0.00393 

- - - 1O --------3 16.444 508.44 0.1720F 01 6.90 0.00265 



BENZENE:III P XYIEN-C(2) SYSTEM 027 

SUMMARY VIE DATA AND CALCULATED PROPERTIES 

NO. P T X1 Y1 F1OL F201 PHI1 PHI2 GI G2 LNIG1/G2/ 811 822 812 

1 760.00 129.0 C.C860 0.285C 2527.22 564.68 0.9809 0.9542 0.9745 1.000C -0.0258 -714.94 -1525.27 -1043.40 
-- 2- 760-.00- 125‘0-- 0.1240,- 0.3820--2318.30 -505.47 0.9796- 0.9528 0.9863 1.0064 -0.0202 •-731.51 -1069.26 

3 760.00 124.7 0.1310 0.3960 2303.13 501.22 0.9795 C.9527 0.974C 0.9998 -0.0262 -732.78 -1569.02 -1071.24 
----4---760.-00-1?3.-2---0-.1790--0.4970---- 2393.64--- 440.67- 0.97e1 0.9512 0.9874 1.0008 -0.0134 -752.21 -1617.09 -1101.70 

5 760.00 115.1 0.238C 0.6020 1852.38 379.10 0.9766 0.94'715 1.0100 0.9900 0.0200 -775.25 -1674.63 -1137.97 
G 760.00 111.8 0.2370 0.6630 1713.68 343.00 0.9757 C.5484 0.9919 0w4917 0.0058 -790.77 -1713.74 -1162.50- 
7 760.00 105.0 0.4020 0.7700 1450.43 277.13 0.9738 0.9459 0.9742 0.9933 -0.0194 -824.38 -1799.41 -1215.93 

 6- 760.00 -101-.1. -0.466-e 0.8160- 1313.34 244.i5---0.9727 0.9443 0.9825 1.0084 -0.0260 -844.73 -1851.92 -1248.48 
9 760.00 93.9 0.5960 0.9880 1082.47 190.86 C.9707 0.9410 1.0121 1.0341 -0.0215 -885.13 -1957.66 -1313.52 
10- -7o0.00---.39-:4--0.718( -0.9340--958.68----163.55- 0.9694 0.9389 -0.9964 1.0166 -0.0200 -911.08 -2026.58 -1355.59 
11 760.00 86.4 0.8020 0.9600 880.55 146.81 0.9685 0.9374 0.9973 0.976C 0.0216 -929.51 -2076.C6 -1385.64 
12 760.00 83.6 C.8860 0.-9-790 8-14,43 132.46 0.9674-G.4358 0.9974-0.9846-- 0.0129----947.30--2124•18--1414.74. 

PUFF COPPCNENT PROPEFTIES 
 CR-14i0-At-PROPERTIFS  

1 T = 562.00 P = 48.60 V = 260.1C CMFGA = 0.211 CMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
= 616-.419-----P--=-34.60 V - 369-4-40 GMEGAH-= 01.0  -D I POI E - - - 0.0 - 

PRESSURE ECLAIR% CCEFFICTENTS VAPOR PRESSURE AT N8P 
 1- -A = 0.69056F 01 8 = 0.12110E-04-- C-=-0.22079F 03 - - - P = 760.0 AT T-= 80.1 -- 
2 A = 0.69905F 01 1 = 0.145345 04 C = 0.21531F 03 P = 760.0 AT T = 138.3 

HOL-A-P-VOLUME-EOUATICN CCEEFICIENTS COMPONENT ID ECHO CHECK 
1 A = 0.70863! 02 1 = 0.14907F-01 C = 0.15880E-03 IC NUMBER = 5 
2 A = 0.1-2-94f3E 03 4-=---14-1-&7E 00 C = 0.4-1-800E-03   ID AUm8ER-=-36  

MIXTURE PROPERTIES 
ACT+VITY--RATIO EDUATION-COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = -.10245E-01 B = -.47812E-01 C = 0.81051F-01 AREA ABOVE THE X-AXIS IS -0.0097 
STANDARD DEVIATION = 0.17315C 01 -AREA FLOW X-AXIS-IS 0.0026  

INFINITE DILLTICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = C.76 
011NF = 0.9898 -G2INE = 0.9773 NORMALIZED AREA DIFFERENCE IS -0•57E3 
TIINF = 138.35 T2INF = 80.10 HERINGTON J-FACTCR IS 24.73 

CONSISTENCY INDEX IS 33.10 



5MM4nv nF woSnw pxn^mrTrns QUALITY OF FIT IMEAN ABSOLUTE nEVIuT[ONI 
-------~no~~-wn.' -p«e**pTe* v^/oeS --no»pcTlvp FowcYIow ------ pmp55onE CoMpOSlTICm 

I no*.n+ -391.12 0.206Ip-12 +.no u.noa+u 
z 1*p.67 if, 7.po o,7(2fr e3 s=**  -- 
n 65,47 -58.11 0.4133r-02 4.41) 0.00216 -- --- --4---- 6+.98  - —5p.21'-----0.4c+7p-nr -------~-- - ~- 4.50 0.00213  
5 33.90 -zo.s o./o/ap-nz 4.53 0.00203 -- ----6  ---'- 38.90 -26.98 -' o.Iu93p-03  -- - 4.53' 0.0020+ - - 
7 85.10 -rf).69 n.8323c-0* +.56 0.00202 
n 66^05 ez-.*L o"*`e,Sr oa +^'52 0.00203- 
q 65,n8 -61 .8(1 0.8265r-03 +.na 0.00203 

10-  0. 1551F ut--------- -------*.*z~--------o.00zl9- ------ 

-**-Df^~~~~T~E**-------~~ --''.~ ---' -- -------- ----~------' -'------  
x n^T^ vn,mTS pnrw n*/cIwAL uFppnpm[E csLcrpc pp|no TO cxL[u/»7/ow 

Ls C*^afR*I*u+-** x o**f-+*"T~A~  ----- --- 



1 ULTAN01121 01-NZENIM SYSTEM 020 

SUMPARY VLF DATA ANC CALCULATED PROPERTIES • 

NO. P T XI *1 FIOL F2CL PHI1 PHI? GI 02 LN1GI/G2i 811 822 812 

1 760.00 80.2 0.9540 0.9660 733.44 162.87 0.9665 0.9609 1.01C8 3.3028 -1.1840 -969.97 -1396.27 -1042.58 
2--- '7604-00- 4042 9.9480 0.9630- 734.53-- 163.25 0.9666---0.9608 1.0125- -3.1720 -1.1419 -969.63__.-1395.58._--1042.21---- 
3 760.00 80.3 0.9420 0.9600 736.07 163.78 C.9666 0.9608 1.0137 3.0644 -1.1062 -969.16 -1394.63 -1041.70 

80.4 -0.9280 0.9520 718.50- 164.61 0.9666 0.9607 1.0171 2.9469 -1.0638 -968.42 -1393.13 -1040.89--- 
5 750.00 80.9 0.8480 0.9200 749.16 168.30 0.9668 0.9603 1.0606 2.2747 -0.7630 -965.21 -1386.62 -1037.37 
6 740:00 .41.4 C.7900 0.9040 760.17 172-‘14 0.9670 0.1603 1,1427 1,4415---6,5606----961446---1380,02----1033.79  
7 760.00 82.0 0.7140 0.8850 774.26 177.09 0.967? 0.9602 1.1729 1.6513 -0.3421 -957.86 -1371.73 -1029.30 

 8--- 740,00 -83.2 -0,6310 0.8670--- 802.34-187.10 -0.9677-0.9604- -1.2553 1.4014 -0.1101 - -949.95 -1355.74 -1020.63 
9 761.00 84.5 0.561C 0.847C 834.56 198.81 0.9681 0.9607 1.3291 1.2727 0.0433 -941.27 -1338.22 -1011.10 

760.00 --86.4 0.4750 -0.8190-880.10- 215.82-- 0.9688 0.9611- -1.4374 -1.1628 - 0.2119 - -929.58 -1314.73 - ••998.29--- 
11 760.00 89.3 0.3970 0.7870 928.93 234.42 0.9644 0.9614 1.5671 1.0973 0.3564 *917.29 -1291.32 -985.48 
12 7)0.00 39.7 0,4-649-0,4494- 4644-59----21-2-4,9448---04-9619-4.60-4-7- -1.0243 0.4489 -909.33 -1274.24- *476.10  
13 760.00 92.3 0.308(1 0.7240 1037.58 277.74 C.9707 C.9623 1.6660 1.0468 0.4647 -894.13 -1244.05 -959.46 

- -14 760.00- 45,6 04-2349 0.6600--_._-1.136.38- 319.16 0,9714 -0.9631 1.8273- 1.0145 - 0.5885 - -874.88 -1206.06 -938.40 --- 
15 760.00 98.7 0.1800 0.590C 1233.81 361.81 0.9729 0.9638 1.9581 1.0088 0.6632 -857.67 -1172.38 -919.58 

---16----760.00----10-0.2-4.1610 005600 1283.75 384.34 -0.9734 9.9641-14-91481----0.9965 -0.6957 -849.44 -1156.36 -910.58 
17 760.00 102.2 0.1340 0.5100 1351.70 415.68 0.9742 0.9646 2.0779 0.9946 0.7368 -838.80 -1135.76 -898.96 
18 740.00 107•1 0.4850 0,3-804-1528:39 500•79 0.-9459 0-.96-59 2.1625----0•9894 0.7814-- -813•76---1087•71-----*871.61---- 
19 760.00 112.0 0.0400 9.2170 1721.91 599.65 0.9778 0.9672 2.3338 0.9966 0.8510 -789.81 -1042.42 -845.49 
 20-----740.00----116.9 0.9040 0.0250 1932.23 413.31 -0.9798.  -0.9688 - 2.4011 - 1•0071 - 0.8689 -766.99 -999.91 -820.61 

PURE COMPONENT PROPERTIES 
.CPITICAL PROPFRTI-FS  

1 T = 562.00 P = 48.60 V = 260.10 CMFGA = 0.211 OMFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
2 T = 562.90 P = 43.60 - V = 223.30 OMEGA = 0.667 OMEGAH = 0.252 DIPOLE = 1.65 ETA a 0.45 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT NEP 
1 A = 0.69056F 01 8 = 0412110E-04-- C-a 0.22079E 03 - - P = 760.0 AT I = 80.1 - 
2 A = 0.73637E Cl B = 0.13052E C4 C = 0.17343E 03 P = 767.4 AT T = 118.0 

PM- AR VOLUM-Fr-EGO-AT-40N COEFFICIENTS  C-GPPCNENT 10 ECHO- CHECK - 
A = 0.70863F 02 8 = 0.14907E-01 • C = 0.15880E-03 ID NUMBER = 5 

2 A = 0.87376F 02 R = .73723E-01- C s 0.30337F-03 ID NUMBER = 43 

MIXTURE PROPERTIES 
A-044V TY R AT---144---F 0 U A•T-1-IIN CO-FF-F-I-G- 1 44 T S RESULTS  OF-THERPOMINAMIC CONS 1STFNCY-T-PST --  

A = 0.83966E 00 9 = -.53807F 00 C = -.16192E 01 AREA ABOVE THE X-AXIS IS 0.2913 
STAN0ARO 0EVIATION = 0.28827F-01 AREA BELOW THE X-AXIS IS --0.2604 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-CVER POINT IS X = 0.57 
GLINF = 2.3156 G2INF = 3.7344-- - - - NORMALIZED AREA DIFFERENCE IS 0.0560 
TIINF = 117.73 T2INF = 80.10 HERINGTON J-FACTOR IS 15.98 

CONSISTENCY INDEX IS -10.38 



SUMMARY OF liILSON PARAMETERS QUALITY 1W FIT (MFAN ABSOLUTE DEVIATION) 
-MODEL-NO. PARAMETER •VALOES OR-JECTIVE FUNC- TION PRESSURE CCMPOSITION 

1 188.24 754.62 0•9186E-10 11.67 0.00794 
2 6.14 1201.08 0.13151 02 9.19 0.-008-96  
3 200.87 792.C3 0.4471E-01 7.94 0.00565 

 --4 /74.88 830.25 0.2536F-01 7.00 - 0.00592 -- -- ' 
5 1C9.94 100E.75 0.2413E-02 3.85 0.00516 
6  125.82 1044.10 C.9611E 03 8.38 0.00394 - - - --- 
7 100.94 1046.39 0.1696E-02 4.19 0.00493 
A C6.73 1022.2P 0.8177F C3 3.75 -0.00554- 
9 96.91 1022.90 0.8178E-03 3.75 0.00554 

----1-0-205.98- 788.68 -0.2-749E-02 8.24 - 0.00549 --- ----- - ---- 

-**-04*EiN85+1-€44- 
1 DATA POINTS FROM ORIGINAL REFERENCE CFLETEC PRIOR TO CALCULATION 
SEE 1NTPOOUCTION F11 DETAILS C-P4C-E-R-41140 CATA FA-S-E--UPT44-F  



I ('LIA401.(1) TOLUENE(2) sysTrm 

_ 
SUMMARY VIE DATA min CALCULATED PROPERTIES 

NO. P 1 X1 Y1 F1OL F2CL PHI! P1-I2 CI 02 LN(GI/G2) 811 822 E312 

1 760.00 116.0 0.0280 0.075C 692.41 843.31 0.5720 C.9636 2.8482 0.8234 1.2410 -1007.09 -1161.96 -1018.54 
a 750.00 112-.4 0.0960 -0.2210 619.38- -774.93-0.9701- 0.9628 -2-.7312- -0.8106- 1.2147 - -1034..41 -1185.36 '-1038.-82- 
3 760.00 110.5 0.165C C.2210 567.88 725.71 0.9687 0.9622 2.5137 0.8164 1.1247 -1055.98 -1203.13 -1054.72 
-4- 760.00 109.4 -0.2270 -0.3990 537.45 696.17 -0.9617 4.9620 -2.3972 ---0.8135 - 1.0808 -1069.81 -1215.46 -1064.86 
5 750.00 107.6 0.1180 0.4870 510.24 669.42 0.9667 0.9619 2.1978 0.8184 0.5879 -1082.95 -1226.57 -1074.47 

0.5540 444,8-0-6444-13 0.9459--0.-4644----2-,0023 0,4480 0.--84-74---1094.--41----123641-24-1082r-&3- 
7 760.00 116.0 0.4870 0.5950 480.45 639.83 C.9656 0.9620 1.8598 0.8987 0.7272 -1098.27 -1239.49 -1085.64 
3 -764.04- 105.4 -4.5320 0.6170-- 476.87- 636.20 0.9654- 0.9621-1.7785 -0.9370 - 0.6408 -1100.21 -1241.12 -1087.05- 
9 760.00 105.7 0.5580 0.627C 475.C7 634.39 0.9653 0.9622 1.7295 0.569C 0.5793 -1101.18 -1241.54 -1087.75 
10 750.00 105,6 0.6144- 046530 473.27-- 632.59-C.9652 0.9623 - 1.6429 -1.0354 0.4617 -1102.16 -1242.76 -1088.46 
11 760.00 105.5 0.6680 0.6750 471.48 630.79 0.9651 0.9624 1.5667 1.1308 0.3260 -11C3.13 -1243.58 -1089.16 
12 761.00 115.5 0.6750 0.6760 474.48 630479 -0-1.961A---0-1,9-624----1-1.-52&---15-16---4.-2981G3w13---1243.58---1089.14- 
13 760.00 105.5 0.7010 0.6870 471.4e 630.79 C.965C C.9625 1.5194 1.2094 0.2282 -1103.13 -1243.58 -1089.16 
14- 7-0,00- 10546 -0.7664 0.7200- 473.27 -632.55 0.-9649 0.5628 - -1.4517 -1.1789 0.0514 - -1102.16 -1242.76- -1088.46 
15 750.00 106.3 0.8590 0.7840 485.56 645.30 0.9651 0.9615 1.3129 1.7318 ..•0.2322 .^1095.38 ...•1237.05 ••1083.53 

- 16 760.00- 136.5 -0.8710 0.7940 -489.63 - 648.97- 0.9651 0.9637 - 1.3611 1.7954 -0.2769 -1093.45 -1235.43 -1082.13 
17 730.00 108.1 0.948( 0.8940 519.83 678.88 0.9656 0.9650 1.3269 2.1538 -0.5028 -1078.23 -1222.58 -1071.02 

 -12-U4E-C-CPPENF-NT F4CPERTIES  
CRITICAL PROPERTIES 

T = 562-.90- P-= 41.60- V = 223,-30 -PMFGA-= 0.667- °MEGAN = 0.252 DIPOLE = 1.65 ETA = 0445 - 
2 T = 594.00 P = 40.00 V = 331.10 OMFCA = 0.241 OMFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

VAPOR PRESSURE EQUATION COEFFICIENTS   -V-APOR PRESSURE AT-48P  
A = 0.73637E Cl 9 = 0.13052E 04 C = 0.17343F 03 P = 767.4 AT T = 118.0 

' 2 A-= 0.69533F 01 9 = 0.13439E-  04 C-  = 0.21938F 03 P = 759.4 AT T = 110.6 - - 
N01AR VOLUME ECUATICN CCEFFICIENTS COMPONENT ID ECHO CHECK 

1 A = 0.87376F 02 = -.73723F-01 C- =- 0.30337E-03 - - - IC NUMBER = 43 
2 A = 0.98864r 02 B = -.55774E-01 C = 0.277C3r-03 ID NUMBER = 33 

• 

.(41-K-TURE PRO-PERT-1ES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

. A = 0.12179F 01 B = .23628F 00 C = -.17048E 01 AREA ABOVE THE X-AXIS IS 0.6241 
STANDARD OFVIATICN = 0.13144E-01 AREA BFLOk THE X-AXIS IS -0.0726 

INFINITE DILUTION-ACT1V14*-C-GE-FFICIENTS  -CROSS-OVER POINT IS X - 0.79 
GIME = 3.4484 G2INP = 2.0203 NORMALIZED AREA DIFFERENCE IS 0.7916 
TINF =- 11O.63 72INF = 117.73 HERINGTCK J-FACTOR IS 4.18 

CONSISTENCY INDEX IS 74.58 



SUMMARY OF VOLSON PARANFTFRS OUAIITY OF FIT (MFA4 ABSOLUTE DEVIATION) 
------ MO1FU-NO. PAPAMFTFR VAIUFS - 08JECTIVE FUNCTION PRFSSUPF CCMPOSITICN 

1 1044.71 . -100.63 0.2638F-10 9C.83 0.12864 
2 IC?.05 1C27C.91 0.16421 00 35.57 0.0/412  
3 519.05 310.85 0.5837F 01 72.74 0.12533 

--4  -182.04 1417..12 t.2198F 01- 84.43 0.1C128 ._ 

5 -146.28 966S.14 C.3S66E CO 41.45 0.09254 
 --6 -264.09 11836.96 0.3035F 00 )52.05 0.0E854 

7 -143.72 1C743.21 0.4472E 00 41.05 0.09263 
0 16.63 8-.93 0.736fir 01 31.-80 0-.-09604  
S -97.07 10256.99 0.74181-01 35.C8 0.09434 
la-- -3I.30--------84.54 ----C.6284F CO  92.73 0.10775--  ----------- 



CARE3N TETRACHICRI0E(11 8ENZENE(2) SYSTEM -I33.0-tr 

SUMMARY VLF DATA ANn CALCULATEC PROPERTIES 

NO. P T XI Y1 F101 F2CL P11I1 P8I2 GI 02 INIGI/02I 611 822 612 

1 185.00 40.0 0.1994 0.1244 211.45 180.36 0.9873 0.9874 1.0797 c.ce3s 0.0929 -1344.05 -1326.58 -1335.35 
--2 -184.00 40.-0 e.las6 0.22.33 -  211.45 180.36-  0.9870 0.9872 1.0589 0.9859 0.0714 -1344.05 -1326.58 ..•.1.335.35 
3 195.00 40.0 0.3401 0.3824 211.45 180.36 C.9866 C.9868 1.0217 C.9976 0.0239 -1344.05 -1326.58 -1335.35 

----4-198,-00----407,0- C.-4343- 0.4815 211.45 180436- .0.9864- -049865 1.0110 1.0006 0.01C4 -1344.05 -1326.58 -1335.35 
5 211.00 41.0 0.5324 0.5681 211.45 180.36 C.9862 0.9663 0.9989 1.0143 -0.0153 -1344.05 -1326.58 -1335.35 

45 leo.36 0.986-0 0.58(2 0.9921 11.-0245---0.-0321----1344.05---1326.58----1335.45- 
7 205.00 40.0 1.6815 0.7043 211.45 180.36 0.9855 0.0861 0.9864 1.0396 -0.0525 -1344.05 -1326.58 -1335.35 
3  2.47.00- ---4140 0-.7812--0.7964---211-.45 180.36--e.9656.......0.9859- -0.9824-----1.0519 -0.0684 -1344.05 -1326.5e -1335.35 
9 209.00 40.0 1.8926 0.8990 211.45 18C.36 0.9856 C.9858 0.9798 1.0732 -0.0911 -1344.05 -1326.58 -1335.35 

- 10-210.00 40.0 0.5529 0.9555- -211.45 180.36 -0.9855 0.9857 0.9801 1.0633 -0.1CC1 -1344,05 -..1326.58 -1335.35 
11 210.90 40.0 0.963? 0.9653 211.45 180.36 0.9855 0.9857 0.0795 1.0812 -0.0987 -1344.05 -1326.58 -1335.35 

PURE COUPON-TNT PR-4P-E-R-TIFS  
CRITICAL PROPERTIES 

1  -T =-556.40 P 45,00 V--s- 279.60-OMEGA =-0.153- OMFGAH = 0.0 DIPCLE = 0.0 - ETA = 0.0 - 
2 T = 562.00 P = 48.60 V = 260.10 OMEGA = 0.211 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

VAPOR PRESSURE FOLATION CUFF-I-CIF:NTS V.APOR-PR-E-SSUP-E 
1 A = 0.69339F 01 3 = 0.12424E 04 C = 0.23000F 03 P = 766.0 AT T = 76.8 

A = 0469056E el = 0.12110E-04 C-= 0,22079F 03- - P = 760.0 AT T -8041 --- 
MOLAR VOLUME EQUATION COEFFICIENTS COMPENFNT ID EC-0 CFECK 

0,61934IE 02 a . .29973E- -00 C-=-0.16761E-02 ID NUMBER = 6 
2 A = C.7C863E C2 8 = 0.14907F-01 C = 0.15880E-03 IC NUMBER = 5 

ACTIVITY RATIO EQLATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 
 A -= 0-412252F--00 = -.29725E 0O----€ = 0.67341F-01 AREA ABOVE THE X-AXIS IS 0.0271 
STANDARD DEVIATICN = 0.33261E-02 AREA BELOW THE X-AXIS IS -C.0308 

INFIN1TFRULUTION ACTIVITY COEFFICIF-N-TS  C-ROSS-OV-FR-POINT IS X-=-0,6-46  
GIINF = 1.1303 G2INF = 1.1134 NORMALIZED AREA DIFFERENCE IS -0.0632 
TIINF = 40.00 T2INF = 40.00- CONSISTENCY INDEX IS 6.32. 



SUMMARY OF WILSON PARM1FTERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
-mnnEL NO. PARAMETER VALUES OBJECTIVF FUNCTICN PRESSURE COMPOSITION 

1 -112.53 1P0.26 0.0 4.35 0.00072 
2 1414-3i 49.87 0.7914E-03 . 1-440 0.00671.  
3 -157.67 210.E1 C.47C21-02 3.26 0.00227 
4 -L5.3.88 206.82 •0.4750F-C2- • 3.23 0.00231 . 
5 115.2 -22.59 0.1777E-02 1.57 0.00528 

 --6- -14.70 111.44 0.1426F-C4 - - - 4.36 - 0.00065 
7 75.36 6.40 0.222E-02 1.8C . 0.00485 
8 200.Vi -82.441 0.<4444F-. 03 1.41 0.00670- 
9 197.36 -80.81 0.8494E-01 1.41 0.00670 

. 1--0-  7.13- 86.51•  0.3203E 00 3.22 0.00223- - - - .---. 



• 
CABCON TETRAC41CRIDE(1) E1NUNC121 SYSTEM 03C0 

SUMMARY VIE DATA AND CALCULATED PROPERTIES . 

NO. P T XI Y1 First_ F2OL PHIL PH12 01 02 INIGI/G21 811 822 612 

1 190.18 40.0 0.1398 0.1703 211.45 180.36 0.9869 0.9871 1.0799 1.0030 0.0739 -1344.05 -1326.58 --1335.35 
2 194.70- 44.-0 0,2378 0.2774. 211.45 180.36-0.9866 0.9868 -1.0583 1.0090 0.0478 -1344.05 -1326.58 -1335.35- 
3 210.07 40.0 0.3735 0.4159 211.45 180.36 0.9862 0.9864 1.0377 1.0192 0.0180 -1344.05 -1326.58 -1335.35 
4  2-34402- 40.4 -C.491-9--0,--5295----211.45-1800-36---0.9860 0.9861 1.0226 1.0320 -0.0091 -1344.05 -1326.58 -1335.35 
5 704.20 40.0 0.4986 0.5359 211.45 180.36 0.9859 C.9861 1.0220 1.0324 -0.0102 -.4344.05 -1326.58 -1335.35 
6 217:44 4C.0 C.6201 0.6475 214.45 180..-36 0:-.9-8-5-7---0-34-9859- -1-4100.84----1-4:0511---0.0416- -1344•C5----13264458---1335443-5- 
7 210.37 40.0 0.7585 0.7739 211.45 180.36 0.9855 0.0857 0.9990 1.0753 -0.0737 -1344.05 -1326.58 -1335.35 

---d----21.1.4.97---44.-0---4.8-718----0.8783- -211.45-180:36-0.9854 C.9856.-- 0.9938 4440985 -0.1002 -1344.05 -1326.58 -1335.35 

____--- 
PURE CONPCNENT PROPERTIES 

CRITICAL CROPFPTI-ES  
1 T . 556.4C P = 45.00 V . 279.60 CMFGA = 0.193 OMECAE = 0.0 DIPOLE = 0.0 ETA 2I 0.0 
2- I -=--562.4.00 -P = 48,60- V = 2-60.10- -OMEGA =-0.211 OMFGAH = 04.0 DIPOLE = 0.0 ETA = OA 

VAPOR PRESSURE ECLATION CCEFF ICI ENTS VAPOR PRESSURE AT NBP 
1-  A = 0.69339E•01 8-=-0.1242-4E- 04 C =•0.73000F 03 P = 7660 AT T a - 16.8 
? A = C•69C56E CI 8 = 0,12110E 04 C = 0•27079E 03 P = 760.0 AT T = 8C.I. 

M0LAR VOLOMI-F-444-A-T-4-044 COEFFICIENTS   ---OPPGNENT--ID ECPO-CHECK  
1 A = 0.61938E 02 8 = -.29977F 00 C = 0.16761F-02 ID NUMBER = 6 

-0-1.14907E-01 C-= 0.15880E-03- IC NUMBER = 5 

MIXTURE PROPERTIES 
_ACTIVITY F4TI-O-C-4LATICN CCEFFICIENTS PEWITS OF-TNEWMODYNAMIC -CONSISTENCY-TEST- 

A = 0.10526E 00 8 = -.23196E 00 C = -.46077E-02 ARFA ABOVE THE X-AXIS IS 0.0237 
STANDAR() DEVIATION-= 0-4-13914E-02 AREA BELOit THE X-AXIS IS 0.0364 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.45 
OHNE= 1.1.110 G2INE = 1414-03  - NORMALIZED AREA DIFFERENCE IS -0.2052 
TliNF = 40.00 T2INF = 40.00 CONSISTENCY INDEX IS 204.52 

-  

---5URMARY-0E- WILSON PARAMETERS CUAIITY OF FIT (MEAN ABSOLUTE DEVIATION) - -- - ------ 
MDDEL NO. PARAMETER VALUES 03JECTIVE FUNCTION PRESSURE COMPOSITICN 

------------------------------------320.61 408.82 C•9095E-12 0.70- - 0.00304 -. . . 

2 41.59 64.25 0.1655E-04 0.25 0.00131 
3 407.14 184.24 0.6744F 03 0-.46 0.00196-- 
4 -90.49 169.83 0.6097E-03 0.45 0.00189 

--5-  38.62 67.77 0.7048E-04 0.24 0.00129 -- 
6 43.58 69.34 C.4042F-04 C.58 0.00130 
7- 66.98 48.56 0.8199E-04 . 0,26 0•C0140 
9 .1.37 69.65 0.1957E-C4 0.25 0.00132 
9 33:45  69:60 -044.145.7-F--04 . 4.25-  0:00132  
in .10 01 IAA Al n 1..l1c-n1 n 11 n nn1ca7 



CAP DON TETRACHLORIDE:III RENZE#F-(2) SYSTEM -030C  

SUMNARY VLF OATA ANO CALCULATEC FRCPERTIES 

NO. P T XI Y1 F1OL F2OL PHI1 PHI2 GI 02 LN(C1/02) 011 822 812 
--- 

1 568.89 70.0 0.1428 0.1666 598.26 534.74 0.9717 0.9723 1.0735 1.0031 0.C678 -1064.38 -1042.71 -1053.56 
2 57-9-.-1-3- -7 0-.2394 0.2702 598.-26- 534.74- -0.-9712--- 0.9718 -• 1.0566 '1.0072 0.0478 -1064.38 -1042.71 -1053.56 
3 591.62 70.0 0.3791 0.4105 598.26 534.74 0.9706 0.9712 1.0348 1.C175 0.0169 -1064.38 -1042.71 -1053.56 
4-600.77 10.0 0.4934 0.5204 598.26 534.74-0.9701-- 0.9707 - 1.0238 1.0289 -0.0050 -1064.38 -1042.71 -1053.56 
5 599.67 70.0 0.4939 0.5215 598.26 534.74 0.9702 0.9708 1.0223 1.0266 -0.0041 -1064.38 -1042.71 -1053.56 
6 637.22 70.0 0.6224 0-.-6-41-1 5SE.-2f 53,4.-74--C:96919--E.-4794---t.-0094---1.40446 --0.0342---1064.38 ---1042.71---I053.56 
7 613.08 70.0 0.7624 0.7719 598.26 534.74 0.9655 0.9701 1.0014 I.C649 -0.0615 -1064.38 -1042.71 -1053.56 
8---616-.-02---10.4- 0..8750 0.8780- 598.26 ---534.74-----0.9694-0.9700- 0.9971 1.0876 -0.0870 -1064.38 -1042.71 -1053.56 

PURE CCPPCNENT PROPERTIES 
' CRITICAL PROPERTIES  

• 1 T = 556.40 P = 45.00 V = 279.6C OMEGA = 0.193 OMEGAH = 0.0 DIPCLE = 0.0 ETA = 0.0 
2 T =562.00 -P = 48.60 --  V=- 260.10--OMFCA = 0.211 - OMEGAH = 0.0 DIPOLE = 0.0 - ETA = 0.0 -- 

VAPCR PRESSURE ECLATICK CCFEFICIFATS VAPOR PRESSURE AT NBP 
1 -A =-O.-69339F-01- 41 =-0.-12424E 04 -0 = 0.23000F 03-- ------- P = 766.0 AT T-= 76.8-- 
2 A = 0.69056F 01 R = 0.12110E 04 C = 0.22079E 03 P = 760.0 AT I = 80.1 

POLAR VOLUHC FCLA-T4CK ccurFeicKTs  COMPONENT -ID -ECHO -CHECK  
1 A. = 0.61938F 02 B = -.29977F CC C = 0.16761E-02 10 NUMBER = 6 

. --2 -A - 0.70863P -0-2 8 - 0.14907E-.-41 --C -- 0.15880E-03 ---- --• ------------------ ID NUMBER =-- 5----  ---- 

MIXTURE PROPERTIES 
ACTIVITY RATIO EQUATION cerrricuPirs  RESULTS OE-THERMODYNAMIC CONSISTENCY-TEST  

A = 0.97204F-01 B = -.20607E 00 C = -.44724F-02 AREA ABOVE THE X-AXIS IS 0.0228 
STANDARD-  DEVIAffE* - 0.12941E-02 AREA BELOW THE X-AXIS IS -0.0301 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.47 
MINE = 1.1021 G2INF - 1.- 1200 . NORMALIZED AREA DIFFERENCE IS -.-0•1385 - 
TUNE = 70.00 T2INF = 70.00 CONSISTENCY INDEX IS 13.85 

-5-W4- 4ARY-  OF ittLS0N--PARAmFTFRS -OUALfTY OE ETT - IMEAN ABSOLUTE DEVIATION) 
MODEL NO. PAPAMFTFP VALUES OBJECTIVE FUNCTICN PRESSURE COMPOSITION 

 -1 --4e4.99 485.23 0-.0-  . 1.20 0.00182 ____. _  -- 
2 -106.95 200.91 0.63051-05 0.43 0.00082 - 
3 246.70 319.98 0.72-415E 03 0.80 0.00118  
4 -234.29 308.59 0.2169F-03 0.79 0.00113 
5 -420.3-3- -2t1:17- 0.-2463F-04 0.50 0.00081 -- - - - 
6 -125.34 218.94 0.1421F-04 0.95 0.00083 
7 -l01.60-------17.88-0:2803F-04- -0.54 --- --- 0.00083 -- _____ -------- 
a -108.80 202.17 0.7363F-05 0.41 0.00082 
9 109.15 202.46 0.4-3631 15 0.42 0.40082  
10 ' -236.29 3C5.47 0.1867F-01 0.67 0.00113 



GARCON TETRACHLORIDCfli 8ENZENC(2) SYSTEM 0300 • 

SUGARY VLF DATA ANC CALCULATEC FRCPERTIES 

NO. P T X1 YI FIOL F201 PHII PH12 G1 02 lNiG1/G2/ Eli 822 812 

1 750.00 79.3 0.1364 0.1582 790.1.3 714.72 0.9655 0.9662 1.0710 C.9982 C.0704 -997.84 -975.78 -986.82 
2 760.00- 78.--8- 0.2157 0.2415 778.77- 704.01- 0.9653 0.9661 •1.0486 1.0053-- 0.0424 -1001:23 - -979.19 ' -990.22 
3 760.00 78.6 0.2573 0.2880 774.26 699.76 0.9652 0.9660 1.C545 1.CC25 0.0506 -1002.59 -980.55 -991.58 

-4-760400- -78.-5-0.2944 0.3215 772.01 -697.64 0.9652 0.9660 1.0318-- • 1..0086 0.0228 -1003.27 -981.24 - -992.27 
5 760.00 78.2 0.3634 0.3915 765.30 691.32 0.9651 0.9659 1.0267 1.0116 0.0148 -1005.33 -983.30 -994.32 
6 764).00 70.0 0.4057 0.4350 76C . 05 687-4-1-2--0--. 96-r, 0 -0-.96-48 1.017 1-4-0-12-2 0 6 0 152 - 1006 . 70 984. 68- -995. 71)- 
7 Th0.00 77.6 0.526° 0.5480 752.00 678.80 0.9649 0.9657 1.0085 1.C296 :-0.0207 -1009.46 -987.45 -998.46 
8 760.00- 71.4 -0.6202--0.6180---747.61 674.66 -0:9648 0.9656 -1-.0033 -1.0333 0.0295 -1010.84 - -988.84 - -999.85- 
9 760.00 77.1 0.7223 0.7330 741.06 668.50 0.9647 C.9655 0.9984 1.0519 -0.0522 -1012.92 -990.93 .10014.93 

PUCE  CO'IPONINT PR-PREF-TIES  
CRITICAL PROPERTIES 

I T =-556.40 --P = 45.00-- V .--279.60- 'OMEGA = 0.193- - OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
2 T = 562.00 P . 43.60 V = 260.10 OMEGA = 0.211 OMFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

 VAPOR PRESSURE FOLATION COEFFICIENTS VAPOR PRESSURE AT NBP, 
1 A = 0.69339F 01 8 = 0.12424F 04 C . 0.23000F 03 P = 766.0 AT T = 76.8 
2 A = 0.69C56F Cl 8 = 0.4214-0E 04 C = 0:224798 03 P =-760.0 AT-T-= -80.4---- 

MOLAR VOLUME EQUATION COEFFICIENTS COMPCNENT 10 ECHO CHECK 
I  -A =-0.61938F 02 B-.--.29977E 00- t = 0.16761F-02 ' - - ID NUMBER = 6- - • -- 
2 A = 0.7C863E C2 B = 0.14907E-01 C = 0.15880E-03 ID NUMBER = 5 

-- 

MIXTURE PROPcnTICS 
ACTIVITY RATIO EOLATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

 A =-0.10197E 00 3 = -.25753E 00- C = 0.63737F-01 AREA ABOVE THE X-AXIS IS 0.0218 -- 
STANCARn CEVIATICN = 0.75516E-02 AREA BEM, THE X-AXIS IS -C.C273 

INCINE-TE-RILUTION ACTIVITY COEFFICIENTS CROSS-CVER POINT IS X = 0.44 
GIINF = 1.1074 C2INF = 1.0962 ' NORMALIZED AREA DIFFERENCE IS -0.1130 
T1-INF = 8-0-4-10 T-2-1-NE-= 76.54  HERINGTON J-FACTOR IS 1.53 - 

CONSISTENCY INDEX IS 9.78 

-S-UMMARY OE -WILSON PARAMETERS - - QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
MODEL NC. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 235.82 314-.68 0.0  -4.18 0.00156- 
2 -52.71 154.83 0.8141F-05 0.70 0.0C198 
3 -65.00- I7C.91 0.4300E-03 2.15 0.00138 
4 -65.66 171.18 0.4080E-03 2.10 0.00139 
4 P6.88 181.38 0.9446F-04 0.92 0.00170 _.. _. _ __, 
6 -45.09 164.53 C.3525F-C4 4.21 0.00122 
7 94.62 186-04 G.-47G0E-04 -0.94  0.00169 -  
8 -22.50 134.93 0.9338E-05 0.68 0.00202 
4 22.42 134.88 0.9333F-05 0.68 
10 -135.57 222.13 0.4916E-01 2.17 0.00152 



CAPCON TFTRACHLORIOCIIA CYCLOHCXANE(?) SYSTF-M 031  

SUMYAFY VII OATA AND CALCULATFC PRCPERTIFS 
_ 

NO. P 1 X1 Y1 Fun. F201. PHII PHI2 GI 02 LNIC1/G2/ ell 822 812 

1 760.00 80.3 0.0450 C.0680 814.15 719.56 C.9659 0.9616 1.3548 0.9872 0.3165 -990.84 -1113.74 -1051.04 
2 7110.-00- 79.6 0.1240- 0.1550 797.00-- 704.11 -0.9657 0.9611 1.1445 0.9968 0.1381 -995.81-  -1119.40-  -1056.34 -- ----- 
3 760.00 79.7 1.1340 0.1610 798.38 705.38 0.9657 0.9613 1.1118 C.9971 0.1090 -995.40 -1118.94 -1055.91 

 79.2- 4.2010 0.2100- 787.16 ----695.28--0-.9655 C.5611 1.0606 1.0084- 0.0505 - -998.72 -1122.11- 1059.45----- 
5 760.00 78.9 0.2560 0.2730 780.58 689.36 0.9654 0.9610 0.9967 1.0311 -0.0340 -1000.69 -1124.96 -1061.55 
6 760.00 79.1 0.20+0 6.2204----7+-5.57  C.S655 C-4-9611- 1.0166-4-.4246 00069-----999-.19--412-3.25----1O59.95  
7 760.00 76.7 0.7910 0.8050 733.25 646.81 0.9646 0.9603 1.0118 1.C485 -0.0356 -1015.42 -1141.75 -1077.29 

---8---760.00.  77.1 0.6750- 0.6910 740.19 653.05- 0.9647 0.9604- 1.0112 1.0515 -0.0390 -1013.19 -1139.21 -1074.91  
9 760.00 77.1 0.6850 0.6960 740.4C 653.24 0.9647 0.9604 1.0005 1.0740 -“0.0709 -1013.13 -1139.13 -1074.84 

-10--- -m0.00 77.4- 0.5790 0.6000 747.61-• 659.72 0.9649 0.9605 1.0107 1.0471 -0.0354 -1010.84 -1136.52 -1072.39 - 
11 7'30.00 77.5 0.5400 0.5690 750.46 662.28 0.9649 0.0605 1.0238 1.0286 -0.0047 -10C9.94 -1135.50 -1071.44 
12 7!.0.00  752.66-664.2-6-4.9645--0.9606 4.0174-4.0354 •0.0176 1009.25- ---1134.71----1010.70- 
13 760.00 78.1 0.4120 0.4360 762.18 672.81 0.9651 c.96o7 1.0126 1.0367 -0.0235 -1006.29 -1131.34 -1067.54 

-14-------740.00-----19.---0.1140 0.3450 771.11 680.84 0.9652 0.9609 1.0393 1.0200 0.0188 -1003.55 -1128.22 -1064.61 
15 760.00 78.8 C.2600 0.2850 778.77 687.73 0.9654 0.9610 1.0268 1.0220 0.0047 -1001.23 -1125.58 -1062.13 
16- 7a0- -79.3 4.1980- 0.2100 788.99---696.92-0.9655--0.9612 - 1.0742 1.0023 0.0693 -998.17 -1122.09 -4058.87 - 
17 760.00 79.5 0.1460 0.1710 795.62 702.89 0.9656 0.9611 '1.0742 1.0049 0.0667 •••996.21 -1119.86 -1056.78 
18 760-.00 79.7 0.1430 0.135C 8-00-41-4-0  0.1654---445614---+0898---1.00-44 0.0820 -994.93---1118.40------1055.41--  
19 760.00 78.1 0.4040 0.4270 762.40 673.01 0.965L 0.9607 1.0111 1.0388 -0.0271 -1006.22 -1131.26 -1067.46 

RUEF-£0"41C4ENT PROPERTIES - - 
CRITICAL PROPERTIES 

1 T = 45-.-00 V = 279-4-64 CNIF4A = 0-.193 OMEGAH-=i 040 OPOLE 0.0 ETA-= 
2 T = 553.20 P = 40.00 V = 311.20 OMEGA = 0.210 CMEGAH = 0.0 DIPCLE = 0.0 ETA = 0.0 

VAPOR PRESSURE FOUATION CCEFFICIENTS VAPCR PRESSURE AT NBP - - 
1 A = 0.69339E 01 8 = 0.12424E 04 C = 0.23000E 03 P = 766.0 AT T = 76.8 
-2 A -4.68450F -01 8-= 0.12035E 04 •C = 0.22286E 03 P = 759.1 AT I = 80.7 

MOLAR VCLUMF FOLIATION CCEFFICIENTS COMPONENT ID ECHO CHECK 
1---A---=-0.-619-38E-02 -8 =---.24477E-40 C = 0.16761E-02   -ID NUMBER = 

A = 0.929I4E C2 B = -.24859E-C1 .0 = 0.26157F-03 IC NUMBER = 9 

 -0-14XTU9F-RROPERTIFS 
ACTIVITY RATIO EQUATION CCEFFICIENTS RESULTS CF THERMODYNAMIC CCNSISTENCY TEST 

A - 0.2447-8E-40-0 = EoukTfem-souvED-feR X-INTERCE+4- 
STANnARD OFVIATION = 0.47434E-01 RUTS ARE: X = 0.79307F 00 ANn X = 0.30524E 00 

IN-FINITE-DILUTION-ACTIVITY C9FFFICIENTS ROTH RCCTS ARE IN THE RANCE 0 TO 1 
GIINF = 1.2773 G2INF = 0.8647 THERMODYNAMIC CONSISTENCY TEST IS ABORTED 
41INE-= •80.74 T2INg a -76.54 • 



uuy*^"Y OF oILsow p^PAMpTenS nu4urY OF FIT (pp^w ABSOLUTE DEVIATION 
pARAM ETen'v8LoES---ooJs6r{vE-powCT{aN'--- -pppS6uPe- Cnnpo5Yr{Qw - - - 

l 1178.33 -473.34 o.1421F-11 27.68 0.01878 
a 28.10 12+.17 0.110011E o+ c.)a 0.0056*  
o 901.23 -312.10 0.1910E-01 8.60 o.uo594 

----- '--+- -'o1+.+s -ayo.+s-'------n.z+45s-uI-'--- ------ - 7.74-  --- -~o.uoyaa --- 
5 381.91 -134.90 0.1+37F-02 2.46 0.00433 
'* '5+7.r.1- '-202.3+'-'-0.1021e-0*--- -----~ 3.98 ~~ - - 0.00420 --' 
7 3n5.55 -1+c.88 o.14c7p-02 2.56 o,ou^»» 
o 32.87 126.71 -*.3730F n+ 0.83 o"oo'566  
9 -3e.87 126.71 o.srazp-o+ 0.83 0.00566 

10 -*ss~++ ---2+1^+* 0.00+62 --- 

0 

0^ 
~ 

~ 

~ 
~ 
, 

^~~ 

~ 



ceonn TITPACHL0R101(1) 2 PROPANO1F2) SYSTEm 032A 

SUmNARY VIE OATA ANO CALCULATED PRCPERTIFS 
._ 

NO. P T X1 Y1 FIOL F201 PH11 PH12 GI 62 LN(01/62) 811 822 812 

1 579.60 7C.0 0.0860 0.2550 598.26 446.09 0.9665 0.9887 2.7647 1.0448 C.9731 -1064.3E -398.70 -891.64 
2 69-9.fH')-- 70i-0- 1.1660- -0.3920 598.26---446.09--0.9637- -0.9862 2..4946--  1.0595 - 0.8563 --1064.38--- 398.70---891.64 
3 737.80 70.0 0.2180 0.4690 598.26 446.09 0.9619 0.9845 2.2309 1.CE57 0.7202 -1064.38 -398.70 -891.64 
4 -766.4.30 704-0- -0,384e 0.5610 .5se.2 446.-CS c.95s7 -Q.9822- 1.7859 -1.1990 0.3984 1064.38 -398.70--------891.64 
5 798.20 70.0 0.5591 0.6340 598.26 446.09 0.9587 0.9804 1.4423 1.4516 -0.0064 -1064.38 -398.70 -891.64 
6 834.30 70.0 0.7110 0.6e6c sr;e.26 446.09 0.9500 0.0795 1.2364 1.G129----0--4-4164----10-64-4-31 39-8.70 -0914-64 
7 7-33.80 70.0 0.8150 C.7330 598.26 446.09 0.9597 0.9789 1.1386 2.5066 -0.7891 -1064.38 -398.70 -891.64 
a 733,50- 70.0 0.9450 0.8460 -598.26 446.09 0.9637-0.9789-1.0379 4.4332 -1.4519 -1064.38 - -398.70- - -891.64 
9 675.10 70.0 0.9750 0.9160 598.26 446.09 0.9663 0.9790 1.0194 4.9656 -1.5833 -1064.38 -398.70 -891.64 

POE CC"P(.14FNT PROPERTIES  
CRITICAL PROPERTIES 

45.a0- --Ni - -279,6c  i7mF0A = 0.193 OMEGAH = 0.0 DIPOLE = 0.0 ETA- =--0.0 
2 T.  = 508.50 P = 47.00 V = 218.50 OMEGA = 0.663 OMEGAH = 0.187 DIPOLE = 1.60 ETA = 0.0 

VAPPR--PPE9SURF-E011AT404--CflEFFICIENTS-  -VAPOR PRESSURE AT NBP. 
I A = 0.69339F Cl B = 0.124248 04 C = 0.23000E 03 P = 766.0 AT T = 76.8 
2 A 0- 0.66,b041 111 A 0 0.81305E 03 C 0. 0.1-32S-31- 03 P--=-764,7-AT-T-A. 8245- 

POLAR VeLUMF FOLATION COEFFICIENTS COMPONENT ID ECHO CHECK 
1 ---N - -0.61938E-02 B = -.2997-78-0-0- -C--- - - 0.167618-02 - IC NUMBER = 6 
2 A = 0.141788 03 A = -.498078 00 C = 0.92870r-03 ID NUMBER = 22 

MIXTURE PROPFRTIUS 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST • 

. . A - 0..10151E 01 B. = ---.67564E- 00- C-= -.20081F 01 AREA ABOVE THE X-AXIS IS 0.3450 
STANDAR° DEVIATION = 0.51657E-01 AREA BELOW THE X-AXIS IS -0.3371 

INF-14/1T-F-DitUTI0N ACTIVITY -00-EFFICIENTS CROSS-OVER POINT IS X = 0.56 
CAINE = 2.7598 G2INF = 5.3049 . NORMALIZED AREA DIFFERENCE IS 0.0116 
TIINF -0 70.-00 T2INr = 70.00 -------C-1111515-TENCY--ENDEX-I-S- I-416  

• 

SUMMARY OF WILSON PARAMETERS QUALITY CF FIT (MEAN ABSOLUTE DEVIATION) 
 MOOFE-NO. PARAMETER VALUES 'OBJECTIVE FUNCJION PRESSURE COMPOSITION 

1 -284.70 1442.26 0.11828-10 44.05 0.01194 
2 116-.30  1.66-1-444 041099F-02 8.87 0.02084  
3 -136.97 1416.68 0.62778-01 19.34 0.00599 
A -140.47 1431.11 0.1435E-01 18.44 0.00599 _ _ _ _ . _ 
5 -152.59 1558.33 0.39418-02 7.98 0.01105 
-6 2C9.5I 1494.71 0.29828-03 24.82 - - 0.00342 . ._ _____ ____ _ 
7 -188.03 1617.46 0.40378-02 9.79 0.00982 
8 12-7419  1590.15-------0413-968--03 2.29 0.01582 
9 -127.42 1590,08 0.1398E-03 2.29 0.01581 

 1-0-- -146.38 1428.65 0.4487E-02 19.78 0.00551 - 



CARfCN TETRACILORI0E11) 2 PROPANOtf2) SYSTEM 0320  

SUMMARY VIE DATA AN0 CALCLIATE0 PRCPERTIFS 

NO. P T XI Y1 F1OL F2OL PH11 PHI2 GI G2 INIG1/G2/ BII 822 812 

1 760.00 79.9 C.0340 C.1140 8C3.92 682.16 0.95E0 0.9868 3.0193 1.0055 1.0995 -993.79 -377.68 -834.39 
2-- 760.00 78.5 -0-40624 -4./850- 772.01 644.01 0.9586 0.9865--- 2.7998 1.0086 1.0210 *40034.27 -380.45 -842.10--- 
3 760.00 76.8 C.0920 0.2520 734.55 599.89 0.9589 0.9860 2.7023 1.0261 0.9683 -1015.00 -3E3.89 -851.64 

 4 -760404 7-44-4 4.1730---0.3760-•--675.86---532.31 0.9595 0,9848 -2.3320 1.0579- 0.7904 -1034.84 -389.79 - -.367074-- 
5 760.00 72.8 0.2240 0.4420 651.31 505.20 0.9599 0.9841 2.1961 1.0615 0.7270 -1043.55 -392.40 -874.79 

r3420 0.5340 609444 458.28 0.0604--411r9-8,2-8---4-.-8589---1-04-509 0.4194 -10-54-m$6---39-7-.32 -887.99 
7 760.00 69.7 0.4120 0.5750 592.72 440.C9 0.9601 0.9821 1.7085 1.2224 0.3348 -1066.66 -399.39 -893.48 

760.00- 69.1 0.4860 0.6040 581.77-- -42d.28 0.9601 0.9816 1.5501 1.3382 0.1470 -1071.23 -400.79 -€97.18-- 
9 760.00 69.0 0.5780 0.6400 579.96 426.33 0.9603 0.9811 1.3857 1.4878 -0.0710 -1072.00 -401.02 *897.79 

10-- 760.00-- 68.8 0.6470 0.6650 576.36 422.46 0.9605 0.9807 1.2945 1.6695 -0.2544 -1073.53 -401.49 -.4399.03-- 
11 760.00 68.9 0.7300 0.6920 578.16 424.40 0.9607 0.9803 1.1905 1.9969 -0.5172 -1072.76 -401.25 -898.41 
12 760.09-69.1 0-r404-0---4-47-490-- 541.-73---42-€4-48 -0,1-96C9 0,54799 14+164- -0,8005-*-10711.23----4044,79 .n8.97418-- 
13 760.00 70.? 0.8890 0.7600 601.97 450.13 0.9616 0.9794 1.0427 3.2979 -1.1515 -1062.87 -398.24 -890.42 
44- 764.00-- 7242- 049430- 0.8210 640.14  492.06 0.9626 0.9787 0.9896- 4.7336-1.5651-1047.96 -393.72 ----•.878.36-- 
15 760.00 74.1 049700 0.8930 677.85 534.62 0.9616 0.9777 0.9890 4.9433 -1.6091 -1034.12 -389.57 •••867.15 

PURE. Crt'PCW. NT-RR0PfkT.4--FS  
CRITICAL PRIIPERTIFS 

T = 556.40 •P =-45.00 V = 279.60- OMEGA =-0.1.93 OMFGAH = 0.0 DIPOLE = 0.0 ETA--=- 
2 T = 508.50 P = 47.00 V = 218.50 OMEGA = 0.663 OMEGAH,= 0.187 D1PCLE = 1.60 ETA = 0.0 

 -V-A-FLOR-PRE5SURF-EOUATION-CC-E-FFIC4ENT-5 VA-POR PRESSURE AT NBP 
1 A = 0.69339F 01 4 = 0.12424E 04 C = 0.23000F 03 P = 766.0 AT T = 76.8 
2 A - 0.6660'E 01 4 - 0.8140-58 03 C - 0.13293F 03 P-=764.7-AT I 82.5  

MOLAR VOLUME EQUATION CCEFFICIENTS COMPONENT In ECHO CHECK ---- I -A 0.61938P 02 4 = .29977E-00 C = 0.16761F-02 ID NUMBER = 6 
2 A = 0.14178E 03 8 = -.49807E 00 C = 0.92870E-03 ID NUMBER = 22 

MIXTURE- P90PrR4IES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A... 0.10612F et A .89781F 00 -E--_ -.18817E-01 AREA ABOVE THE X-AXIS IS 0.3435 
STANnARC OFVIATION = C.61008E-01 AREA BELOW THE X-AXIS IS -0.3584 

INFINITE 01ILTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.55 
GIINF = 2.8899 G2INF = 5.575C NORMALIZEC AREA CIFFERENCE IS -0.0213 
TIINF - T2INF - 76.54   HERINIGTON-J-FACTOR-IS 5.87  

CONSISTENCY INDEX IS -3.75 



SUMMARY OF WILSON PARAMETERS QUALITY (IF FIT (MEAN ABSOLUTE DEVIATION) 
MODEL NC. PARAMETER VALUES -- OBJECTIVE FUNCTION - PRESSURE CCMPCSITION 

1 -288.63 1506.8S 0.9095E-11 27.07 0.01088 
2 -99.54--1-463-.-?4 0.19-6921 03 -8.12  0.01063---------- 
3 -203.90 1532.65 0.1984F 00 9.92 0.00438 
4 -203.32 1539.07 -- 0.1763E-01 • - 9.45 0.00453 
5 -186.60 1550.99 0.3272F-02 6.73 0.00559 
AS- 221.61 1553.10 0.8760E-03 11.33 0.00439 -- - 
7 -201.28 1576.55 0.2403F-02 7.16 0.00536 
8 157.42 1520.14 0.15-07+-02 6-4-54- -0.00708-- 
5 -157.47 152C.47 0.1507E-02 6.54 0.00708 

 -1-0 -216.35- 1545.50 0.5632F-02 10.98 0.00435 



CELLOSOLVE11) H0(404E121 SY-54+44-0-13-   

SUMMARY VLF CATA ANC CALCULATEC PRCPERTIFS 

NO. P T XI YI FLOL F2CL PHIL PHI2 GI G2 LNIG1/021 011 822 812 

1 750.00 94.0 C.9050 0.2230 163.22 1561.53 1.0000 1.0000 1.1433 3.9614 -1.2426 0.0 C.0 0.0 
-----2---- 76-1}.-00- ----91-.4--4.-8930--- -O. 200C 146.02- i457.25- 1.0000-140000 1.1616 -3.8803 -1.2062 0.0 0.0 - 0.0- 

3 760.00 82.1 0.8220 0.1250 96.49 1126.82 1.00CC 1.0000 1.1935 3.2992 -1.0168 0.0 0.0 0.0 
-4--=--760-.00----76-.1--0.417•0 0.--C-880 -72.-81-- -446.2-7- 1.000T J.0000 1.2765 .-2.5754- 0.7019 0.0 - -0.0-- ----0.0- 
5 750.00 72.5 0.5580 0.0670 61.15 849.18 1.0000 1.0000 1.4870 1.8798 -0.2344 0.0 0.0 0.0 

-6-30 58-.79 828-..6-4--4.0000----1-.0004---1-.4004 1.6103-0.0719- Dart -0410 0.43- 
7 760.00 71.4 0.4470 0.0610 57.92 P21.11 1.00CO 1.0000 1.7841 1.5638 0.1318 0.0 0.0 0.0 

-- 8 750.00 70.2 0.2960- 0.0520 54.57 791.31 1.0000 1.0000 2.4379 1.2869 0.6389 0.0 0.10 0.0- 
9 760.00 69.9 0.287C C.CSCC 53.76 783.99 1.0000 1.0000 2.4541 1.2852 0.6469 0.0 0.0 0.0 

--10- -760.00-----69.-7 -0.1330 0.C350 53.22 779.15 1.0000 1.0000 3.7444 1.0803 1.2430 0.0 000- 0.10 

PURE COMPONENT PROPERTIES 
-CRITICAL-PR0PFPTIES 

1 T = 0.0 P = 0.0 V = 0.0 OMEGA = 0.0 OMEGAH = 0.0 DIPOLE = 1.63 ETA = 0.0 
2- T =-507.90 12- = 29.90--- V = 442.40 GMEGA-=60.298 CMEGAH = 0.0 DIPOLE = 0.0 - ETA-=--0.0 -- 

VAPOR PRESSURE ECLATI0N CCEFFICIENTS VAPOR PRESSURE AT NBP 
I A = 0.7-4441F  01 8 = 0.1743CE 04 C = 0.21333E 03 P - 759.7 AT T - 135.0  
2 4 = 0.68778F 01 8 = 0.11715F 04 C = 0.22437E 03 P = 759.0 AT T = 68.7 

MOLAR-VOLUME EQUATION-COFFEICIENI-S- .-COMPONENT 10-ECHO CHECK 
1 A = 0.98518F 02 9 = -.11172E 00 C = 0.36111F-03 ID NUMBER = 7 
2  A-----=---0. 12596E- 03 B - . .14456E-  -00- -C--= 0 .54720 F--03 IC NUMBER =-18--- ------ ------ 

MIXTURE PROPERTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY-TEST 

A = 0.17367F 01 9 = -.38992E 01 C = 0.67515E 00 AREA ABOVE THE X-AXIS IS 0.4094 
 STANPARD DEVIATION -... 0.13546F-01- AREA BELOW THE X-AXIS IS -0.3972 

INFINITE DILUTICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.49 
01-INF-=-4.6-785 G21NIF-= -4c4254 NORMALIZED-AREA DIFFERENCE-15- 0.0150 

' TIINF = 68.74 T2INF = 135.01 HERINGTCN J-FACTOR IS 10.63 
CONSISTENCY INDEX IS -9.13 

• SUMMARY OF ViILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
monEL No. PAR444.4 VA-LU-F-S-- GB4-EGTIV8 --FUACT4CN  P-RFSSURE- COMPOSITION 

1 963.02 469.33 0.1081E-08 86.71 0.00219 
2 1000.94 1685.33 0.3229F-02 115.99 0.02524 
3 1154.93 559.26 C.2676F CO 38.86 0.00613 

-4- 1238.53  559.28 0.8785E-01 30.49 0.00758 
5 1722.38 391.00 0.3764E-02 4.95 0.00980 
6 41404-24 40-5-c0-6-------0.--3517E-04 72.34  0.00123 
7 1716.19 369.44 0.2126E-02 8.81 0.00912 
a 1719.93 40C.99 0.4756F-03 4.53 0.01005 
9 1719.94 4C0.99 0.4756F-03 4.53 0.01005 
10 1090.28 606.04 . 0.1487F-01 42.59 0.00669 



crL LnsoLvIl 1 1 npxrNcja) sYsrrw ps+---- ' ---------- ------ -'----------------~'----- '-------- 
- - - '-- '- - ' 

Su*P«pY VLF o^T4 mvC ruLCu|^lFc ppnpEnTlpS 

wo. p r x Y ploL FacL PHI PH 12 GI c2 Lm(nxxG2) all 822 e12 
1 760.00 oo.s c.Ysou 0.4350 317.18 2703.99 1.0000 1.0000 1.0931 3.1*12 -1.0*20 0.0 o.0 0.0 --  z --760.0*---++°-7---o-895n- n.usYu' 16e. 13-- ln43.12' z~('nuo 1.0000 1.1e28 2.982* -0.e164 o~n - -~.~ -- - 0.0- 
3 7f)n.uu 73.9 0.6720 0.0820 65.48 zo43.17 1.0000 /.00un /.4112 o.ozy+ -u.»aoa 0.0 0.0 0.0 --- ------- 76o.00---71=a -0.*7*o '0.065c-- 57.35--1963.0+ *.nuoo 1.0000 1.*978 1.7199 -0.1382 0.0 a.o a.a ' 
: 760.00 68.5 o~*zao o.c+yo 5o.1c e87.72 1.00cn l.onoo 1.7508 1.*043 0.2205 o~o o.¢ 0.0 

a 1.*+7*--n~671s e^o Gale 0.0- 
7 .,"."" 65.1 0.1240 v.C180 42.1/ ,y,.^* /.u000 1.0000 2.6105 1.0606 0.9007 0.0 0.0 $.0 

wr-p*pprnr{es-------  
Cq[/[C^L pnPpEnT[FS 

I r-~---*°o p - o.* v ~ 0.0 ewp **-=-e-.v0 01Pga+--=--1^6 3 ETA - O=a  z 7 = on+.00 p ~ »z.lo v = 350./c ompe« = o.zen cppn«o = 0.0 oIPcLE = 0.0 ETA = 0.0 --------'- v^peP P^p6sopp pnL-^T/ow cppFplfle^TS ~~ -~ -~ ~~ --~~ ' - -~- -~-~ -~ VAPOR pxES5upf AT- Nep' -------- 
I A ~ 0.788+4r 01 n ~ 0.1743oF 04 c ~ o.azsasF on P = 759.7 AT r ~ 135.0 ---- --~'' »'~ 0.6965rp'01 -e -0"11530e-04' c-~  01~22e00p os --' ~~ -' - --' - p = 7*3.6 AT ' T  = 63.15 ---- xCi^» vcLowp pcour)[^ ccppp/CIrmT5 CowpoHFmT 10 pC*o C*pCu I. ^ - 0.14*5-*ne-02 o - .11172e ou oa --- an-wymep*-~ v  z 4 = 0.2o97eF oo a = -.713*4e oc C = o.l 4s5oF-oa IC *ovapu = so 

- w*xfu*f:--p*npFnffF 5---- --- -----' -'----------- -'---- '------'- - '- ' '' _ _-_-__ - 
Acrxvxry muTxo sou4rIow coEppIcIrmr3 RESULTS OF T*sp*ooYxx*/C cOxS,STewcv TEST 

. x ~ u'+*-72cc Cl o ~ .21«a5c Cl c - .1e0571 eo AREA weovf 9+f-X-^x*6-*y--'*=3*76  sT^woxxn nrv/^r/ow ~ 0.52556p-02 AREA opLoU THE x-xx/s IS -0.2824 -- ---- *mpUw«Te'xILoTIcm Acr/vITv cneppIcIemTa-- -~'----- ------cwouS-ovpn poImY Is x = u.sa-'----''-- ' 
oIImp = a.ruoa o2/wr = 3.2709 moxmALlzEo AREA nIp*ppsKcE IS 0.0428 -----TI INF 63.33 --TzYmF-*»s.of------~ ---'----'-------wew~wcTow J-pACTop IS 20.13 - --- '''-'--- 

cowonrFxcv IwoE'x IS -15.85 

-S"*^mv ~- - ~ WIL5nw P:pAw F Teys '--- ----~ '--------- --Qux|[-Tf eF-pl-1~--41yExw AeSoLursnFvI4YY(Jw) ' '--------- 
PCnFL Nn. nA*^wpvpn vuLuFS nuxpCTlvE romcT/ow pxES5opE Cowoo3/rIow 
--------- t-----*so.o3- -453.yo----0^*5+7p-1 I- 87~13---~ - 0.00122 '------ 

n 555.e7 zosz.m 0.3683F-o3 234.10 0.0*694 » 6;4^5z  56^+7 0.0086L- -- --- 
4 6ss.46 48s.24 u.1323s oo 49.93 0.01072 ---------------'s  1359.25 190 .5? -- 0.6188p-02 6.25 --- 0~01519 ' ' -------------- 
o 550.1+ 439.66 0.8549r-05 89.76 o~occ69 -- ---' --p - 1354.43 l+e.sz ---n.srco*-oz-- ---- --~ ll.ls-- ' -0.01350 - - ----'--------- '--' 
o 1325.93 2e+.92 0.+466r-03 4.83 0.01665 r 13 25-.3E z*+"~o *"/+"r-mn +=os -e~0*665  10 615.21 532.12 0-51e6r-01 58.97 0.0089* 

^*nlAnmnS7IC** 
orLF-ren-nn*e:-T*+'eA-LCuE~T-*ow- ------- --------' --- - --- 

Spp ImTnncuCTI[w FOP nFTAILS C[mCFnmlN6 CxTx nxSe UPDATE 
_ 



citIcRoroRNI, RONZENF121 SYSTOM 035A 

SUMMARY VLE CATA AND CALCULATED PROPERTIES 

NO. P T X1 Y1 FILL F2CL PHT1 PFI2 GI G2 LNIGI/G21 811 822 812 

1 276.20 53.0 0.0340 0.0550 499.37 266.50 C.9880 0.9833 0.8830 0.9957 -0.1201 -1009.80 -1217.82 -1039.88 
- 2- 278.-80---50.0---0*- 055 0- t).0770--499. 37- 266.50-- 0.9878-- -0 .983? -- 0.7712 -1.0033 -0.2631 -1009.80 -12 17.82 -1039. 88 

3 288.60 50.0 0.1210 0.1820 495.37 266.50 C.9870 C.9826 0.8569 0.9889 -0.1433 -1009.80 -1217.82 -1039.88 
 4-- ?-44. 30- 50.0 -- 0.1490 -0.2180 49.5.37- -266.50 0.9866 0.9823 0.8508 0.9968 -0.1584 -1009.80 -1217.82 -1039.88 
5 3j2.30 50.0 0.1840 0.2710 499.37 266.50 0.9860 0.9819 0.8780 0.9937 -0.1237 -1009.80 -1217.82 -1039.88 
6 317.60 50.0 C.276$-0.-3950 494.-3-7 266-.50 0.-9-8-49 ---0-3-98-1-2--(30.--8953--- -0.9757 -0.0859 1CCS. ec -121 7. B2-  ---1039.88- 7  

329.40 50.0 0.3140 0.438C 499.37 266.50 0.9843 0.9806 0.9044 0.9914 -0.0918 -1009.80 -1217.82 -1039.88 
8-- 348.40 - 50.0 0.4060 0.5540 499.37 266.50 C.9831 C.S797 0.9345 C.9601 -0.0270 -1009.80 -1217.82 -1039.88 - 
9 353.00 50.0 0.4340 0.5810 499.37 266.50 0.9828 0.9795 0.9287 C.9585 -0.0321 -10CS.80 -1217.82 -1039.88 
10-353.60 50.0 0.4790 0.6360 499.37 266.50 0.9821 0.9791 0.9481 0.9317 0.0174 -l009.e0 -1217.82 -1039.88 - 
II 334.00 50.0 0.5470 0.7020 499.37 266.50 C.9810 0.9782 0.9666 0.9256 0.0434 -1009.80 -1217.82 -1039.88 

344,40---40.0 0.6-44--0-.7150- 499.37- -266.50 0.9808- 0.9780 0.9655 0.9300---- 0.0374--1009.80 -1217.82 - -1039.88 -- 
13 410.80 50.0 0.6470 0.7910 499.37 266.50 0.9795 0.9771 0.9835 0.8900 0.0999 -1CCS.80 -1217.82 -1039.88 
14- 424.00 50.0 0.6930 0.8240 495.37 266.50 0.9788 0.9765 0.9865 0.8889 0.1042 -1009.80 -1217.82 -1039.88 
15 437.60 50.0 0.7460 0.8630 499.37 266.50 0.9781 0.9759 0.9898 C.8626 0.1375 -1009.80 -1217.82 -1039.88 
16  467.70-,--.50.-0--0.8330-0.9220---499.37 266.50 0.9766- 0.9747 1.0104 - -0.7972 - 0.2370 -1009.80 -1217.82 -1039.88 
17 478.20 50.0 0.9680 0.942C 499.37 266.50 C.9760 0.974? 1.0124 0.7664 0.2783 -1009.80 -1217.82 -1039.88 
18 40.0.80 50.0 0.01.60 016-9400---499--4-3-7 26-6450 E*9750 0,9744 1*--008-8- 0-4-6445 -0.4025----1009.80 -- 
19 501.60 50.0 0.9510 0.9830 499.37 266.50 0.9749 0.9732 1.0101 0.6341 0.4656 -1009.80 -1217.82 -1039.88 

 'PURE -COM-PCNENT PREPERTIES 
CRITICAL PROPERTIES 

1 T a 536-4-60 P a 54 * C 0 V a 2 7-6-s-0-0--0 MC A = 0 .-2-14-0T EGAM4 0. 1-87-0-134 PO E- ET-A-=-0-4- 28-- 
2 T = 562.00 P = 48.60 V = 260.10 OMEGA = 0.211 OMEGAH = 0.0 DIPOLE '=". 0.0 ETA = 0.0 

--VAPOR-PRESSURE EQUATION COEFFICIENTS - VAPOR PRESSURE AT NBP 
1 A = 0.69033E Cl B = 0.11630E 04 C = 0.22740F 03 P = 749.5 AT T = 61.3 
2- A a 0.69056E CI 9-.= 0.12110E 04- C- = 0.22079E 03 - - - - - P = 760.0 AT T = 80.1 - 

MOLAR VOLUME ECUATICN CCEFFTCIENTS COMPONENT ID ECHO CHECK 
1 A - -0.--6-ime,5r C2 8 a 0.302-64-E-04 C = 0-a-191-0-F-03-  40 NUMRFR = --8  
2 A = 0.70863E 02 8 = 0.14907E-CI C = 0.15880E-03 IC NUMBER = 5 

-MIX-TURF-PROPERTIES 
ACTIVITY RATIO ECLATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A =- .17112F 00 R = 0.62301E 01 C = 0.56118F 00 AREA  
STANCARC OEVIATION = 0.39978E-01 AREA BELOW THE X-AXIS IS 0.1015 

 INFINIT-F.--01LUTICNI ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.50 - _ . 
GlINF = 0.4427 G2INF = 0.6361 NORMALIZED AREA DIFFERENCE IS -0.3024 
TIINE = 50.00 T2INF = 50.00 CONSISTENCY INDEX IS 30.24 



SU4MARY OF WILSON PARAMETERS QUALITY OF FIT ()TAN ABSOLUTE DEVIATION) 
WWI NO. PARAMETER VALUES OPJECTIVE - FUNCTION PRESSURE • COMPOSITION 

1 -437.53 437.63 C.4103E-02 6.93 0.00708 
2 544.00 e30.90 C.27151 03 . 1.7-1- 0.00423  
3 -420.98 421.50 0.3648E-01 5.72 0.00657 
A -437.83 437.99- 0.5565F-01 • 6.95 0.00709 
5 -598.15 1071.23 0.8351F-03 1.04 0.00329 

----- ---- 6-- - -613.04 1160.73-- - 0.5577F-03 - 1.30. 0.00330 
7 -608.60 1128.91 C.74C0E-03 1.11 0.00329 
8 587.37 --1--0-241'76 042-4-1-5-E 03 -14i40 0.00340- 
9 -586.9C 1C18.85 0.2414F-03 1.10 0.00341 

10 ---395.61- 395.23 0.1-585E- 00-  A.I4 -- 0.00587 



• 
CHLCROFORMII) BrNLCNE12) SYSTEM 0350 

SUMMARY VLE DATA AND CALCULATED FRCPERTIES • 

NO. P T X1 Y1 F1OL F2OL PHI1 PHI2 GI G2 LNIG1/02/ 811 822 B12 

1 760.CO 79.2 0.060C 0.0890 1223.06 712.57 0.9753 0.9662 0.8962 0.9955 -0.1050 -778.90 -976.46 -840.01 
2- 760.04 19.0- -(1,06811- la,l000- 1216.35----708.2& 0.9752--f3:-9662- -0.8933-----O.9978 0.1106 -780.18 -977.82 -841.45--- 
3 760.00 78.4 0.1160 0.167C 1196.36 695.53 C.9747 0.9660 0.8887 0.9914 -0.1093 -784.C5 -981.93 -844.58 
-4  760.00- 77:9---0.1330--0.1900-1179.89---685.03-0.9745- 0.9659 0.8940 -0.9978 -0.1099-- -787.30 -985.37 - -847.45-- 
5 760.CO 76.9 C.1930 0;2700 1147.45 664.41 0.9739 0.9656 0.8997 0.9959 -0.1C16 -793.86 -992.32 -853.26 
6 760.00 76.2 0.2290 0.-41-60 1125.--15  0.-9655 0.9046--0-.997&--0.098n 798.51-- -997.24•---852r3& 
7 760.00 75.7 0.2660 0.3610 1109.41 640.29 0.9732 0.9654 0.9020 0.9943 -0.0973 -801.86 -1000.78 -860.31 
8-- -760.00- 74.7 0.3181- 0.4290 1078.44-620.71 0.9726 0.9652 0.9219 0.9862 -0.0674 -8C8.62 -1C07.92 - -866.26--- 
9 760.00 74.4 0.3330 0.4430 1069.27 614.92 0.9725 C.9652 0.9.168 0.9928 -0.0797 -810.67 -1010.08 -868.06 

-14-760.0G-73.4- 0.3881-0.5080 1036.16-594.06 0.9720 0.9650 C.9306 0.9891 -0.0610 -818.25 -1018.07 -874.72 -- 
11 760.00 72.2 0.443C 0.57CC 1CC3.31 573.76 0.9714 0.9648 0.9435 0.9833 -0.0413 -825.95 -1C26.17 -881.47 

1.6 0.-4-E570 0.-601-0- 986.49 562090-0.4712 -0•9647 0.9600- 0.9718 --0.0122 -830.20 -1030.63---- -885.18-- 
13 760.00 71.8 0.5170 0.6520 963./5 548.68 0.9708 0.9647 0.9625 0.9595 0.0031 -835.92 -1036.64 -890.18 
14--- 760.00- 69.7- 0.5700- 0.7020- 933.13- 929.58 0.97C3 C.9645 - C.57C3 C.956C 0.0148 -843.88 -1045.00 -897.13 
15 750.00 63.3 0.637C 0.7620 895.22 506.01 0.9697 0.9643 0.9818 0.9464 0.0367 -854.20 -1055.22 -906.12 

 -1f----760.00---67.0 0.7000 0.8140 861.06 484.86 0.9692- 0.9642 -0.9917 0.9339 0.0601 -863.97 -1066.03 -914.60 
17 760.00 65.4 C.7830 0.8750 820.39 459.79 0.9685 0.9640 • 0.9996 0.9148 0.C886 -876.23 -1C78.85 -925.24 
16 760.00 64.1 C.8530 0.9220 763.43 4401:46 04-46-80---0-.9649 1.-0-055 0.1331 886.40----1089.47 -934.04 -- 
19 760.00 62.6 0.9340 0.9680 752.73 418.33 0.9674 0.9638 1.0092 0.8461 0.1763 -898.37 -1101.96 -944.38 

PUR-F-C-emPON-FMT PROPERTIES - 
CRITICAL PROPERTIES 

• 536.60  V .-----2-46.00---CMFGA = 0.214 OMFGAI-= 0.187 DIPOLE -=- 1.02 --ETA 
2 T = 562.00 P = 48.60 V = 260.10 OMEGA = 0.211 OPEGAH = 0.0 DIPCLE = 0.0 ETA = 0.0 

VAPOD-PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT N8P 
1 A = 0.69033F Cl B = 0.1163CE 04 C = 0.22740F 03 P = 749.5 AT T = 61.3 
2 A = 0.69056F 01 8 = 0.12110E 04 C = 0.22079E 03 P = 760.0 AT T = 80.1 

MOLAR VOLUME EQUATION CCEFFICIENTS COMPONENT ID ECHO CHECK 
A = 0.302-64E-01- -0-=-0.11910E-03 IC NUMBER - 8- -- 

2 A = 0.70863F 02 8 = 0.14907F-01 - C = 0.15880E-03 ID NUMBER = 5 

-MIXTURE-PRoPFRTIFS 
ACTIVITY RATIO EOLATTON CCEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A - 0.7-897-8f 01 C = 0s25909E---00  AREA 480VF-TNE-X-AXIS IS----O.0410  
STANDARD DEVIATION = 0.93353E-02 AREA BELOIA THE X-AXIS IS 0.0445 

 INFINITE -01L0TICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.55 
GIINF = 0.8148 G2INF = 0.8060 NORMALIZED AREA DIFFERENCE IS -0.0408 
TIINF = 80.10 T2INF = 61.73 • • • HERINGTON J-FACTOR IS 8.23 

CONSISTENCY INDEX IS -4.15 



SUMMARY nF WILSON PARAMETERS QUALITY nF FIT (MEAN ABSOLUTE DEVIATION) 
monFt he. PARAMFTFP VALUES OPJECTIVE FUNCTION- PRESSURE COMPOSITION 

1 -344.67 363.73 0.7555F-04 4.00 0.00170 
2 598.22 1104.06 0.10301 03 2-4-211  0.00429-- 
3 -224.22 166.73 0.2023E-02 3.67 0.00173 
4-  -230.64 175.85  -0.2266F-02  3.70 0.00172 
5 -29.27 -75.51 0.7210E-03 2.67 0.00208 

 -258.20_....----203.33 0.1296F-03 4.76 0.00152 
7 -47.70 -57.28 0.6568F-03 2.84 0.00199 
8 344.88 387.02 0.23071 03 2.2f 0.00400  
9 349.98 -39C.37 C.23C8E-03 2.28 0.00401 

241:36- 193.14 0.2365F-01     3.75 - 0.00177 



CULOROIORMI1/ ETIFYL ACCTATC(2) SYSTEM 036 

SUMPAPY VLF DATA ANn CALCULATFC PRCPERTIFS 

Nn. P T X1 VI F1OL F2OL PHI1 PHI2 GI 02 LN(GI/G2) 811 822 812 

1 760.00 77.5 0.0710 0.0640 1166.84 740.94 0.9764 0.9551 0.5716 0.9834 -0.5426 -789.91 -1292.89 -981.07 
-- 2- - 760.00- 04-1100- 0.1020 1170.08-----743.30 0.9761- 0.9551 0.5862 0.9818 -0.5158 789426 -1291.61 980.44 

3 760.00 77.7 0.1400 0.1340 1173.35 745.66 0.9759 0.9552 0.6032 0.9768 -0.4820 -788.60 -1290.34 -979.28 
4 760.00. 77.8 -0.1740 0.1710 1176.62- 148.C3 C.5757 0.9553 0.6175 . 0.9706 -0.4522 787.95--1289•07 ---976038 
5 7S0.00 77.8 0.2230 0.2270 1176.62 748.03 0.9753 0.9554 0.6393 0.9622 -0.4088 -787.95 -1289.07 -978.38 
6 760.00 77-.5 0.2-590 C.2400---1-1-66.84 740.94 0.9749---04-9554 0446600 049618 0.3767 789,01 125-2.-6-9---*58-14-07  
7 760.00 77.3 0.3010 0.3230 1160.35 736.24 C.9745 C.S554 C.6829 C.9517 -0.3319 -791.23 -1295.45 -982.88 
8- 768.00-- 76.8 0.3650- 0.4080 1144.25- 724.59 0.9739 0.9554 0.7209 0.9308 -0.2556 - -794.52 -1301.88 -987440 
9 760.00 76.0 0.4480 0.5220 1118.84 7C6.25 C.5731 C.9554 0.7679 0.8870 -0.1442 -799.85 -1312.26 -994.71 

-10-760.00- 75.1- 0.5040 0.5960 1050•74 686.03- 0.9725 0.9552 0.7989 0.8588 -0.0722 -805.91 -1324.08 -*1003•03 
11 760.00 74.7 0.5280 0.6280 1078.44 677.20 0.9723 0.9552 0.8125 0.8417 -0.0353 -808.62 -1329.38 -1C06.76 

-12 760.00 73.5 C.5-81C 0E-7-00-0-1042-4-12 44-5-714---049549 0.8512 0.4950- --0•0683 
13 760.00 716.8 0.6500 0.7830 992.25 615.70 C.9709 0.9545 C.8857 0.7378 0.1872 -828.78 -1368.71 -1034.46 
14- -760.00 7044- 4.7040- 0.8390 952653- 587.61 0.9704- 0.9541 0.9199- -0.6687 0.3189 - -838.80 --1388.28--*1048.25 -- 
15 760.00 68.9 0.7510 0.8790 911.32 556.62 0.9658 C.9535 0.9437 0.6281 0.4072 -849.76 -1409.67 -1063.33 
16---760.00--67-44 0,7910 0.9100 879633- -536.23 0.9653- C69540 0.9621___._-0.5767 0.5117 -858.69 -1427.12 -*1075462 -- 
17 760.00 65.6 0.8560 0.9500 825.39 498.74 0.9685 C.9521 0.9867 0.5019 0.6760 -874.68 -1458.38 -1097.66 
18 7y0.00 -63.7 0.9220 045740 778.79 466.61 0446-78*-----a4-4488  

PURE COMPONENT PROPERTIES • 
 -CR4T-ICAL-PROPEPTIFS 

1 I = 536.60 P. = 54.00 V = 276.00 OMEGA = 0.214 OMFCAH = 0.187 DIPOLE = 1.02 ETA = 0.28 
2 T --523.30 P = 37.80 V = 286.00 O-MEGA - 0.373 OMEOAH - 0.2-78 DIPOtE-= -1-478 --0.50  

VAFCR PRESSURE FCLATION CCEFFTCIFtTS VAPOR PRESSURE AT N8P • 
• - 1 A = C.69033F 01 B =4.1163-OF 04 C- = 0.22740F 03 - P = 749.5 AT T = 61.3 -- 

2 A = 0.70941F 01 3 = 0.12387F 04 C = C.217COF 03 P = 769.5 AT T = 77.1 
M01 AP- FQUATTCN COEFFICIENTS - COPPCNENT ID ECHO CHECK - - 

1 A = 0.61065F C2 B = 0.30264F-01 C = C.11910E-03 • IC NUMBER = 8 
2 A - 04-1361-2F 03 41 = .37001E 00 0--=-0-4-804-45-F--04  ID NUMBER 

MIXTURF PROPERTIES 
ACTIVITY-PATIO FOLATICN CCEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST - 

A = -.56087F 00 B = 0.35987E 00 C = 0.12507E 01 AREA ABOVE THE X-AXIS IS -0.1848 
STANCAP-G .GFVI-ATION - C.98208E-02 AJLFA-8FLCW THE X-AXIS IS 0.2207 - 

INFINITE DILATION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = C.54 
GIINF = 0.57C7 G2INF = 0.3500 NORMALIZED AREA DIFFERENCE IS -0.0887 
TIINF = 76.72 T2INE = 61.73 HERINGTON J-FACTCR IS 7.20 

CONSISTENCY INDEX IS 1.68 



simmAPN,  OF tlILSON PAPAMETERS QUALITY CF FIT (MEAN ABSOLUTE DEVIATION) 
 MODEL ND. PAPAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITICN 

1 -449.25• 95.03 0.3197F-13 S.66 0.00529 
2 266w55 2Ct.E7 0.43-78F 03 3.1-2- 0.00361--- 
3 

 
-354.31 -98.96 0.5372E-02 6.18 0.00289 

 ----4 -391466- -50.97 0.1099E-01 7.81 0.00372 _ --- 
5 -281.45 -186.31 C.9C12F-03 3.25 0.00322 
6 -3.30.01 124.21 043450E-C3     -4473- 0.00263 
7 -276.2C -192.07 0.1256E-02 3.12 0.0C333 
B ??9.65 251-s-11. 0.366-5E C3 2.80 0440452  
9 -229.63 -251.15 0.3664E-03 2.80 0.00452 

10--- -3-55.53-- -90.23 0.4453E-02- -6.30-  0.00292 



CifiCRCEORV(1) PrTHANCL(2) 

SUMMARY VLF CATA MVO CALCULATFC PROPERTIES 

NO. P T X1 YI F1CL F201. PHIL P1-12 GI 02 LN(01/G2) 811 822 812 

1 420.00 50.0 0.0060 0.0151 499.37 402.25 C.S7S5 0.9709 2.0657 1.0036 0.7238 -1009.80 -1395.64 -1190.19 
2- 434.00- -404-0 0.0122 0.0312 499.37 402.25 0.9793 0.9706 2.1227 1.0026 0.7501 -1009.80 -1395.64 -1190.19- 
3  428.00 59.0 0.0180 0.0436 499.37 402.25 C.9751 0.9704 2.0303 1.0044 0.7077 -1009.80 -1395.64 -1190.19 

--- 4- 442.00 50,0- 0.0341 0.C855 459.37 -4C2.25 0.9783 0.9694 2.1673 1.0076 0.7659 -1009.80 -1395.64 -1150.19 -- 
5 479.00 50.0 0.0800 0.1990 499.37 402.25 0.5764 0.9668 2.3251 1.0014 0.8424 -1009.80 -1395.64 -1190.19 
6 495.00 53.0 0.1030 0.2490 499,44 402-a-2-5-8.r9756 0,9657 2.3162-1.0025-- 0.8374- -1009.80 -1395.64- -1190.1-9- 
7 496.00 51.0 0.1020 0.2430 459.37 4C2.25 C.5755 C.9657 2.3036 1.0027 0.8318 -1009.80 -1395.64 -1190.19 

------8---527.00--- 50.1 0.1430 0.3090 -499.37- 402.25 0.9739 0.9636 2.2161 1.0168 - 0.7791 -1009.80 -1395.64 -1190.19 -- 
9 526.00 50.0 0.145C 0.216C 459.37 402.25 0.9740 0.9636 2.2309 1.0070 0.7955 -1009.80 -1395.64 -1190.19 

 1-0- 548.00 50.0 0.1780 e0.3520 499.37-- 402.25 0.9728 0.9621 2.1064 .1.0321 0.7134 -1CC4.80 -1355.64 -1190.19 -- 
11 549.00 50.0 0.1790 0.3590 499.37 402.25 0.9728 0.9621 2.1401 1.0240 0.7371 -1009.80 -1395.64 -1190.19 
12 533.0 50.0 0.2340 0.4340 499.3-4 402,25 0.9440-8,9598 2,-0945 1.0266---0.4145--1-009.80---1395.64 -1190.49-- 
13 598.00 50.0 0.2620 0.4680 499.37 402.25 C.9703 0.9507 2.0703 1.0262 0.7019 -1009.80 -1395.64 -1190.19 
-14- 6564-00 50.8- 4.42701 -0.5940- 499.37---402.25-0-.9673 0.9944 1.7599 1.1046 0.4658 -1009.80 -1395.64 -1190.19 -- 
15 694.00 50.0 C.5360 0.6130 499.37 402.25 0.9669 0.9543 1.4663 1.3121 0.1111 -1CCS.EC -1395.64 -1190.19 

-- 16 692.00 50.0 0.5540 0.6170 499.37 402.25 0.9669 0.9545 1.4237 -1.3471 - 0.0553 -1009.80 -1395.64 -1190.19 
17 666.00 50.0 0.6530 0.6630 459.3? 402.25 C.9667 0.9542 1.3054 1.5323 -0.1602 -1009.80 -1395.64 -1190.19 
18 669.00 50.0 0.7040 0.67(30 499.37 402.25 C. C.-G-540 1.2-290 --1-a-7-665--- 0-6-362-8---.4009-.80---139-5.64----1190.19--- 
19 666.00 50.0 C.7850 0.695C 499.37 402.25 0.9667 0.9543 1.1383 2.2383 -0.6762 -1009.80 -1395.64 -11SC.19 

 20  -654.00---54.4 0.8520- 0.7270----499.37- 402.25 -0.9671 -0.9549 1.0844 -2.8773 -0.9758 -1009.80 -1395.64 -1190.19 - 
21 624.00 50.0 0.9350 0.7890 499.37 402.25 0.9688 0.9573 1.CIES 4.8144 -1.5529 -1CCS.80 -1395.64 -1190.19 
22  606.04  58.0---G.-9570 0.8340- 499.37 402.25 -_0.9696---0.9586 1.0229- 5.5680 --1.6544 -ICC9.80 -1395.64-1190.19 -- 
23 5/3.00 50.0 0.9770 0.8710 499.37 402.25 C.S7C8 0.9602 1.0080 7.7960 -2.0457 -1009..80 -1395.64 -1190.19 

• 
-POPE COMPONENT PROPERTIES 

CRITICAL PROPERTIES 
1 =-536.60 P = 54.00 V - = 276.00- OMEGA = 0.214 --OME-GAH = 0.187 DIPOLE = 1.02 ETA =- 0.26 -- 
2 T = 513.20 P = 7I.5C V = 118.00 OMEGA = 0.557 CMFGAH = 0.105 DIPOLE = 1.66 ETA = 1.21 

VAECP PRESSURE E0U-AT-I-N CEEFEICIENTS --VA-PGRPRESSURE-AT-MIP  
1 A = C.69C33F Cl B = 0.11630F 04 C = 0.22740F 03 P = 749.5 AT T = 61.3 
2 A = 0.78786P 01 B = 1.14731E 04 C = 0.230e0F 03 P = 758.5 AT T = 64.7 --  

MOLAR VOLUME EQUATION CCEFFICIENTS COMPONENT IC ECHO CHECK 
-1 A--= 0.61065P 02- B - 0.30264F-01 C = 0.11910E-03 In NUMBER = 8 

2 A = 0.64511P 02 8 = -.19716E 00 C = 0.38735E-03 ID NLMBFR = 23 

... MIXTURE PROPERTIES 
ACTIVITY RATIO EQUATION CEEFFICIPNTS RESULTS OF THERMODYNAMIC CCI\SISTENCY TEST 

A = 0.72329E 00 B = 0.97934F 00 C = -.36841F 01 AREA ABOVE THE X-AXIS IS 0.3450 -- 
STANCARr CEVIATION = 0.74741E-01 AREA BELCW THE X-AXIS IS -0.3601 

INEINITE -01L041-04-A0TIVITY -COEFFICIENT-5  CROSS-OVER POINT IS X - 0.60 
G1TNF = 2.0612 G2INF = 7.2535 NORMALIZED AREA DIFFERENCE IS -0.0214 
TUNE = 50.00 T2INP = 50.00 CONSISTENCY INDEX IS 2.14 _ 

• 



SUMMARY OF WILSON pARA,,FTFRs CUALITY CF FIT (MEAN ABSOLUTE DEVIATION) 
 MOOFL Ne. PARAMETFR VALUES - OBJECTIVE FUNCTION - - PRFSSURF COMPOSITICN 

1 -554.70 1835.90 0.2808F-06 30.21 0.02727 
2 --4--10.1*-- 1569-.-5-0 0:3?-24F-03  -3.12 -0.00822__-_.._------ 
3 

 
-478.36 2071.55 0.7458F CO 8.57 0.01224 

4 -481.58 2082.57 0.1466E - 00 . - 8.80 0.01249  
9 -403.48 1940.78 0.5716F-C2 3.25 0.00827 

 6 -395.87 1904.93- 0.4520E-02 3.46 0.00833 
7 -392.92 19C4.97 C.45C7F-02 3.45 0.00840 
0 411.52 1 74-7,34 0.-144-4F-02 -3. 10- -0.00823  
9 -412.61 1984.88 0.1079F-02 3.11 0.00830 __-__ ---10 --491.51- --21C1.66 -----0.2664F-01 • 9.87 - 0.01343- 



CHICROFORV(1) METHANOL(?) SYSTEM 0370 

_ . 
SUMMARY VLE DATA ANC CALCHLATEC PROPERTIES 

NO. P T XI Y1 FIOL F2CL PHIL PHI? CI G2 LN(G1/G2) 811 822 812 

1 760.00 63.0 0.0400 0.1020 762.13 679.59 0.9685 C.9563 2.4553 0.9989 0.8994 -895.15 -1204.46 -1033.90 
--- 760.00- 62.0 0.0650- 0.1540 - 738.81-- 653.91 0.9680 0.9557 2.3520 1.0035 0.8518 -903.23 -1218.07 -1044.97 -- 

3 760.00 60.9 0.0950 0.2150 713.79 626.56 0.9675 C.95E0 2.3241 1.0033 0.8400 -912.25 -1233.25 -1057.32 
760.00 59.3 0.1460 0.3040 678.55 588.44 0.9666 0.9540 2.2473 1.0027 0.8071 -925.62 -1255.71 -1075.61 -- 

5 760.00 57.9 0.1960 0.3/80 646.74 554.43 0.9659 0.9531 2.1822 1.0092 0.7712 -938.44 -1277.17 -1093.12 
6 760.00 57c0--12-34.0--Wi-4240- 0.9655--C.952-6 --2.i194__----1.0140---0.7372 -945.39 -1288•79- -1102.60  
7 760.00 55.9 0.2870 0.4720 608.11 513.65 0.9649 0.9519 1.9772 1.0414 0.6411 -955.08 -1304.96 -1115.82 
W - 7730.00 55.3 0.3320- 0.5070 596.28 501.28 0.9646 0.9515 1.8717 1.063C 0.5657 -960.43 -1313.87 -1123.11 - 
9 760.00 54.7 0.3830 0.5400 584.64 489.17 0.9643 C.9511 1.7619 1.1000 0.4711 -965.83 -1322.85 -1130.46 
10 760.00 - 54.3- 1.4250- 0.5640 - 576.97-- 481.22 0.9641 0.9509 1.6801 1.1369 0.3905 -969.46 -1328.88 -1135.40.-- 
11 760.00 54.0 C.4590 C.5800 571.27 475.34 0.9640 0.9507 1.6154 1.1782 0.3156 -972.19 -1333.42 -1139.11 
12 760.00 53.8 0.52)0 0.6070 567.5C 17-1a44 0.1-963S C-.-950& 1-.m021- ---0-4.1815 -•••11414.60- 
13 760.CO 53.7 0.5570 0.6190 565.62 469.50 C.5638 C.9505 1.4347 1.3212 0.0824 -974.93 -1337.98 -1142.85 
14- 760.04 53.5 0.6280 0.6430 561.87 465.65 0.9637 0.9504 1.3305 1.4863 -0.1108 -976.77 -1341.03 -1145.35 
15 760.00 53.5 C.6360 0.646C 561.87 465.65 0.9637 0.9504 1.31S9 1.5062 -0.1321 -976.77 -1341.03 -1145.35 
16- 760.00- 53.5 0.6670•--0.6550----561.87 465.65-0.9617- -C.9504-- 1.2760 1.6046 -0.2291 -976.77 -1341.03 -1145.35 
17 760.00 51.7 0.7530 0.6840 565.62 469.50 0.9637 0.9506 1.1726 1.9656 -0.5165 -974.93 -1337.98 -1142.85 
18 760.00 53.9 C.7970 0.7E1C 56S.38 473.38 0.9.638 8-.-9548 1-.4280 2-42448-0.6882 973. 10- 
19 760.00 54.4 C.8550 0.7300 578.88 483.20 0.9640 0.9512 1.0773 2.7814 -0.9485 -968.55 -1327.37 -1134.16 
20- 760.00- 55.l---0:9040 0.7680 594.33 499.25 -0-.9644 0.9518 1.0444- 3.4962-1.2082 -961.33 -1315.36 -1124.33 
21 760.00 56.3 0.9370 0.8120 616.09 522.02 0.9648 0.9527 1.0282 4.1325 -1.3911 -951.54 -1299.05 -1110.99 

-----22-----760.00-- ---57-.9-0.970C-- - 0.8750 648.83 556.64- C.9655 C.9539 1.0170 5.4182 -1.6729 -937.57 -1275.73 -1091.94 

PURE COMPCNENT PROPERTIES 
CRITICAL PROPERTIES 

1 T = 536.60 P = 54.00 V = 276.00 OMEGA = 0.214 OMEGAH = 0.187 DIPOLE = 1.02 ETA = 0.28 
513.20 P =78.50 V 1-18.00 -OMEGA -OMEGAH = 0.105 DIPOLE 1.66 ETA - 1.21 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT N8P 
1 A = 0.690330  01 8 0.11630E 04 C 3  0.22740F 03 P-.-449.5 A-T--T . 61.3 
2 A = 0.78786F CI 9 = 0.14731E 04 . C = 0.23000F 03 P = 758.5 AT I = 64.7 

 MOLAR vetumE FOLATICN- CCEFFICIENTS COMPONENT ID ECHO CHECK -- 
1 A = 0.61065E 02 B = 0.30264F-01 C = 0.11910E-03 ID NUMBER = 8 
2 A - 0.64511E 02 8 -.19716F 00 C-= 0.38735F-03 - ID NLMBER = 23 

MIXTURE PROPERTIES 
ACTIVITY PATIO FOUATICN CCEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.84834E 00 8 = 0.13930E 00 C = -.26920F CI AREA ABOVE THE X-AXIS IS 0.3405 
STANDARD DEVIATION = 0.42469F-01 AREA BELOW THE X-AXIS IS -0.3198 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-CVER POINT IS X = 0.59 
 LTNr  - 2-.12158 q21NE-=---5.4479    NORMALIZED AREA DIFFERENCE IS-0.4313  
TITNF = 64.75 T2INF = 61.73 HFRINGTON J-FACTOR IS 5.17 

CONSISTENCY INDEX IS -2.04 



SUMMARY (IF V4ILSON PAFAMTTFRS DUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
.-- - mgnFL NO. PAPAMFTFP VA11IFS OBJECTIVF FUNCTION PPFSSUPF COMPOSITION 

1 -443.45 1578.07 0.2638F-IC 32.92 0.01885 
2 4c9,64--  1904.05- 0.37021 03 -4-4-77  0.00808 
3 -368.27 1676.05 0.97131-01 8.06 0.00730 

----4  -371.13 1.701'.03  0.2368F-01- --- -- - - 6.83 -- 0.00715 
5 -369.39 1762.70 0.3849F-02 3.59 0.00692 

 6 -367.37 1-753.89  0.3103F-02 3.63 0.00693 
7 -371.95 1793.79 0.3078F-02 3.42 0.00696 
8 373,49------1-745 4, .7 4.-44621 03 3.63 0.00691---=- 
9 -373.10 1775.48 0.7359F-03 3.63 0.00691 

10- 3273.74  1689.54 0.5813-E-02 8.09 0.00729 



cilicacronfiti) MITFYL. ISCRUTYL KETrm: SYSTC4 03E 

SUMMARY VLE CATA ANC CALCULATED PROPERTIES 

NO. P T XI Y1 FICL F2CL PF11 PFI2 GI 02 LNI101/021 811 822 812 

I 760.00 113.4 0.0450 0.0944 2824.81 668.71 Co9879 0•9518 0.5560 1.0213 -0.6082 -602.53 -1529.04 -944.24 
----2--- 760.00--112.-3 -0.0670-0.1385 2755-.71 647.57 0.9871 0.9513 0.5611 1.0264 -0.6038 -••607.28 -1544.46' --952.83--- 

3 760.00 109.3 C.1C91 0.2254 2578.84 594.18 0.9855 0.9499 0.5983 1.0517 -0.5640 -619.96 -1586.25 -976.13 
__.._4-_.___760.00- 107.9 0.1470 0.2935 2499.29 570.51 0.9844 C.9494 0.5960 1.0429 -0.5595 -626.06 -1606.24 -987.28 --- 

5 750.00 102.2 0.2437 0.4736 2193.10 481.47 0.9815 0.9472 0.6591 1.0360 -0.4523 -652.02 -1691.45 -1034.80 
6 150.00 97.4 0.322`. 0-1-6002---1-455.44------4-14. 84-O. 9-794--0.9454,- 0.7064 -1.0175 0.3650 -675.53 - -1768.60- 1077a 84 -- 
7 750.00 92.1 0.4055 0.7158 1715.96 350.05 C.9774 C.9435 0.7619 0.9748 -0.2464 -7C3.14 -1859.25 -1128.43 
8 760.00 - 85.5 0.5069 0.8245 1447.83 280.60 0.9752 0.9406 0.8302 C.9026 -0.0837 -740.38 -1981.66 -1196.73 
9 750.00 78.1 0.6411 0.9C97 1187.11 216.59 0.9728 0.9368 0.8811 0.8233 0.0679 -785.87 -2131.26 -1280.20 
10-------760.00--74-.4 0.7425- 0.9481 1C35.26- 181.13 0.9712 C.9338 C.9201 0.7566 0.1956 -818.46 -2238.61 -1340.08 -- 
11 760.00 66.4 0.8516 0.9860 844.87 138.82 0.9688 0.9287 1.0060 0.4774 0.7453 -868.76 -2404.51 -1432.58 
12 760.00 61.8 0.9774 0.9990 7-45.46---1-1-5w-70 0.96-41 0.9-248 1.0-184 041-2675 - --904•45--25224-42-498.28-- - 

• PURE CCMPONENT PROPERTIES 
'CRITICA-1- PROPERTIES 

1 T = 536.60 P = 54.00 V = 276.00 OMEGA = 0.214 OMEGAH = 0.187 DIPOLE = 1.02 ETA = 0.28 
2 T = S75-44-0-- P =-4-6,1C V = :3-343,-50---CMEG-400 0.-302---- 0-IPOLE = -1,65 --ETA-=-4450----- 

VAPOR PRPSSURF EQUATION COEFFICIENTS VAPCR PRESSURE AT NOP 
A = 0.69033E 01 H = 0.11630F 04 C = 0.22740F 03 P = 749.5 AT I = 61.3 

2 A = 0.68256F Cl 8 = 0.12567E 04 C = 0.20240F 03 P = 760.3 AT T = 116.2 
MOLAR VOL-UME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 

1 A = 0.61065F C2 B = C•30264F-C1 C = C.11910E-03 IC NUMBER = 8 
2 A - 03 8 - .82574F 01 C - 0v-336-74F-03 10 NUMBER =-29  

- - - 
MIXTURE PROPERTIES 

ACTIVITY RATIO- FOUATION COEFFICIENTS RESULTS CF-THERPODYNAMIC CONSISTENCY TEST - -- - 
A = -.55394E OC 3 = -.32062E 00 C = 0.21919F 01 AREA ABOVE THE X-AXIS IS -0.2327 
STANDARC DEVIATION = 0.515701 01 AREA PEIAN 

. 
 

• INFINITE 0110TICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.58 
GIINE--= 0.5747 -G2INF = 0.2679 NORMALIZED AREA DIFFERENCE IS 
TiiNF = 116.17 T2INF = 61.73 HERINGTON J-FACTCR IS 24.38 

- CONSISTENCY INDEX IS -21.01 



SU!4MARY OF wftsnN PARAmFTFRs QUALITY CF FIT (MEAN ABSOLUTE DEVIATION) 
MODEL NC. - PARAMETER VALUES OBJECTIVE - FUNCTION PRESSURE COMPOSITICN 

1 -408.85 . 65.59 0.2416F-12 27.24 0.00735 
2 562.84 029.31 C.1357C 02 14.99 -0.02100- 
3 -451.83 178.98 0.4219F-01 24.55 0.00876 

-4 -486.55 213.i3 - 0.6460E-01 30.55 - - -- 0.00713 
5 -160.09 -256.32 0.9237E-02 11.12 0.01255 

 -6---  336.91 -153.86 0.2659E-03    39.94 0.00241 
7 -150.77' -291.68 C.9419F-C2 14.89 0.01089 
4 204.31 151.10 0.--1-458F C2 7.64 0401.544- 
9 -203.61 -152.19 0.1958E-02 7.68 0.01543 

---1-0 -------468.85 215.37 0.4414F-01 24.48 0.00892 

-4*DT - AGNOSTIC**  
I DATA POINTS FROM ORIGINAL RFFFRFNCE OFLFTFC PR1CR TC CALCULATION 

SIF INTROEU-ET-IP4-F04--DET-A-1-ES-C-eNCFPNFUN&-RA-T-A-1314c-S-E-UPDA4F.  



CYCL9HCXANC(1) CYCLOUCXIN112/ SYfiTUM 039 

SUMNARY VLF DATA ANC CALCULATEC PRCPERTIES 

NO. P T XI YI F1OL F2CL PHI1 PHI2 Cl G2 LN(G1/G2) 811 B22 812 

1 760.00 12.9 0.0281 0.0321 775.37 727.73 0.9625 0.9630 1.0734 0.9976 0.0733 -1094.38 -1C8C.60 -1087.36 
773.81---726.24 0.-9625-0.9630 1.0644 1.0000 0.0624 -1094.90 -1081..-11- 

3 750.00 82.6 0.0627 0.0758 769.16 721.81 C.9624 C.9629 1.1451 0.9957 0.1398 -1096.45 -1082.65 -1089.43 
4  460-.04 82.4 4.0994- -0.1139 772.92- -42-5.40 0.9625 -0‘9630 1.0769 -0.9890-- 0.0851 -1095.19 -1081.40 -1088.18-- 
5 750.00 82.6 0.1742 0.1902 767.83 72C.54 C.9624 0.9629 1.0359 0.9919 0.0434 -1096.90 -1083.09 -1089.87 
6 760.00 82.4 0.2214 0.2428 764.97 717.41 0.-9624 0.9628 1-.44-57 0.9870---0.0578---1097.86-1084.05---1050.83 
7 7:.)0.00 32.1 0.2939 0.3128 758.39 711.53 0.9623 C.9627 1.0222 0.9968 0.0252 -1100.10 -1086.26 -1093.05 

f.1149--0.3438--758.92 111.95 0.9623 0.9627 1.0480 0.9804 0.0667 -1099.95 1026.11 -1092.91---- 
9 750.00 32.0 0.3770 0.4020 755.11 708.41 0.9622 0.9627 1.0285 0.9874 0.0408 -1101.22 -1087.37 -1094.17 

--10---740.00------91.9----0.4291----0.4610-- 753.59-706.96 0.9622 -C.5626 1.0383 0.9731 - 0.0648 -1101.74 -1087.88 -1094.69 - 
11 760.00 81.9 0.4538 0.4798 752.06 705.51 0.9621 0.9626 1.0239 0.9837 C.0401 -11C2.26 -1C88.40 -1095.21 
12 740.00 81.3 0.4886 0.5445 750.76 744.-26 C.9621--C-.9624 4-.0096 0.9944 0.0152- - -1102.71 ---1C88.85-- 
13 760.00 81.'7 0.5395 0.5546 747.94 701.58 0.9621 0.9626 1.0009 1.0045 -0.0035 -1103.69 -1089.81 -1096.63 
14 760.00-41.5 0.-5776- 0.5868 -744.70 698.49 0.9620 0.9625 0.9934 1.0203 -0.0267 -1104.81 -1090.93 -1097.75 -- 
15 760.00 81.5 C.5998 0.6100 743.4C 697.26 0.9620 0.9625 0.9962 1.0182 -0.0219 -1105.26 -1091.37 -1098.19 

81.3-0.6547----0.6671---141.04--695.013 049620 -049624 1.0021 1.0088 -0.0066 -1106.09 -1092.19 -1099.02 
17 760.00 81.1 0.7070 0.7140 736.11 690.30 0.9619 0.9624 0.99e9 1.0301 -0.0307 -1107.83 -1093.91 -1100.74 

PURF- CO"PONENT-PROPERTIFS- - - -- 
CRITICAL PROPERTIES 

T = 553.20 P-= 40.00 V = 311.20 OMEGA = 0.210 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 - 
2 T = 559.20 P = 41.80 V = 285.20 (MEGA = 0.205 °MEGAN = 0.0 DIPOLE =. 0.0 ETA = 0.0 

VAR4R-P41-E-5-SURE FOUATION COEFFICIENTS- VAPOR PRESSURE AT NBP 
A = 0.68450F 01 8 = 0.12035F 04 C = 0.222861 C3 P = 759.1 AT I = 80.7 

-------------- 2 - 4 = 0.68862F 01 B = 0.12300F 04 C = 0.22410F 03 P = 760.0 AT T = 83.0 
MOLAR. VOLUME FCUATION COEFFICIENTS COMPCNENT 10 ECHO CHECK 

= 0.92914F 02 8 = -.24859E-01 C = 0.26157E-03 ID NIMBER = 9 
2 A = 0.92914F 02 B = -.24859F-CI C = 0.26157E-03 ID NUMBER = 51 

 -NI-TX-TURF PRDaFR T 1E5 - 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST 

A = 0.88495E-01 P. = -476385E-01 - C = -.1367IF 00 AREA ABOVE THE X-AXIS IS 0.0293 - 
STANDARD DEVIATION = 0.24594F-01 AREA BELOW THE X-AXIS IS -0.0255 

INFINITE PALUTIPM-AOTIVITY 00FTE4CIENTS --- --CROSS-OVER-POINT IS X = 0.57- _ . _ 
CAINE = 1.0925 C2INF = 1.1350 NORMALIZED AREA DIFFERENCE IS 0.0681 
TlINF = 82.98 T2INIF = 80.74 8ERINGTON J-FACTOR IS 0.95 

CONSISTENCY INCEX IS 5.86 



SUMMARY OF WILSON PARAmFTERS OUAIITY OF FIT (MEAN ABSOLUTE DEVIATION) 
--- 400ft- NF. PARAMETFR NALUFS fff -JECTIVE (UNCTION PRESSURE - COMPOSITION 

1 -166.61 277.C4 0.30651-09 12.99 0.00305 
2 401.45 585.12 0.56,-99F 04 1.10 0400663  
'I 193.01 -12E.76 0.1426F-01 8.33 0.00392 
4 151- .75 -92405 0.1295F-01 . e.10 0.00388  
5 -308.34 426.53 0.1682F-02 2.57 0.CC551 
6  -245.98 405.63 C.4839F-03 14.40 0.00299 
7 -324.03 453.96 0.1689r-C2 2.56 0.00554 
R 343.1,:, 472-451 0466-72-F-04 4-410 0.00638  
9 -343.16 472.51 C.6676F-C4 1.10 0.00638 

14 ---442.-12--- -----766.99. 0.1094F 01 -9.15 0.00458 - 



. .  CYCICCCXANFIll 1,2 01CULOROITHANE12/ SYSTIM 04C 

SUMMARY VIE DATA AND CALCILATED PROPERTIES 

Nn. P T XI YI F1OL F2OL PHII PHI2 Cl 02 INIGI/G2) 811 822 812 

1 760.00 83.2 C.0065 0.0209 782.5C 741.87 0.5514 C.9860 2.9594 0.9926 1.0924 -1092.02 -408.24 -530.13 
----2 772.10 782.-04- 0.9517 0.9860 3.5148 0.9883 1.2687 -1095.27 -409.48 -932.92 

3 760.00 82.3 0.0206 0.0661 760.57 719.90 0.9520 0.9859 3.0401 0.9895 1.1224 -1059.35 -411.05 -936.43 
-4- 760.00  61-44 r.032-1---0.0891 749.38- -707410 -0.9522- 0.9857 2.6733 0.9933 0.5900 -1103.54 -41.2.66 -940.02 
5 759.00 81.5 0.0326 0.t478 745.35 704.67 0.9521 0.9857 2.6042 0.9995 0.9576 -1104.59 -413.07 -540.93 
G 760.00 80.9 0.0537 0.1275 7?-2.48 651.83 C.0527 0-,9a65 2.3448----0.9949 0.8574- -1109.11 -414.82 -94446-81 
7 760.00 19.9 0.1165 0.2357 689.76 649.29 0.9518 0.9947 2.1177 0.9942 0.7561 -1124.80 -42C.94 -958.29 
8 ----76c}.00---77-4-5 041804 0.2869 -661464 -621.43- 4.9541- 0.9842- 147358 -4.0442- 0.5082-1135.74 - -425.25- -967.69-- 
9 760.00 76.5 0.2582 0.3712 641.5S 601.54 0.4551 1.5833 1.6499 1.C500 0.4336 -1143.90 -428.50 -...974•71 
10-- 760.00 75.7 0.3533-044478 -626.87- -586.99 0.9559 0.9824 1.4629 -1.0829 - 0.3008 -1150.07 -430.96 -980.01--- 
11 750.00 75.1 0.5631 0.5495 615.21 575.48 0.9569 0.9809 1.1476 1.3336 -0.1502 -1155.C7 -432.58 -984.32 
12 73.00 75.4 0,6979 0.6170 621.59 541-.77 0.9578 0.9759 1.45-1-1 1,6442 -0.4507--1-152-.32r-431-.$7 -941-.95-- 
13 750.00 75.7 0.7473 0.6560 626.87 586.99 0.9583 C.9791 1.0157 1.7211 -0.5274 -1150.07 -430.96 -980.01 

76.4--C-,8103 --G. 7158 -6-3C. 86-- 5 /9.62- 0,-9590- -0.9784- 1600?2 1.8518 -0.6140-1144,62 -- -428.79 --575.33 
15 750.00 76.9 0.8395 0.7579 647.01 606.50 0.5555 0.5777 1.0134 1.8414 -0.5972 -1141.67 -427.61 -972.79 
46 7-'.0.00 77.6 0.8826 0.8015 663.66 623.39 0.96C0 £.S770.__-0.5943 -2.0080-0.7028 -1134.95-- -424.94 - -967.01 -- 
17 7:,0.00 79.7 0.9280 0.8598 695.70 645.25 0.9607 0.9760 0.9826 2.2315 -0.8204 -1126.35 -421.55 -959.62 
18 760.0----7-9.-5--0-.--45-2-1 0.9047 654486---65-7.83 C.-9611  04-9752 0.-9855---2.-3-288 0.4600-1121.56 -4-14.67-----955,50--- 
19 760.00 80.3 0.9545 0.9024 718.72 678.11 0.9614 C.9754 0.9573 2.3381 -0.8930 -1114.05 -416.74 -949.05 
20  760.04 00.3 0.9731 0.9369 729.29 688.64- 0.9617' 0.9747 0.9610- 2.5160 -0.9624 -1110.25 -415.26 -945.79 
21 760.00 89.0 0.9754 0.9424 712.44 671.85 C.9614 C.9744 0.9869 2.5733 -0.9584 -1116.33 -417.63 -551.02 

PURE.CP"POAFNIT PROPP1T-T-ES  
CRITICAL PROPFPTIES 

I- T = 553.20 P = 40.00- V = 311.20 CMFGA = 0.210 - OMEGAH = 0.0 DIPOLE = 0.0 - ETA = -0.0 -- 
2 T = 579.20 P = 64.50 V = 151.40 CMEGA = 0.235 CMEGAH = 0.193 DIPCLE = 1.35 ETA = 0.0 

 -VAFG-R FRE5SURE EQUATION COEFFICIENTS VAPCP PRESSURE AT NBP - - 
4 = 0.68450E Cl B = 0.12035F 04 C = 0.222861 03 P = 759.1 AT T = 80.7 

2 A = 0.6952-P-E 01 R = 0.124781 04 C = 0.2340E- 03   P--=-7594-8 
MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 

A = 0.929I4E 02 B= .24859E-CI C = 0.26157E-03 10 NUMBER = 9- 
2 A = 0.520001 02 8 = 0.92001E-01 C = 0.0 ID NUMBER = 52 

MIXTURC '''R0PEPTTES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST 

A = 0.10967E 01 8 = -.25867E 01 C = 0.55176E 00 AREA ABOVE THE X-AXIS IS 0.2489 
STANDARD DFVIATTCN = 0.76953E-01 AREA BELOW THE X-AXIS IS -C.2615 

INFINITF DILOTICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.47  
GITNF = 2.9C43 G2INE = 2.5553 NORMALIZED AREA DIFFERENCE IS -0.0249 
T-11-NE-=-83,44 T2INF- -  80.74 HERINGTON J-FACTCR IS 3.62 - - 

CONSISTENCY INDEX IS -1.13 



SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
mp9FL me. PARAMETER MAIUES ---084ECTIVE - FUNCTION PPFSSURE CCMPOSITICN 

1 317.12 508.26 0.9095F-12 20.15 0.00618 
2 271:4 . . 2 -6-.729  0.01507- 
3 359.66 471.90 0.6488E CO 19.61 0.00671 
4  32-7.-79 -479462  - 0.10-45-F 00 17.17 - 0.00633 - 
5 273.91 443.23 C.85C2F-C2 6.89 0.00973 
6 263.47 524-.17  0.2668F-02 16.35 0.00596 
7 277.24 451.15 C.9897F-02 8.18 0.00885 
8 2-444-45 3W-i24. C-..1-448F-0-?------- 4439 0.01294  
9 290.45 392.27 0.19471-02 4.35 0.01290 

-----10- 34-9443 482.44- 0.2980E-01-   20.03 0.00658 

--*,001-AGNOST4-C**- _.__.- 

3 DATA PCINTS FROM ORIGINAL REFERENCE CFLETEC PRIOR TO CALCULATION 
SFF INTROCAKTION FOR DETAILS COMEERNING DATA BASF UPF,ATF  



CYCE0HPXANIF(1) FURFURAL(2) SYSTC9 0:1---  

SUMMARY VLF CATA ANn CALCULATED PROPERTIES 

Nil. P T XI YI F1CL F2CL PF11 PF12 G1 G2 INIGL/G2/ 811 822 812 

1 760.00 147.9 0.0100 0.4171 3454.59 495.43 0.9736 C.5739 8.9002 0.8773 2.3170 -742.66 -815.13 -1030.19 
2  7,,,,0,00- .99.2- 0.1116 0.8936 1204.69-- 81./3- 0.9675 0.9454 4.8684 1.0499 1.5341 -934423 -1170.36 '-1391.70-- 
3 760.00 91.7 0.2001 0.9265 989.64 59.25 C.9654 C.9398 3.4191 1.1045 1.1300 -1032.56 -1256.03 -1466.6S 

 4- 760.00 85.-4 0,3790 0.9449 841.41 45.56 0.9635 0.9350 2.1702 . 1.2796 0.5283 -1073.43 -1332.29 -1530.83 - 
5 760.00 84.8 0.4536 0.9466 818.02 43.54 0.9631 0.9344 1.8599 1.5893 0.1572 -1030.63 -1346.08 -1542.1S 
6 750.00 14.1 0.4322 0.9543 203:94 42,-14 0.9629 0.9336 1.7-98f3-----1 a-4805 -0-4 1-947---1-035.71---1355. E9---1550,2-4-- 
7 750.00 04.6 0.6022 0.9471 813.40 43.15 0.9631 0.9343 1.4095 2.1820 -0.4370 -1032.08 -1348.86 -1544.48 

 8- 7h0.00------93.0 0.8435 0,9626 -777.1.5 40.10 0.9625 0.9325 1.0659 4.2110 -1.3701 -1093.79 -1371.57 -1563.03 
9 760.00 82.0 1.8897 0.9625 772.7C 39.73 0.9625 0.9324 1.0200 6.0453 -1.7795 -1095.27 -1374.46 -1565.37 

-10 750.00- 81.8 -0.9521-0.9756 750.76-37.94 0.9621 0.9311 - 0.9940 9.4725 -2.2544 -1102.71 -1389.08 -1577.20 - 

PORE COMPONENT PROPERTIES 
.CRITICA1 PROPERTIES 

1 7 = 553.20 P = 40.00 V = 311.20 OMEGA = 0.210 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
2 T_= 656.00 -II = 38,Ac.- V - 375.2C CMFGA --0.292 -CMEGAH = 0.270 DIPOLE = 2.00 FTA = 0.0 

VAPCR PRESSURE EQUATION COEFFICIENTS VAPCR ?RESSURE AT NBP 
1----144.-414. 6445 0 E ci- +  - 0 a 243-5-E-04-- C = 0 • 2-2-2-86E 03 P-=---759,--1 AT T = ----8-0.7  
2 A = 0.87299F 01 1 = 0.25378E 04 C = 0.27315F 03 P = 785.6 AT T = 161.8 

 -M9EAR-VOLOME EQUATION COEFFICIENTS . 
COMPONENT 10 ECF0 Cf+CK 

1 A = 0.92914E 02 B = -.24859F-C1 C = 0.26157F-03 11 NUMBER = 9 
2- A- =-0.63207-F 02 8.-=-0,58328E-01 -C. =-0-.29602F-04 II NUMBER =-15 

MIXTURE PROPERTIES 
• ----ACTIVITY RATIO EQUATION COEFFICIENTS - - -RESULTS CE THERMODYNAMIC CCNSISTFNCY-TEST ------------ 

A = 0.21490F Cl 8 = -.41505E 01 C = -.30298E 00 AREA ABOVE THE X-AXIS IS 0.5430 
STANDARD OFVIATION = 0.162C4F 00 AREA BELOW THE X-AXIS IS -0.5703 

INFINITE IILOTICN ACTIVITY COEFFICIENTS . 
CROSS-OVER POINT Ii X = 0.50 

01INF - 8.5761 C2INF - 10.0197 NORMA-L-4/t0 AREA-0tIEFERFN6E-IS 0.0245  
• TITNF = 160.73 T2INE = 80.74 FERINGTON J-FACTOR IS 33.90 

CCNSISTFNCY INDEX IS -31.45 - - 
. 

SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
mODFL NC. PARAMETER V-AFUFS 0P+FCT-I-VF 1UNCTI0,4 ftF--S-SURF COMPISTT1-GN 

1 985.19 125C.34 0.7649F-09, 21.31 0.00816 
2 812.43 1438.37 0.1987E-01 10.63 0.01025 
3 937.81 1580.54 0.6307F 00 31.67 0.00691 

-4. 890.2R 155e.63 C.6515F-C1 24.24 0.00804 
5 879.05 1405.31 0.1249F-01 14.56 0.00912 
6 1-126-4-8-1--- 136-8,97 0.5556F -03 34.77- 0.00414 . 
7 876.69 1409.80 0.1353F-01 14.48 0.00914 
8 791.21 1475.52 0.22611-02 10.31 0.01046 
9 791.21 1475.53 0.22601-02 1C.31 0.01046 

10- -934.97 1577.80 . 0.6733E-02 31.53 0.00690 



CYCLOHFXANII2) HINANF41) S-Y5T-E0-04-2*-- , -- - 

SUMhARY VLF. CATA ANC CALCULATF0 PROPERTIES  

NO. P T X1 YI F10L F2CL PHII PHI? G1 02 LNIG1/G2/ 811 822 812 
- --- 

1 530.00 70.0 C.1250 0.1790 748.65 525.73 0.9646 C.9675 1.0661 0.9984 0.0656 -1299.36 -1197.56 -1253.25 
-----2----612.-10- --70.-0---0.2500 0.3360- -748.65 525.73 C.9627 0.9657 1.0536 0.9922 0.0601 -1299.36 -1197.56 -1253.25 

3 642.60 70.0 0.3750 0.4650 748.65 525.73 0.9609 0.9640 1.0184 1.0051 0.0131 -1299.36 -1197.56 -1253.25 
4 675.40----79.0-0.5090 0.5900 748.65- 525.73 0.5589 0.9621 - 1.0161 1.0097 0.0064 -1299.36 -1197.56. -1253.25-- 
5 715.20 70.0 0.6250 0.7090 748.65 525.73 0.9571 0.9604 1.0166 0.9993 0.0172 -1299.36 -1197.56 -1253.25 
6 734.80 70-.0 0.7420 0.e06c- 748.65- -525.73 0.9553 0.9586 1.0136 1.0035 -- 0.0100 -1299.36---1197.56-1253.25-- 

PURE COMPONENT PRrPFRTIFS  
CRITICAL-PROPERTIES  

1 T = 507.90 P = 29.90 V = 372.40 OMFCA = 0.298 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
? T • 5../-3-42-40- P •-40400 V • 311-4-70 C44E0-3 ...-0.210 TM-ECM-I-m-0-40 DIPOLE- e,  -0-.0---FTA--~----0.-0--- 

VAPOR PRESSURE ICUATION CCEFFICIENTS VAPOR PRESSURE AT NBP 
I A = 0.68778F CI B = 04117158- 04 C-= 0.22437F 03 P = 759.0 AT T = 68.7- 
2 A = 0.69450F 01 B = 0.12035E 04 C = 0.22286F C3 P = 759.1 AT T = 80.7 

44013R VOLUME EQUATION-CCEFFICIENTS COMPONENT ID ECHO CHECK - --- 
I A = 0.12596F C3 4 = -.14456F CO C = 0.547208-03 IC NUMBER = 18 
2 A ,., 0.92914E 02 9 • .240598 CI C • 042615-7r 03 10-N-UMBER-= 9 

MIXTURE PROPERTIES 
-40-11-VETY-RATTO- EQUATION CO-EFFIOTONTS RESULTS OF THERMODYNAMIC CONSISTENCY-TEST__- 

A  = 0.10759F 00 4 = -.32019F 00 C = 0.258718 00 SQUARE RCOT OF NEGATIVE ARGUEMENT REQUIRED 
STAN0AR-R-FLE-V-I-A-TICN - 0.133561 01 ' TO-OBTAIN X-INTERCEPT 

'INFINITE DILUTION ACTIVITY COEFFICIENTS VALUE OF REQUIRED ARGUEMENT IS -.88118E-02 
01INF - 14- 1-1-36- -132-INF - 0.9549--   THERMODYNAMIC CONSISTENCY -1E53 1--S ABCRTED----- 
T1INF = 70.00 T2INF = 70.00 

SUMMARY 01 WILSON PARA0FTERS QUALITY OF FIT IMCAN-*B-SOLOTO-DEVIATIO-H N --  
monFt NC. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION 

• ---1 706.70- -378.57 0.4204E-09- 10.02 0.00910 
2 -289.24 345.81 0.1015E704 1.27 0.00400 
-1 -383.22- 493.69 -0.2531F-02 - 1.-71 - 0.00392 
4 -400.47 520.C8 0.2406E-02 1.60 0.00395 
5 402.76 511.33 0.2644r C3 .  

1.25 0:00395  
6 -458.60 632.60 0.2090E-03 3.26 0.0C406 
7 -465.-96 630.3E -0.2037E-03-- 1.74- 0.00407 --- -- 
8 -242.78 292.20 0.2012r-04 0.97 0.00401 

- ---9  -244.30 2S4.04 0.20138-04 0.97 0.00401 
10 -2E6.79 289.54 0.1628F 01 6.24 0.00506 



CYCLOHEXAN0111 1IEXAN012) SYSTEM 0428 

SUMPARY VLF CATA AND CALCULATEC PROPERTIES 

NO. P T X1 Y1 F1CL F2CL PHI1 PHI2 01 G2 LN1G1/G21 011 B22 B/2 

1 760.00 70.0 0.1230 0.0960 526.56 749.77 0.9512 0.9538 1.0739 0.9917 0.0797 -1157.13 -1298.88 -1252.80 
-2-360.00 70.4- 0.1600 0.1230- 532.39 157.65 -- 0.9574e 0.9540 - 1..0463 0.9941 0.0512 -1194.12 -1295.56 -1249.61 - 

3 760.00 70.8 0.2030 0.1600 539.96 767.87 C.5516 C.5542 1.0580 0.5904 0.0660 -1190.27 -1291.30 -1245.55 
4 -760-.00- 11.-4-0.2600 0.2030 545.33 780.50 0.9578 0.9545 1.0304 -0.9960 0.0340 -1185.59 -1286.13 -1240.60 
5 760.00 72.0 0.3290 0.2600 560.55 795.62 0.9581 0.9548 1.0224 1.0008 0.0214 -1180.10 -1280.C7 -1234.80 
6 _ 81-5.4-2--0.9585 0,9551  0-141---1-.0 053- 0.0087 -1172.98 -1272.20----1227.28 -- 
7 761.00 73.7 0.4770 0.3930 589.84 834.99 0.9519 C.9555 1.0261 C.5961 0.0303 -1166.36 -1264.87 -1220.28 
8-  760.{)0-----74.7 .0.5620 0.4770- 609.14 959.53 -C.9553 0.5559- 1.0134 1.0042 0.0091 -1158.16 -1255.80 -1211.61 
9 760.00 75.4 0.6160 0.5320 621.21 877.03 0.9596 0.9562 1.0098 1.0049 0.0049 -1152.48 -1249.52 -1205.61 
10- 760.00 75.-7 0.6470 0.5620 626.87----9E4.61--0.5557 0.5563 1.0066 1.0144 -0.0077 -1150.07 -1246.84 -1203.05 
11 760.00 76.4 0.7000 0.6160 640.24 902.47 0.9600 0.9566 0.9588 1.026C -0.0269 -1144.46 -1240.62 -1197.12 
12 760.00 76.8 0.7310 0.-6470----647.01--911.5-0---C-,9602- -0.956-7 0.9956 1.0378 -0.0415 - -1141.67 -1237.53- -1194.17-- 
13 760.00 77.3 0.7740 0.7000 658.73 927.14 0.96C4 0.5570 0.5581 1.0362 -0.0374 -1136.92 -1232.27 -1189.14 
14--- 760.00--- 78-.2 0.9330 0.7740- 675.62----549.63- 0.9608 0.5573 1.0002 1.0317 -0.0310 -1130.25 -1224.87 -1182.08 
15 760.00 79.0 0.9790 0.8330 691.80 971.15 0.9611 0.9576 0.9965 1.0292 -0.0323 -1124.C3 -1217.97 -1175.50 
16- 760.00: -79.5 -0.9180 C.8790-702.06 584.78 0.9613- 0.9578- 0.9924 1.0854 -0.0896 -1120.11 -1213.69 -1171.41 

-- 
PURE COMPONENT PROPERTIES 

CRITICAL-PROPERTIES ---• 
1 T = 553.20 P = 40.00 V = 311.2C OMEGA = 0.210 OMFCAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
2 =-507.90 P = 29-.90 -V-_..__-.-372.40- OMEGA = 0.298 OMFGAH-= 0.0 OIPCLE = 0.0 ETA m 0.0 

VAPOR PRESSURE FCLATICN COEFFICIENTS VAPOR PRESSURE AT NBP 
1 4 - 0.68454E-0f R - 0.420-34E 04 C = -0.22286E-03 P - 759.1- AT-T-=--80.7----- . 
2 A = 0.68778F 01 8 = 0.11715F 04 C = 0.22437F 03 P = 759.0 AT T = 68.7 

-MOLAR VOLUME-EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK -- 
1 A = 0.92914F 02 8 = -.24955E-01 C = 0.26157E-03 ID NUMPER = 9 
2 A---- 0.12596E 03 8--= -.14456E-00 C = 0.54720E-03 ID NUMBER = 18 

MIXTURE PROPERTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY-TEST 

A = 0.79037E-01 8 = -.11292E 00 C = -.44310E-01 AREA ABOVE THE X-AXIS IS 0.0240 
STANDARD DEVIATION = 0.15950E-01 AREA BELOW THE X-AXIS IS -0.0162 

INFINITE OILUTICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.57 
01INf m 1.0822 G2INF = 1.0813 4WAL-41-FE-4REA DIEFER-ENC-E-IS 0.4-445  
TUNE = 68.74 T2INF = 80.74 HERINGTON J-FACTCR IS 4.13 

CONSISTENCY INDEX IS 15.32 



SUMMARY OF WILSON PAPAMFTFRS CUALITY CF FIT (MFAN ABSOLUTE DEVIATION) 
- mnnft M. - PAPAMFTER - VALUFS - - OBJECTIVF FUNCTION APFSSUPF - CCMPOSITICN 

1 148.51 -93.50 0.90951-1? 7.38 0.0C257 
2 4.69 35.-46 Ci-4-1-49-F---84-. 1.2f1--   0.00330  -- 
3 -15.71 85.67 0.4284F-C2 4.89 0.00236 

-21.04 S1.83 -- - C.3982F-02 - - - --- - ----- - 4.72 - - 0.0C237  
5 -102.61 190.E6 0.4847F-03 1.62 0.00283 
-6 -116.41 239.90 - --- - 0.2022F-03 6.2C - -- -- 0.00221 
7 -111.97 2C5.79 0.57161-03 1.71 0.00281 
8 11-5-,-36 263.02-- 0.6000-F-04 -4.24  -0.00327 --•----------- 
q -115.40 203.07 0.5997F-04 1.24 0.00327 

 +0-  2-5411-- -----SE.CO 0.321-7F--00 - 4.65 0.00236 - • -• 



• 
CYCLOIIIXANE(1) METIYL CELLPSOLVE12) SYSTEM 043  

SUMPAPY VIE CATA ANC CALCULATED PROPERTIES • - 

NO. P T X1 Y1 F1OL F2CL PHI1 PPI2 GI G2 LISIIG1/G2) B11 822 812 

1 760.00 105.1 0.0560 0.4849 1485.74 411.05 1.0000 1.0000 4.4121 1.0061 1.4783 040 0.0 0.0 
2- 7604-00-- -97-4-0--G4-084W -046105 1201.24 -308.31 1.0000 1.0000 4.5802- -1.0452 1.4775 0.0 -04-0 - 0410 
3 760.00 78.1 0.5726 0.7934 698.94 149.61 1.0000 1.0000 1.5006 2.4483 -0.4896 0.0 0.0 0.0 

---4----7604-00 71.-Fr -048327 -048365 686.25 146.03 1•0000 4.0000 1.1080 5.0713 -1.5210 0.0 0.0 0.0 
5 750.00 78.5 0.9556 0.41843 7C7.50 152.05 1.0000 1.0000 C.9900 12.9875 -2.5740 0.0 0.0 0.0 

--   -PURE-COMPONENT PROPERTIES 
CRITICAL PRnPFPTIFS  

-1- T - 551.20 P - 40-.00- V _._.3.11.20 OMEGA = 0.210 OMFGAH = 0.0 DIPOLE = 0.0 - ETA _= 0.0 
2 T = 0.0 P = J.0 V = 0.0 OMEGA = 0.0 OMEGAH = 040 DIPOLE = 0.0 ETA = 0.0 

VAPOR PRESSURE EQ-6A-T-1-44-40F.-PFICIENTS --V APOR - RR ESSUR E A-T---14611  
1 A = 0.63450F 01 3 = 0.12035F 04 C = 0.22286E 03 P = 759.1 AT T = 80.7 
2 A = 0.83298F 01 P = 0421.618E 04-- C-= 0.27315F 03 - - - - P = 770411 AT T = 124.0 

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 
1 A = 0•9?914E 0? B = -.24859E-01 C = 0.26157E-03 ID NUMBER = 9 
2 A = 0.67468F 02 3 = 0416858F-02 C = 0.12858F-03 IC NUMBER = 25 

• 
 44-1X-TURF- PAC .. __. 

ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST 
A =-0.16495G 01 8 = -.24398F 01 C = -41.9409E 01 AREA ABOVE THE X-AXIS IS 0.4392 - - 
STANDARD DEVIATION = 0.18879F 00 AREA BELC% THE X-AXIS IS -0.6567 

_INFINITE DULTICN-4C1T4TTY COEFFICIENTS CROSSOVER POINT IS X = 0.49- 
GLINT = 5.2042 G2INF = 15.3526 NCRNALIZEO AREA DIFFERENCE IS -0.1984 
 TIINF = I23.5P T2INF = H0474 HERINGTON J-FACTOR IS 19.71 

CONSISTENCY INDEX IS 0.13 

SUMMA-RY Of $4ILSON-P-APAMETR4S   DUALITY- OF FIT- {MEAN ABSOLUTE-DEVIATTON1 .  
MODEL ND. PARAMETER VALUES CPJECTIVE FUNCTICN PRESSURE COMPOSITION . 

1 363.95 1750.21 C.1902E-06 27.97 0.03046 _ _. ____ _ 
2 950.63 2080.36 0.4828F-02 118.36 0.05964 

- - 3 377.07 2544.62 042001E 01 17.41 0.02771 
4 399.49 2397426 04,1629F 00 15.27 0.02887 
5 31,7,41 2204.11-  0.1462F-01-  -16.-50-----------0.02674--  
6 389.81 2024.14 0.1141E-01 17.87 0.02755 
7 423.71 1748.96 0.57C4F-02 25.91 0.02938 . 
8 358.09 2277.59 0.3052F-02 16.08 0.02649 
9 358.09 2277.59 0.3052E-02 . 16.08 0.02649 
10 319.33 2675.46 0.1322E701 17.37 0.02571 

•  
**DIAGNOSTIC** 

------ 2 DATA POINTS FROM ORIGINAL REFERENCE 0FLETFO PRIOR TO CALCULATION • 
SFF INTRODUCTION FOR DETAILS CCNCERNING DATA BASE UPDATE 

_ _..... 



, . . TF~1 041,M 

SUMMARY VLF DATA AMC CALCULATED PROPERTIES 

NO. P T XI Y1 F1OL F2CL PHI1 PHI? GI C2 LNIC1/G21 811 822 B12 

I 510.00 67.3 0.0290 0.1370 487.42 394.31 0.9660 0.9901 4.5451 1.1205 1.4CC3 -1221.27 -405.06 -965.85 
---2-----540.-130--674-0 0.0661 '0.2530 477.78 386.85- 0.9673- 4.9900 347560 1.0184 1.3052 -1223.95 405.79- -567.88 

3 5)0.00 63.1 0.1380 0.3940 420.56 323.18 0.9673 C.5890 3.2744 1.C736 1.1151 -1259.81 -415.56 -994.96 
--4--410-440- 61:2 4.2134 0.476C -344.69 294.-51--C.9673- C.9882 2.7310- 1.1150-- 0.8959 -1277.96 - -420.57-1008.62-- 

5 510.00 60.1 0.2660 0.5170 380.28 278.85 0.9672 0.9878 2.4650 1.1633 0.7509 -1266.67 -423.55 -1016.69 
6 513.00 ' 59.1 C.3130 0443-80 361-.5A 265.2C 0.9470 0.98-74- 2.2550 14-2447 C.5903--1298:450 426.-30----1C24.11-- 
7 530.00 58.3 0.4080 0.5780 357.59 254.65 C.967C 0.9871 1.9103 1.3789 0.3260 -1306.56 -428.55 -1030.12 
8 - 540.00r58.4---9.4750 0.5964 351.44 250.79- 0.9670- 0.9869- 1.7153' 1.5037 0.1316 -1309.58 -429.39 -1032.39 
9 500.00 57.1 0.5560 0.619C 351.48 24d.23 0.9671 0.9666 1.5274 1.7021 -0.1C83 -1311.60 -425.96 -1033.90 

-14 §013.00---57-.B--4.6370 0.6324 351.48 ----248.23--4.9672--G.9865 1.3613-- 2.0106 ---0.3900 -1311.60 - -429.96 -1033.90 -- 
11 500.00 57.9 0.7340 0.6640 352.7C 249.51 0.9674 0.9862 1.2372 2.4916 -0.7001 -1310.59 -429.68 -1033.15 
12 510.00 58.5 8.8180 0.6810 360.86 257.26 0.0677 0.98 141-255 3.2896---1.0-725--1304.-55 42-74-48----1426.41- 
13 500.00 59.1 0.8840 0.7130 367.54 265.20 C.9680 0.9858 1.0592 4.5899 -1.4663 -1298.56 -426.30 -1024.11 

-14 50(14.o0 61,4 -43,9630 4.8464 404.47 -304.'83 -0.9693- 0.5850 1.0136- -6.0194- -2.0684 -1271.22 -418.71 -1003.55 • 

PURE COMPONENT PROPERTIES 
CgITICAL PR0PIPTI1S- 

1 T• = 553.2C P = 40.00 V = 311.20 CVEGA = 0.210 OMEGA+ = 0.0 DIPOLE = 0.0 FTA = 0.0 
2 T-m-509-.50- -P----4-7-.00- V - =--1-8.50---- OMEGA-= 0.663 OMEGAH-m 0.187 DIPOLE m 1.60 ETA - 0.0 --• 

VAPOR PRESSURE ECLATTON COEFFICIENTS VAPOR PRESSURE AT NBP 
1 -A = -0.684501 01 8-='0.12035F- 04 C -='0.27286F 03 P = 759.1 AT T = 80.7 •- -- 
2 A = 0.66604F 01 9 = 0.81305E 03 C = 0.132931 03 P = 769.7 AT T = 82.5 

44E-704A-WH-U4E--E-OUAT-FON-E41FECICIF-NTS COMPONENT ID ECHO CHFCK----------- 
1 A = 0.92914P 02 9 = -.24959E-01 C = 0.261571-03 10 NUMBER = 9 

------2 A - 0.14178F 03 8- - -.49807E 00-  C = 0.928701-03 ID NUMBER = 22 - 

• .. _ _ _ . . . 
MIXTURE PROPERTIES 

ACTIVITY RATIO E0LATIEN CCIFFICICNTS  RESULTS-OF-THERMODYNAMIC - CONSISTENCY-4E54  
A = 0.13901E 01 i = -.177121 01 C = -.16976F 01 AREA ABOVE THE X-AXIS IS 0.4039 

- STANDARD DEVIATICN = 0.9827CE-01 AREA BELCH THE X-AXIS IS -0.4652  
INFINITE OTILTICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = C.52 

CAINE =• - 4.0154•- G2INE =• 7.9939 - - - - NORMALIZED AREA DIFFERENCE IS -0.0706 • • • 
T1INF = 72.31 T2INF = 67.42 FERINGTON J-FACTOR IS 6.58 

-CCNSISTERCY INDEX-15- -0-.48  



SUMMARY OF WILSCN PAPAMETERS QUALITY CF FIT (MEAN ABSOLUTE DEVIATION) 
 MODEt-NO. PARAMETER VALUES- - OBJECTIVE FUNCT!CN PRESSURE COMPOSITION 

1 158.31 134E.20 C.2C83E-C9 33.97 0.01630 
2 4S3.74 1417.35 0.10771 01 19.46--- 0:42-347  
3 242.96 1562.80 0.1977E 00 11.95 0.01371 

 4- 266.16 1525.57 0.5533F-01 ' 11.46 0.01354 ------- ---- 
5 309.02 1902.41 0.1385F-01 9.12 0.01458 
6 26698 14E5.27 0.4449E-02 20.02 0.01168 - 

. 7 294.68 1472.99 0.1632E-01 11.40 0.01356 
8 321.46 1561.65 0.9130E 02 0.31 Al-v0182-1,  
9 323.43 1561.36 C.9130E-02 E.30 0.01823 

 1-0  236.62 1'566.65 0.3841E-02 12.41 0.01363 



cyci_ccFxArrot) 2 pq0rANeL(2) sysTr” 0440  

SOMYARY VLF nATA AND CALCULATED PRCRERTIFS 

Nn. P T XI Y1 Firt. F2CL P1-11 P812 GI G2 INIG1/G21 811 822 812 

1 750.00 69.3 0.4730 0.5550 515.C4 433.17 0.5551 C.9826 1.6470 1.4516 0.1263 -1203.20 -400.20 -952.16 
-2-  760.00 69.4 1.4420 0.5500 515.37 433.56 0.9551 0.9826 1.7454 1.3852 0.2312 -1203.02 -400.16 -952.03 - 
3 760.00 69.0 0.5380 0.5620 509.51 426.53 0.9552 0.9822 1.5350 1.5789 -0.0282 -1206.16 -401.00 -954.41 

-4--760.00 69.1--41.7084 0.6270---- -510.97 -428.2-8 0,45f..6 c,4e17 1.2536 2.2189 -0.5710 -1205.38 -400.79 -953.81 
5 760.00 69.4 0.7840 0.6600 516.67 435.14 0.9560 0.9813 1.1790 2.6900 -0.8249 -1202.33 -399.97 -951.50 
6 760.00 1.2 0.516C 0.540C 512.60 430.23 0.9552 4'.-,1324 1,4580 1-.5374---0.0133---1204.50 400.05  
7 760.10 68.8 1.5280 0.5830 506.13 422.46 0.9551 0.9822 1.5771 1.5566 0.0131 -1208.00 -401.49 -955.80 

 8- 761.00- 69.2 0.631.0-00.6050- - 512.76---430.43-0.9555-0.9820-1.3523- -1.8507 -0.3138 -1204.42 -400.53 -0-953.08-- 
9 760.00 69.4 0.742C 0.6490 516.18 434.55 0.9559 0.9814 1.2260 2.3285 -0.6415 -1202.59 -400.04 -951.70 

-----10 760.00 -64,1 0-.8070 0.6730 520.12-- 435.-30 0-.5i562---0.9811 1.1604 2.8677 0.9047 -1200.51 -399.48----950.12 
11 750.00 70.1 0.8620 0.6970 527.55 448.31 0.9565 0.9808 1.1097 3.6405 -1.1881 -1196.62 -398.44 -947.17 
12  0.7430 551.C4 447-.05 0.9546 0.9799 1.10)-39 4.4730 -1.3492-1184.74 395.28 538.1-5 
13 750.00 74.1 0.9900 0.8380 595.46 532.54 0.5529 0.9793 1.0317 22.5767 -3.0857 -1163.81 -389.77 -922.24 
 14--760.00-76.7 0.9950 0.8930 - 646.62 -598.13-- O.9601-  0.9789 1.00E7 26.5411 -1.2701 -1141.83 -384.04. -905.49 
15 760.00 75.0 0.1160 0.283C 612.97 554.79 0.9546 0.9857 2.8757 1.0921 0.9682 -1156.05 -387.74 -916.33 
16---- moioa 74:-O--0.1200-0.2760 609.449 550.99 0.9544-0-0.98570-2.7239 - 1.1154-0.8928-1157.35 ---388.07 -917.32-- 
17 751.00 70.2 0.3060 0.4890 528.89 449.93 0.9549 0.9834 . 2.1838 1.2197 0.5825 -1195.93 -398.26 -946.64 
18 750.00 6-9.1 0.5180 0.-5620 544.14  0.0551 0.982C 1.5509 1.55-p3--{1.0041-1205.-255 400.76 953.74-- 
19 760.00 69.1 0.516C 0.5720 511.62 429.06 0.9552 0.9824 1.5664 1.5344 0.0207 -1205.03 -40C.69 -953.55 

-201&0.00-----69.0------c).4850 0.5480-- 509.68 426.72-- 0.9549- 0.9826 1.6023- 1.5316 0.0451 -1206.08 400.97 -954.34 
21 730.00 69.1 0.5710 0.5820 510.65 427.89 0.9552 0.9822 1.4431 1.6950 -C.1609 -1205.55 -400.83 -953.94 

 22--760.0G-- 69.1- -0.6400 - 0.5950 510.32 427.50 0.9553-  0.9821-1.3173 1.9585 -0.3966 -1205.73 - -400.88 ---954.07---- 
23 760.00 74.7 0.9780 0.8500 608.88 549.57 0.9592 0.9792 1.0363 9.2069 -2.1843 -1157.84 -388.20 -917.69 
24 760.00 70.3 C.0730 0.7090 530.08 452.36 0.9567 0.0007 1.1048- 3.7646 1.2233 1194.90  397.08 945.86-- 
25 760.00 - 78.7 C.0270 0.1120 685.90 649.63 0.9538 0.9867 4.3661 1.0506 1.4245 -1126.27 -380.03 -893.62 
3-6----750.00- 76.-9 13.0.700-  0.2180 ---650.12---- 602.68 0.9545-0.9862 - 3.4611--  1.0428 1.1997 -1140.40 -383.67 --904.40 - 



PURF COMPONENT PROPERTIES 
 -CRITICAt PROPER-TIES 

1 T = 553,20 P = 40000 V = 311.20 CMFGA = 0.210 EMFGAH = 0,0 DIPOLE : 0.0 ETA 41 0.0 
144-EfrA-44e-01.-663----GREGAH-41-04-187---01 P01+-10---/.60--E4-A - 11-------014:1- , 

VAPOR PRESSURE EOLATION COEFFICIENTS VAPOR PRESSURE AT N8P . 
A A = 0.68450F 01 - B = 0.12035E-04 - C-= 0.22286E 03 P = 759.1 AT T = 80.7 -- 
2 A = 0.66604F 01 B = 0.81305E 03 C = 0.13293E 03 P = 769.7 AT T = 82.5 

MHLAR VOLUME-EQUATION COEFFICIENTS - - - COMPONENT ID EON) CPECK - -- 
1 A = 0.92914E 02 B = -.24059E-CI C = 0.26157F-C3 ID NUMBER = 9 
2 A - 0.1'1178F 03 C . .49807E 00 C = 0.92870E 03 --10-NUMBER- 41-22  

MIXTURE PROPERTIES 
 ACTIVITY RATIO EOUATION CC-FEFI-CIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.10919E 01 B = -.66512E-01 C = -.34976F 01 AREA ABOVE THE X-AXIS IS 0.3965 
STANEART: OFVIAT-ION - 0.32068E OC AREA BELC-16--tHE-X-AX4S I&--0.5037  

INFINITE DILLTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = C.55 
 GIINE =- 2.9800 G2INIE = 11.8480 NORMALIZED AREA DIFFERENCE IS -0.1191-- 
HINE = 82.19 IMF = 80.74 EFRINGTON J-FACTOP IS 5.87 

CONSISTENCY INDEX IS 6.03 

SUMMARY OF WILSON PAPAMETERS OUAIITY OF FIT (MEAN ABSOLUTE DEVIATION) 
M-00-EL NE. PARAMETER VALUES-------OBJECTIVE FUNETTON PRESSURE- COMPOSITION -- 

1 -114.47 1865.40 0.3647E-09 54.92 0.03410 
2-  -311.09 1593.64- 0.1118E-01 17.51 0.02956 
3 -312.42 2854.03 0.2715E 02 65.67 0.04884 . 
4 42.25 20E3.37 Co6S521 CO 1 Tir47------4.4316-5  

• 5 157.78 1761.25 0.1696F-01 11.88 0.C2848 
-6- 161.76 1401.27 0.4673E-01 37.60 0.02071 
7. 213.80 1521.45 0.4995E-01 18.50 0.02450 
a 107.39 2036.71 0.16368-01- 12.80 0.03206 
9 107.87 2034.59 0.16371-01 12.79 0.03204 
10 33.39 4341.-65 0.6609U 01 14.93 0.03446- 

**D1AGNOSTIC*, - 
1 DATA POINTS FROM ORIGINAL REIERFNCE CFLETEO PRIOR TO CALCULATION 

----SEF-INTROOUCTION FOR DETAILS CONCERNING-CATA BASE UPCATF 

--- 



CYC101 CXffirl  

SUMPAPY VIE OATA AND CALCILATF0 PPCPEPTIFS 
_ - - 

NO. P T X1 Y1 F1OL F201 PH11 PH12 Cl 02 LN10//02/ 811 822 812 

1 760.00 82.9 0.9635 C.6852 727.3C 734.26 0.9630 C.9742 0.9939 2.2892 -0.8344 -1080.74 -409.20 -923.72 
82.1-0.9854 0.9672-- 723.50----730.27 -0.9629- 0.9746 - 0.9888' 2.2720 -0.8319 -1082.06 -409.71r• -924.85 -- 

3 760.00 82.5 0.9735 0.9514 718.86 725.4C C.6628 0.9746 C.9908 1.8678 -0.6340 -1083.68 ...4/0.34 -926.24 
0.-9385---0.9010---710.49 -716.61 0.9626 0.9759 0.9846  4.6613 -0.5232 -1086063 -411.48 -928.78 - 

5 760.00 81.6 0.9276 0.8835 7CC.14 7C5.75 C.6624 C.9762 0.9910 1.6867 -0.5318 -1090.33 -412.92 -931.97 
6 790.00 81.2 0.8775 0.8270 691.03 667.16 0.96-20 04-9774 0-499114-- 1-w-5CO3 0.4138 1093.31- -414.09-----934.53- 
7 760.00 80.8 0.8428 0.7918 683.8C 688.64 0.9617 0.9780 1.0002 1.4253 -“0.3542 -1066.31 -415.26 -937.11 

-4-- 760..00 80.5 0.8124 0.7598 677.35-- 1E1.-89 C.9614 0.9789 1.0048 1.3923 -0.3262 -1098.71 -416.20 -939.18-- 
9 760.00 81.2 0.7808 0.7751 672.14 676.44 C.961} C.9791 1.0051 1.3756 -0.3138 -1100.67 -416.97 -940.87 

--79.-9-0 1•7318-046741-0-665•77 -669. 17 0.9606 0.9799 1.0063 -- 1.3464 -0.2911 -1103.09 -417.93 - -942.95 
11 760.00 79.8 0.7047 0.6547 662.8C 666.61 0.9604 0.9802 1.0190 1.3029 -0.2458 -1104.23 -418.38 -S43.93 
12 760.00 79.4 0.6349 0.5944 65-6-.90 6601,-50 C.9567 0.6841 1.03-53 1.2505-0.1888-1106.51 419.28----945.90`- 
13 761.00 79.1 0.5144 0.5040 650.95 653.34 0.9586 0.9823 1.0936 1.1637 -0.0622 -1109.19 -420.33 -948.20 

---14----760.00 -79.2 0•5056 0.5056 651.61-- 654.57- C.9586 C.9823 1.1142 1.1358 -0.0192 -1108.57 -420.09 - -947.68 -- 
15 760.00 79.4 0.451? 0.4679 655.52 659.C6 C.9581 C.9829 1.1351 1.1060 0.0260 -1107.05 -419.49 -946.36 

-16-760.00-79.5 --0.3564--0.4042--- 658.86----662.55--0.95-74--O.9815--1.2475- 1.0414 0.1806 -1105.75 - -418.98 -945.25 -- 
17 760.00 79.5 C.3387 0.4079 658.86 662.55 0.9575 C.9835 1.3247 1.0071 0.2741 -1105.75 -418.98 -945.25 18 7,1.00 70.7 1.?-47e 0.47-52 662-.21 C66405 C.9571 0:6818 -0.3249-1104.46 418.47 95.9.14  
19 760.00 91.2 0.2401 0.338? 671.74 676.02 0.9567 0.9842 1.5185 C.5608 0.4577 -1100.82 -417.03 -941.00 
20  760.-00 80.8-041671 4.2560 -684.21- -689.06 0.9556 0-.9849-  1.6196 049675 0.5152 -1096.16 -415.20- -936.98 -- 
21 760.00 81.5 C.1215 0.1886 698.08 703.60 0.9546 0.9854 1.6068 0.9802 0.4943 -1091.07 -413.21 -932.61 

-.22---76040a 814-9 0.0969 -0.1590 704.26 ----- 710.08 0.9542- 0.9895 1.6829- C.6794 0.5413 -1088.85 4/2.35 -930.64 
23 760.00 82.2 0.0719 0.1214 712.58 718.81 0.9536 0.9857 1.7105 C.9838 0.5531 -1085.89 -411.19 -928.15 
24 71.0.00 82.8 0.0367 0.-0-671 725.16 72.C4 0.9528 0.9059 1.8238 0.9882 0-.6124 1081448- 409-.48 924.35  
25 760.00 83.3 0.1200 0.0398 735.39 742.76 0.9524 0.9860 1.9506 0.9857 0.6827 -1C77.97 -408.13 -921.33 

f. C078- 743.34  751.11- -0.9514- 0.9861 1.8902 0.9911 0.6457 -1075.28 -407.09 -915.02 
27 760.00 83.6 0.0038 0.0069 743.34 751.11 0.9519 0.9861 1.7601 0.9918 0.5736 -1075.28 -407.09 -919.02 



Puup cn*rrvrxT pa[pmTlFS  
ppopppTIpS ------ - --------- ' ' - - ' - ' ' 

I T ~ 559.20 p = 41.oc v aan.zc onp:A ~ 0.205 oMeo^x = 0.0 olpoLp = 0.0 ETA = 0.0 
? T - 5 40 DIPOLE 1°35- ETm'=--~~u-- 

vxpnn pnpSCurF powT/o,4 CnCppYCIpm5 vxpOx pxES5opE AT N8P ---- ----- *---A ~n.aonaap-o1 m ~ 0.1230oe-04 c'- 0.2241oe oa P - 760.0 AT v~  uy^o '- 
z « ~ 0.69522p 01 o ~ 0.1247ns 04 c = o.a?»onp oo p ~ 7519.8 An v = es.s 

--------pmL^* vn|u*E'V-0oATInw Cp*Fp;CIex7S CnwpowsmT lo FC*o CHECK - --- 
1 x = 0.9zy14F uz o = -.z+onpp-cl c = 0.26157p-03 lo xoMery = 51 
z x - 0,521*oo+~-02 *+-°-qw9 2-0oI*-eI C  --In-+ufAoep ---52----- 

nlxrUnF pnnpPnrlES 
'---' -^6TI-v+Tv'nxT+n e0uAT{ow{ol;FFo[Ipxrs -pfsuLTS-oF'T*F«wOnvN«w[C COwS(SrcmCx-TE5Y--- 

x = 0.64622r ur fl = -.10648c o/ c = -.28364E oo AREA Anove THE X-AXIS IS 0.1789 
sr^NoAxn  oFvI^rIow-- 0.4+157F u* ----- AREA eeL04-T*E-x-«xI-6--IS--u"1-596  

lnplNlTE nlunlCm uCvlvlTv CopppIrlpwrS CROSS-OVER POINT IS x = 0.53 
NonM«L[2cn AREA DIpFEppNCE IS 

rl/wp = ns.*e T21wp = 82.9e f-pvIwoTrK J-F^cTcp IS 1.94 -'-------------- --- - - -'-- '----- - - - -' - CONSISTENCY lwoFx IS 3.76 - --- 

yumm^"Y nF W/LScm vxpArFreos Vu^L/ry OF FIT (wsxw ABSOLUTE nEv>A7{om) 
--- "ne-F+--Nn-.v---p4px*prpe-vxLUFE-'-nmJecTIvF-puocTIew~~'--- --P**5sV*e'- CuwpnsIrInw - - - -- 

1 -32.21 554.26 0.0 26.13 0.00748 ---- --~'----zn~.oz -+2e,87 --0.86+IF-03-'------ '-----e~+1---' 0.01575 -------_---- 
3 -zo.sn 61o.53 o,43c4r oo 23.80 0.00822 
~ C-1o.if) naz^na oo 2o.26 ----0.00746,-
5 18.9+ n/z.ls 0.14n6r-nl 7~13 C.nlo49 -----------~- ---80.7*  - +27.15  '---- o.458+p-02' -'-- '24,O9 - 0.00636 ' --'--- ----- 
Y -16.72 415.4/ 0.1530p-01 8.52 n.ncs98 -----'----8  '---' 9.10 338.86 -' 0.3064p-03  --- l.90 -- - 0.01397 --'------'- 
9 9.09 338.86 0.3062p-03 1.90 0.01397 



. . _• 

OCCANUI1) 1 BUTANOLf21 SY-S4UM 44* 

SUMMARY VLF DATA AND CALCILATEC PFCRERTIFS 

NO. P T X1 Y1 0101. F201 PHI1 PHI? GI G2 LNIGI/C21 Ell 822 812 

1 336.10 10C.0 0.010C 0.0200 70.85 381.01 0.9532 0.9808 10.3509 C.9822 2.3551 -3711.96 -1158.66 -1983.35 2- 15-400---100.04 -140250 0.0400 70.95-- -381.'01-C49527-0.9809 8.2533 0.9742 2.1367 -3711.96 -1158.66 -1983.35 3 314.30 100.0 1.0330 0,0390 70,85 381.01 0.9528 0.9809 6.0859 C.5816 1.8246 -3711.96 -1158.66 -1983.35 
----4----315-400-410-4-0-0-0450- 0.0450- 70.85 381.111-  0.9526 0.9809-- 5.1576 0.9895 1.6511 -3711.96 -1158.66 -1983.35 

5 334.70 100.0 0.0480 0.0470 70.89 381.01 0.9526 C.9809 5.0461 0.9897 1.6289 -3711.96 -1158.66 -1983.35 6 310.70 100.0 1.0960 0.0620 73.05 201.01 C.S52-6 0.9'8+1 3.-2540----1.4155 1.1768-3711.96-1158.66-1983.35-- 7 380.00 100.0 0.1270 0.0820 70.85 381.01 0.9522 0.9812 3.2856 1.0273 1.1626 -3711.96 -1158.66 -1983.35  8  376.50- 100.0- 0.1530----0.0930----70.85 3.81.01 0.9523 0.9814 3.0651 ' 1.0368 1.0840 -3711.96 -1158.66 -1983.35 
9 371.70 100.0 0.2150 0.1060 70.95 381.01 0.9526 C.9817 2.4552 1.C889 0.8131 -3711.96 -1158.66 -1983.35 10--  364.00 100.-0 0.2840 0.1220 70.35- - 381.01- 0.9532 0.9621 2.0964 1.1487 0.6016 -3711.96 -1158.66 -1983.35 
11 399.E0 100.0 0.3120 0.1420 70.85 381.01 C.553? C.9824 2.1956 1.1551 0.6423 -3711.96 -1158.66 -1983.35 12 354.00 140.0 0.4750---0-4---1400------70.-85---4-81,01-0.9541--19827 1.7736-1.2543 0.3464-3711.96-1158.66- -1983.35-- 13 350.70 100.0 C.3980 0.1560 70.35 381.01 0.9541 0.9829 1.8449 1.2664 0.3762 -3711.96 -1158.66 -1983.35 14-  314.40 100.1 0.5630 0.1630 70.83 381401-  0,9560-  0.9837 - 1.3019 1.6507 -0.2374 -3711.96 -1158.66 -1983.35 
15 319.50 110.0 0.653C 0.1900 7C.85 381.01 0.9574 0.9846 1.2582 1.9080 -0.4164 -3711.96 -1158.66 -1983.35 

---46---- 315.10-  100.0 ---0.6800- 0.2250-- 70.85-381.01 0.9573 - 0.9850 - 1.4046- 1.9701 -0.3383 -3711.96 -1158.66 -1983.35 17 292.80.  100.9 0.7300 0.212C 70.85 381.01 0.9606 C.9859 1.0759 2.7104 -0.9239 -3711.96 -1158.66 -1983.35 10 273.40 100.0 0.6450 0,22,10-----7-e.05 301.11 0.9630-1.986-9 0.9650-3:5595-- -1.3052- -3711.-96-----1158466- -1983.35-- 
19 278.10 110.0 0.9700 0.2320 70.85 381.01 0.9622 0.9868 1.0045 4.2497 -1.4424 -3711.96 -1158.66 -1983.35 

 --PUR-E-C-E-M-PENFENT-PR-02-FRTJES 
CRITICAL PROPERTIES 

1 T - 617.70 P --=- 20.70 V -= 620.00 Cm-EGA - 0.490 OMEGAH =-0-.--0 DIPOLE --= 0.0 'ETA--.--13,e  
2 T = 562.90 P = 43.60 V = 223.3C OMEGA = 0.667 OMEGAH = 0.252 DIPOLE = 1.65 ETA = 0.45 

 VA-Paft- PRESSURE- ECLATTEN OfEFEJE4INIS VAPOR PRESSURE AT-  NOP' 
1 A = 0.69537F 01 1 = 0.15013E 04 C = 0.19448F 03 P = 760.0 AT T = 174.1 
2 A- - 0.73637E 01 4 - 1.T-13052f-04- 0-=-0.17343E 03 P = 767.4 AT 7 -= lie.o- 

MOLAR VOLUME EQUATION COEFFICIENTS CCMPCNENT ID ECHO CHECK 
1 A - O. . _ . • • .   ID NUMBER =-44  
2 A = 0.87376E C2 1 = -.73723F-CI C = 0.313370-03 ID NUMBER = 43 

- - 

-M-TXT1J9E-PROPER-TIES -  
ACTIVITY RATIO FOLATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.194-2-0 01 6 -= .46-5131 01 C w 0.11-6-521 01 ARCA ABOW TUE-X-AXIS-4S -0-.4197  
STANCARC CEVIATICN = 0.22223E 00 AREA BELOW THE X-AXIS IS -C.4342 

1-N-F-1-41TE-01LUTI0N - ACTIVITY COEFFICIENTS - CRCSS-CVER POINT IS X = 0.47 ----- 
GIINF = 6.9785 G2INE = 4.6797 NORMALIZED AREA DIFFERENCE IS 0.0064 
TUNE = 100.00 T2INE = 100.00- CONSISTENCY INDEX IS 0.64 - -- -------- 



. . 

SUMMARY OF WILSON PAFAMETERS QUALITY CF FIT (MEAN ABSCLUTE DEVIATIM 
 M419-Ft NG: 41ARAMETF4 VALUFS- (18-JfCTIVE FUNCTUM* PRESSURE COMPOSITION 

1 469.02 1152,73 0,2289F-C7 12,27 0.01350 
2 73.28 1529.06 0.13591 01 ---5-er20 0.-04230-- 
3 1060.44 736.7C 0.9745F 01 22.59 0.02410 
4 -493.34 1188.36 0.4406F 00 ' 13.18 0.01324 • . 
5 -12.61 1921.01 0.10301-01 2.6S 0.C1238 
-6 130.33 1777.32 0.6554F-C2 7.31 0.01084 
7 6.78 1932.55 0.1018F-01 3.13 0.01224 
P 42,59 1.981.64--------G.267-F--0-2--  2,75- 0.01277 
9 -42.45 1981.17 C.25E71-02 2.75 0.01277 

--S------ ----- ICY-- 551 •32 1386.21 0.7898F-01 18.13 0.01331 



• 
2,3 0141-TYLCOTAN-Fit, ACF.TOMEI21 SYSTEM 047 

SUMMARY VIE DATA ANn CALCILATED PRCPERTIFS  
....._ 

No. P T X1 vi F1CL F201. PHI! PHI2 GI G2 LN(GI/G2) Eli 022 812 

1 760.00 50.8 0.071C 0.1960 576.49 596.59 0.963C C.9502 3.5223 1.0420 1.2180 -1308.01 -1342.05 -1073.93 
-2-760.-10-474-5 4.1730 0.3370 517.76 - 531.96 0.9577-0.9497 2.7243 1.0846 0.9210 -1341.77 -1380.53-1101.03-- 3 760.CO 46.0 0.2970 0.4070 492.62 504.43 0.9552 0.9499 2.0091 1.2037 0.5123 -1357.61 -1398.44 -1113.74 
---4---760.00----45.-R 0.3220 -0.4150-- 489.34 500.44- 0.9549- 0.9499 1.9016 1.2401 0.4275 -1359.74 -1400.85 -1115.46-- 

5 76).00 45.7 0.3970 0.4560 487.7C 499.C5 C.9540 0.9506 1.6987 1.3022 0.2658 -1360.81 -1402.C6 -1116.31 
943 48-6.37 4 ri-  7 . 2 7 0 . 9 5 3 1 C . r.;-513 1.4766 1.455-4 0.0144-136 1,,-88---1.403 • 2-7---1-117-.18-- 

7 760.00 45.6 C.5360 0.5110 486.07 497.27 0.9527 0.9516 1.4129 1.5283 -0.0785 -1361.88 -1403.27 -1117.18 
- -8 ---764.00- -46.0-0.6699- 0.5570-- 492.62--- 504.43-0.9521-0.9528 -1.•2166 1.9157 -0.4540 -1357.61 -1398.44 -1113.74 - 

9 760.00 46.6 0.7490 0.5950 502.56 515.30 0.9517 0.9540 1.1375 2.2637 -C.6882 -1351.24 -1391.25 -1108.63 
--10---- 760.04-50.6-0.9100 - 0.7480 - 572.40 592.51- 0.9519 0.9600- - 1.0328 3.4376 -1.2026 -1310.02 -1344.34 -1075.54 - 
11 760.00 55.2 0.975C 0.9040 662.44 691.94 0.9532 0.9666 1.0088 4.0652 -1.3937 -1265.17 -1292.60 -1C39.50 

--- PURE COmPOMENT PROPERTIES 
CRITICAL PROPERTIES 

1 7 = 500.30 P = 31.00 V = 358.00 CAFGA-= 0.247 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
2 T = 508.70 P = 46.60 V = 213.50 OMEGA = 0.309 ['MEGAN = 0.187 DIPOLE = 2.88 ETA = 0.0 

VAECA CPFSSUPF ECUA-T-ION CETT-F-E4CIENTS VAPOR PRESSURE AT NB+  
1 A = C.69.094F CI B = 0.11272E 04 C = 0.22890F 03 P = 760.3 AT T = 56.0 
--2- A = -0.-70200E-01 8- * 4.11610E-04- --C--= 0.22400E 03 P = 760.3 AT T = 56.5 -- 

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID ECEO CHECK 
1 A -= 0.111.57F 03 4 * -.51980- F-01 C = 0.39444F-03 ID NLMBER = 35 
2 A = C.56865E 02 B = 0.84265E-02 C = 0.16507E-03 ID NUMBER = 2 

-- *IXTURF PROPERTIES ... ____. 
ACTIVITY RATIO FOLATICN CEEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.13760F 01 - 4-= -.27145F 01-  HC-*--.10968E 00 AREA ABOVE THE X-AXIS IS 0.3441 ........... 
STAN0ARC CEVIATICN = 0.38797E-01 AREA BELOti THE X-AXIS IS -0.3619 

TNEIMITE 411-UT-F04-ACT- IVITN--C-OFF-FleiENT5- CROSS-OVER POINT-IS X 4. 0.50 
G1INF = 3.9590 G2INF = 4.2554 . NORMALIZED AREA DIFFERENCE IS -0.0252 •  
TUNE = 56.49 T2INE = 57.99 FFRINGTON J-FACTOP IS 5.12 - ------- 

CCNSISTENCY INDEX IS -2.60 ____ 



SUMMARY OF WILSON PARAMETERS DUALITY OF FIT (MEAN ABSOLUTE DEVIATION) -40t)FL-NrI4 PARAMETER VALUES {BJECTIVE-FUNCTIEN- PRESSUPE -COMPOSITION 
1 134,62 973.59 0,3464108 30.54 0.00690 
2 370.20 058.58 0.7292F 03 5.5G 4-.04-548  
3 226.54 963.13 C.3191F-C1 16.53 0.00529 

-4 246.12 958.13 0.12361-01 14.13 0.00641 
5 288.79 966.e7 C.37191-02 5.85 0.01C31 
6 212.43 927.61 C.72841 C3 24.69 0.00441 _ _ 
7 294.09 951.58 0.3837F-02 7.59 0.00954 
8 340.27 S84.35 CA-4-2-6-5-E-9-4 1-.27 -0.01297  
9 310.34 981.41 0.42731-04 1.27 0.01298 

1-0  222.07 966.00 0.2017E-02 16.80 -- - - 0.00517 - --- -- 



2.3 0111THY18UTANFILI ClifiROFOR412) SYSTEM 041 
• 

.... .... 
SUMMARY VIE DATA AND CALCULATED PROPERTIES 

NO. P T X1 Y1 Fin_ F201 PHI1 PHI2 Si 52 LNIGI/G2) 811 822 812 

1 760.00 59.2 0.0870 0.1300 749.56 676.39 0.95E5 C.9661 1.4467 1.0312 0.3386 -1228.21 -926.47 -1014.47 
----2---76-04 -01- 54.-1-  11.1760 - 0.2310 724411-653.01 049573-  0.9658 1.3063. 1.0471 0.2212 -1238.20 -935.85-1022.68 3 760.00 57.0 0.275C C.3260 7CC.24 63C.25 1.9561 0.9656 1.2240 1.C791 0.1259 -1248.31 -945.39 -1C31.00 - 4 760.00--56.5 0.3670 0.4060 689.58- 620.11 0.9554 C.9657 1.1590  1.1072 0.0457 -1252.96 -949.77 -1034.82 

5 760.00 56.0 0.5090 0.5250 679.05 610.10 0.9545 0.9661 1.0963 1.1606 -0.0570 -1257.63 -954.19 -1038.66 
6 760.00 56.0 0.5880 0.58e0 C75.05 E1C.1C C.9543 C.';664 1.0626 1.2001---0.1-244 1.257-4-63 054-.19 10a8,66--- 
7 760.00 56.1 0.5881 0.6710 691.14 612.09 0.9540 0.9670 1.0329 1.2622 -0.2005 -1256.70 -953.31 -1037.89 

 E}----760.00---56.5 0.7850 0.7600 689.58 - 620.11-  0.9534- 0.9678 -1.0127 - 1.3199 -0.2649 -1252.96 - -949.77- -1034.82-- 
9 760.00 57.0 0.8940 0.8720 7CC.24 63C.25 0.9540 C.9689 1.0048 1.4065 -0.3363 -1248.31 -945.39 -1031.00 

CRITICAL PROPFRTIFS 
1- T ---=-500.30 - P - 31.00- V = 3584-00- OMEGA - 0.247 OMEGAR = 0.0 DIPOLE = 0.-0 ETA -= 0.0-  --- --- 
2 T = 536.60 P = 54.00 V = 276.0C OMEGA = 0.214 CMEGAH = 0.187 DIPOLE = 1.02 ETA = 0.28 

 -VAS-ER-  PRE-Sal-0E ECUATTON COEFFICIENTS VAPOR PRESSURE Al h8P 
1 A = 0.68098F 01 8 = 0.11272E C4 C = 0.22890F 03 P = 760.3 AT I = 58.0 
2 A • 0.G00331- 01 8 • 0.11620F 04 C • 0.22740T 03   -P---•- 744-4-5-AT-4 • 61.3  

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 
 --1--.-A- - -0.- 11157E-  03- 9 = -.-5198CF--01- C- = 0.39444F-03 ID NUMBER = -35 

2 A = 0.61065F 02 8 = 1.30264E-01 C = 0.11910E-03 ID NUMBER = 8 

MIXTURE PODPERTIES 
ACTIVITY RATIO EQUATION CCEFFICIqNTS RESULTS CF THERMODYNAMIC CCNSISTENCY TEST 

A - 04- 4180CF CC 9 - -.11064E-  Ot C = 0.30008F 00 AREA ABOVE THE X-AXIS IS 0.0854 
STANDARD DEVIATION = C.10666E-01 AREA BELOW THE X-AXIS IS -0.1206 

I-NIFfNIT-E - 1itUTICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = C.43 _. __ _ 
GIME = 1.5189 G2INE = 1.4745 . . NORMALIZED AREA DIFFERENCE IS -C.17E8 
TITNIF - -6-1-iT73  7-2INF - -57-.99  HERINGTON J-FACTOR IS 2.61 

. CONSISTENCY INDEX IS 14.47 

SUMMARY n-F-WItsriN PARAmFTERS ' QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) . _ -- --- - 
manEL NO. PARAMETER VALLES OBJECTIVE FUNCTICN PRESSURE CCMPOSITION 

1 124.87 407.64 0.0 -1-2.-56 0.00798 
2 345.00 145.87 0.1134F-03 2.05 0.00731 
3 -11.07 329.85 - 0.1127E-01 - 6.47 0.00708 _ _. 
4 34.10 296.13 0.7952E-02 8.41 0.00664  5 256.C7 175.48 0.1302E-02 3.55 - 0.00572 _ __ 
6 237.68 148.21 0.5271F-03 13.46 0.00479 
7 326-429 114-.13 041343f-02  4.24 0.00588- 
8 251.94 189..81 0.6737F-04 1.54 0.00663 
9 251.83 189.98 0.6/37E-04 1.54 0.00663 

10 -13.93 331.00 0.2741E-01 8.72 0.00710 



2.3 lIMETHYLOUTAMEM 11ET1ANOL(2) SYSTEM C49 

SUMMARY VLE DATA AND CALCULATED PROPEPTIES 

NO. P T X1 VI FILL F2GL PHI1 PHI2 G1 02 LNIG1/021 811 822 812 

1 760.00 60.4 0.0090 0.1390 775.56 614.44 C.98C2 0.9551 14.7520 1.0250 2.6667 -1217.47 -1240.22 -778.51 
760.00--- 55.-3 - 0.0240 0.2970 664.50-  501.28 0.9709 0.9544 - 13.6712- 1.0406 24,5755 -1264.23 -1313.87 -8064.61- 

3 760.00 51.4 0.045C C.420C 5P7.69 426.71 0.9640 0.9551 11.5754 1.0316 2.4178 -1302.03 -1373.51 -829.28 
-4 760.00---46.6 --8.--0960 0.5360 502.56--  3-47.61-  0.9574 0.9565 8.0419 -1.0718 -  2.0154 -1351.24 -1451.10 ---Bse.7t- 
5 760.00 45.4 0.1490 0..5630 482.83 325.85 C.9558 C.9571 5.6557 1.1306 1.6099 -1364.03 -1471.25 -866.34 
6 760.00 44.6 0.2161 0.-5-750----470,-00--3.18,--42 0,r9544-04i5574 447-1-ETT- 1.2251 142123---1172.68--1484.86----871 

7()0.00 44.5 0.2960 0.5940 469.42 317.02 0.9543 0.9581 3.0912 1.3225 0.8490 *1373.76 -1486.57 -872.15 
-0.4C80---0.6040  470.00 318.42- 0.9540- 0.9596 2.2720 - 1.5281 - 0.3966 -1372.68 -•.1484.86- -871.50 - 

9 760.00 44.5 0.5070 0.6080 468.42 317.02 0.9538 C.5588 1.8.463 1.8247 0.0117 -1373.76 -1486.57 -872.15 
---1G--160.-03------44.5 -6.5320--0.6060-- 4168.42 -317.02 0.9539 0.9587 -1.7534- 1.9318 -0.0966 -1373.76 -1486.57 -872.15- 

11 7(30.00 44.5 0.5850 0.6080 468.42 317.02 0.9538 C.9588 1.6001 2.1677 -0.3036 -1373.76 -1486.57 -872.15 
12 7..--4r00 44.5 0.6100 6-.60/0 317.02 06-9590 0.454E7-- 1.5421 21,--4124---0.4117 13-74.76---1486.57  
13 760.00 44.6 0.7260 0.6040 479.00 318.42 0.9525 C.5585 1.2872 3.2608 -0.9295 -1372.68 -1484.86 -871.50 
-14----760.00  44.6- 0.-9470 0.6150__._..-470.00 --318.42_.._._0.9517- 0.9592 1.1139 5.7519 -1.6416 -1372.68 -1484.86 -871.5G 

15 760.00 45.8 0-.9490 0.658C 485.34 335.68 C.9525 C.9622 1.0209 14.5855 -2.6594 -1359.74 -1464.50 -863.78 
16- -760400- 48.5 C.9830 -0.7340 542.09 3-83.85 0.9526--0.9680- 0.9921 29.9425 3.4072 -.1227.27 -1413.32- -844.38- 
17 760.00 51.1 0.9910 0.8100 585.81 424.52 0.9524 0.9736 1.0048 36.7053 -3.5982 -1303.03 -1375.08 -829.87 

 -PORE- COmPONENT PROPERTIES 
CRITICAL PROPERTIES 

T = 500.30 P = 31.00-._.V.=.-__3-58.0G OMEGA = 0.247 --CM-E-GAH = 0.0 DIPOLE = 0.0 ETA =- 000 
2 T = 513.20 P = 78.5C V = 118.00 OMEGA = 0.557 CMEGAH = 0.105 DIPOLE = 1.66 ETA = 1.21 

_VAPOR PRFSSURE Ff34ATI0N COE-FFICIENTS  -V-APOR-PR-FSSURE AT- N8P- 
1 A = 0.680981 01 8 = 0.11272E 04 C = 0.22850E 03 P = 760.3 AT T = 58.0 

- 2 A = 0.78786F 01 R = 0.14731F 04- C = 0.23000E-03 P = 758.5 AT T-* 64.7 -- 
MOLAR VOLUME EQUATION CCEFFICIFNTS COMPONENT 10 FCFO CHECK 

A = 0.11157F 03 - 9 = -.5198CF-01 C-= 0.35444F-03 - - ID NUMBER = 35- -- 
2 A = 0.64511F 02 8 = -.19716E 00 C = 0.38735E-03 ID NUMBER = 23 

MT1TUPF PROPERTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC UNSISTENCY TEST 

A = 0.24533F Cl R = -.37896E 01 - C = -.18978F 01 - AREA ABOVE THE X-AXIS IS 0.6745 
STANOARC nFvrATION = 0.28651E CC AREA BELOW THE X-AXIS IS -0.7486 

INFINITE DILUTT-FN-ACT-1-V4TY----FGEFFICA-FN-T-S-- --CROSS-OVER POINT IS X = 0.51 
MANE = 11.6266 G2INF = 25.3830 NORMALIZED AREA DIFFEPFNCF IS -0.0521 
TIINF = 644.75 T2INF = 57.99 PERINGTON J-FACTOR IS 9.56 

CCNSISTENCY INDEX IS -4.36 
• 



SUMMARY OF WILSON PARANFTERS OUALITY CF FIT !MEAN ABSOLUTE DEVIATION) 
WV-WI-NO. - PARAMETER VALUES - OBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 236.49 23S4.98 0.2603F-06 53.87 0.03235 
2 1005-434 71S2.30 0.1558F--42 - 12- 423-  0.03597 
7. 464.65 7767.24 0.1673F 01 11.01 0.00897 

--4- 484.99 2758.61 4.2785E-01 -  - - -- - 10.02 - 0.00876 
5 541.22 2776.51 0.6191F-02 7.20 0.0C934 

-6-- 492.47 2744.18 0.3116F-07- 9.54 - 0.00872 
7 539.54 2708.20 0.5345F-02 7.34 0.00942 
A 574.73 2702.84 04-1-821E 02 6-4-44 -0.01020r-- 
9 574.92 2702.36 0.1815E-02 6.92 0.01021 

1-4 463.82- ?767,92 0.2541F-42 11.05 -0.00898 



2.4 114ETHYLP7MT4NE(1) PCNZINC(2) sysTrm 05C 

SUMMARY VLF DATA AND CALCULATED PROPERTIES 
_ 

NO. P T X1 Y1 F1CL F2CL PHI1 PHI2 GI G2 LN(G1/G2) 811 822 812 

1 400.00 60.0 C.9530 0.9310 378.74 382.5C C.9617 C.9787 0.9954 1.4999 -0.4100 -1679.60 -1124.21 -1392.67 
2--- 400.00 ----59.2--f3.8700 0.8300 368.63-- 371.96- 0.96/4 0.9785 0.9985 1.3734 -0.3189 -1690.24 -1131.21 . -1401.44-- 
3 410.00 58.5 C.7990 0.7430 359.95 362.95 C.9671 0.9782 0.9964 1.376C -0.1227 -1699.64 -1137.41 -1409.19 
4- -410,00- 5F.8---0.6910-0.6450 351.43---354.1C- 0.9665 0.9780 - 1.0242 :-1.2670- -0.2127 -1709.13 -1143.67 -1417.01 - 
5 400.00 57.5 0.6270 0.5830 347.32 350.36 0.9668 0.9779 1.0396 1.2310 -0.1690 -1713.22 -1146.37 -1420.39 
6 910.00 57.5 0.5980 0.5210 397-.82 350.36 0.9669 0-.4779 1.057S 1.4810---0-.1118---1743.-22---1146,34---1420,3-9-- 
7 400.00 57.4 0.5190 0.5020 346.63 349.12 C.9668 0.9778 1.0759 1.1578 -0.0734 -1714.59 -1147.27 -1421.52 
8 440.0-0- 57.4 0.4610- 0.4610- -346.63---349.12 -0.9666 - 0.9778-1.1123 1.1183 -0.0053 -1714.59 -1147.27 -1421.52 --- 
9 410.00 57.1 0.4590 0.4590 347.01 345.42 C.9667 0.9778 1.1238 1.1302 -0.0057 -1718.70 -1149.99 -1424.91 

 10- 430.00 57.4-0.4070-0,4150------346.63- 349,12- 0.9669 0.9778 1.1342- 1.1032 0.0277 -1714.59 -1147.27 -1421.52 --- 
11 430.00 57.7 0.3890 0.4040 350.22 352.85 0.9670 0.9779 1.1435 1.0794 0.0578 -1710.49 -1144.57 -1418.13 
12 431.00 57.5 0,1310- 0,1-640 347.42 150.36 0.9&69 1,2441  
13 430.00 58.1 0.2190 0.2710 355.06 357.37 C.9612 0.9779 1.3443 1.0184 0.2776 -1705.05 -1140.98 -1413.65 

440.00 44,8 9.1140 -0.1920 363.65----366.80 -0.9675- 0..9781 1.5203-0.9934 0.4255 -1695.60 -1134.75 -1405.86 -- 
15 410.00 59.4 0.0630 0.1080 371.13 374.59 C.9678 C.9782 1.7827 0.9926 0.5855 -1687.57 -1129.46 -1399.24 

----16 430.00 60.0 0.0370 0.-c700 -378.74 182.50 0.9680 0.9784 -1.9284 0.9863 0.6705 -1679.60 -1124.21- -1392.67 - 

PURE COMPONENT PP0PEPTIES 
-CR-HIE-AL -PROP-ER/1E-5  

1 T = 520.30 P = 27.40 V = 420.00 OMEGA = 0.306 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
2- ----T-=-562.00- P = 43,60 V = 260.10 --CMFGA = 0.211 CMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

VAPOR PRESSURE EQUATION CIW-FFICIENTS VAPOR PRESSURE AT NBP 
- 1.11920E 04 C - 4.-22163F 03 P---=--760-.0- AT T = 80.r5  

2 A = 0.69056E Cl B = 0.12110E 04 C = 0.22079F 03 P = 760.0 AT T = 8C.1 
• MCLA9 V.-DUNE-EQUATION COEFFICIENTS- CCMPCNENT In FCI-0 Ct-FCK 

1 A = 0.74588F 02 8 = 0.32866E 00 C = -.25601E-03 ID NUMBER = 50 
2 A Oa 70863E-02- 13- -=-43•14907-E-01-- C- -0415880E-03 ID NUMBER =-.5 

 

• MIXTURE 'PROPERTIES 
 A0TIVITY- RATIO- FOLATICN COEFFICIENTS RESULTS-CE THERMODYNAMIC CONSISTENCY-TEST--------- 

A = 0.69958P 00 B = -.19633E 01 C = 0.87586F 00 AREA ABOVE THE X-AXIS IS 0.1427 
. -STANDARD DEVIATICN =:0.24-707F-01 - AREA BELOW THE X-AXIS IS -C•1328 --- --- 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.44 
CLINE - 2.0129 C2I41 - 1.4738 NOR-MAL-41F-D-AREA DIEREPENC-F-AS 0.0359 
TIINF = 60.61 T2INE = 60.56 HERINGTON J-FACTOR IS 1.5S 

CONSISTENCY INDEX IS 2.00 



. SUMMARY OF WILSON PAPAMETIRS 00ALIJY OF FIT (MEAN ARSCLUTE DEVIATICK) 
mg0FL NO.-  PAPAMFTER VAL0F5 OBJECTIVE FUNCTION PPFSSOPF COMPOSITION 

1 294.99. 187.52 0.4547F-11 5.52 0.00335 
2 5.10 332.74 0.317er C3 1.14 0.00758- 
3 343.46 168.C4 0.1672F-01 6.22 0.00385 
4 311.58 116.92 C.1220E--01----- -- 5.66 0.00361 
5 164.02 231.05 0.1/25F-02 1.88 0.00502 

 -6 217.75 244.54 0.2209F-03 7.46 - - 0.00223 
7 148.50 242.13 0.1762F-02 1.96 0.00486 
8 40445 441495 -442-782F--03 1-4-22--  4.00676- ------- 
9 41.17 3C1.38 C.2782F-C3 1.22 0.00674 

 ie 291.10 195.39- 0.2003F-01 6.32 0.00302 



2.4 elICTHYLPINTAN111) HEXYLENE 6LYCCL(2) SYSIFP 051   - • - 

SUmNARY VI.E DATA ANC CALCILATEC PROPERTIES 

NO. P T X1 YI F1OL F2CL PHII PHI2 01 G2 .1.1N1G1/02/ 811 822 812 
--- 

1 410.00 147.7 0.0200 0.675C 3313.67 133.14 0.9852 0.9815 4.0036 0.9758 1.4117 -940.85 -1090.86 -1151.98 
2- 410.00 127.0 0.0480- 0.8370 2235.78r 54.68 0.9829 0.9764 3.0582 1.2202 0.9188 -1062.93 -1324.24 -1300.75 
3 430.00 69.5 C.2110 0.9900 515.97 2.11 0.97C8 0.9559 3.5381 2.2859 0.4368 -1561.38 -272C.88 -1956.17 
4  -410400 -&&.-6--0.2760 0.9960 470.55 1.72 0.9699 0.9545 2.9664 1.2220 0.8868 -1595.97 -2846.06 -2004.82 - 

PUFF COMPONENT PROPERTIES 
CRITICAL- -PROPERTIES 

1 T = 520.30 P = 27.40 V = 420.00 OMEGA = 0.306 ()MEGAN = 0.0 DIPOLE = 0.0 ETA = 0.0 
2 •T -= 744.00 P = 54.80 - V = 311.00 GMFGA = 0.148 OMFGAH = 0.338 DIPOLE = 2.10 ETA = 0.0 --- 

VAPOR PRESSURE EQUATION COEFFICIENTS VAFCP PRESSURE AT N8P 
1 A -  0.642-62F 01-H = 0 ..119-20-F-0-4- -G-4.-0.-2-24 -ea E- 03 P-..= 760.0 AT-T---=- -80.5------- 
2 A = 0.78876F 01 B = 0.18904F 04 C = 0.18046E 03 P = 734.7 AT T = 196.0 

-MOLAR-VOLUME EQUATION CEFFEICIENTS COMPONENT ID ECHO CHECK - ----- 
1 A = 0.7458EF C2 B = 0.32866E CC C = -.256CIF-03 IC NUMBER = 50 

-2 A . 0.11939F 03 8 . .75907F-01 C = 0.31550E-03 ID NUMBER = 55 

---- 
MIXTURE PROPERTIES 

 -ACTI-VITY RATIO EQUATION-COEFFICIENTS RESULTS CF THERMODYNAMIC CENSISTENCY TEST 
A = 0.16662F 01 9 = -.16451F 02 C = 0.49628F 02 SQUARE ROOT OF NEGATIVE ARGUEMENT REQUIRED 
STANRARP DEVIATION = C.99579E-01 TO OBTAIN X-INTERCFPT 

INFINITE DILUTION ACTIVITY COEFFICIENTS VALUE OF REQUIRED ARGUMENT IS -.60125E 02 
G1 141 - 5.2918 C2INF - 0.0000 THERMODYNAMIC-CONSISIENCY-TES-T---1-&-AeORTED  
TIINF = 177.19 T2INF = 60.56 

 -5U44-ARY OF WItSON- PARAmFTERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION/ 
MODEL NO. P'1RAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 23954-.23 2803.31 C.-1-6- 6V C2 44-8.26 0.38000- 
2 5895.01 9362.12 0.1958F 00 706.53 0.11624 
3 220.43 2980.35 0.2671F -01 51.59 0.01653 - 
4 229.66 2506.57 0.4378F 00 52.78 0.01704 
5 -217.19 3253.E1 0.8845F-C1 51.22 0.01634  
6 2398.64 -476.18 0.1514E-03 155.1C 0.00333 • 
7 204.08 -32-54-.06 0.9-b6-9-E--0-1 51.84 0.01666- 
a 218.43 325C.34 C.8391E-C1 51.14 0.01630 
9 219.46 3252.08 - -0.1394E-01 51.14 0.01630 _ ___ 
10 562.31 971.57 C.93C5F OC 67.10 0.01483 
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2.4 DI1ETHYLFENTANF111 tIcxyLinr ELYCCLI21 SY-STEM 051 

_ _. ..... 
SUNI6 tRY 1/1.E. CATA AND CALCULATED PROPERTIES . 

NO. P T Xi Y1 F1CL F2CL PI-I1 PI-12 G1 G2 LNIG1/G2/ 811 822 812 

1 410.00 147.7 0.0200 0.6750 3313.67 133.14 005852 C.9815 4.0036 0.9758 1.4117 -940.85 -1090.86 -1151.98 
 2 410.00 -1244-0 0.048'0 0.8370 2235.78 54.68-0.9829-0.9764 - 3.0582 - 1.2202 0.9188 -1062.93 - -1324.24 - -1300.75-- 
3 410.00 69.5 0.2100 0.9900 515.87 2.11 C.97C8 C.9559 3.5381 2.2859 0.4368 -1561.38 -2720.88 -1956.17 

--4--- --4443-4-00-- --6154-6----14: 2-760-0.9960 -470.5-5 loia 0.9699 --(1.9545 2.9664 1.2220 0.8868 -1595.97 -2846.06 -2004.82 - 

PURE CrPPCNENT PROPERTIES 
--- CRITICAL PROPERTIES 

1 T = 520.30 P = 27.40 V = 420.CC INFGA = 0.306 CMFGAN = 0.0 DIPOLE = 0.0 ETA = 0.0 
2 T = 744.00 P = 54.80-- V =-.311.00 OMEGA = 0.148 ()MEGAN = 0.338 DIPOLE = 2.10 ETA = 0.0 

VAPOR PRESSURE FCUATION COEFFICIENTS VAPOR PRESSURE AT N8P 
1 A - 0.68262E CI I - C.1-1-920F 04 C - 00.2-21-6-3+-03-- P =- 760.0 AT T-= -80.5-- 
2 A = 0.78876E 01 B = 0.18904E 04 C = 0.18046E 03 P = 734.7 AT T = 196.0 

 MOLAR WILUMF-FQLATIGN CCEFFICIENTS COMPCNENT ID ECHO CHECK .._ 
1 A = 0.74588F C2 B = 0.32866E CO C = -.25601E-03 IC NUMBER = 50 
-2 A = 0.41939E-03 8 = .75907E-01- C = 0.31550E-03 IC NUMBER = 55 

• ' MIXTURE PROPERTIES 
- -- . 

 ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CCNSISTENCY TEST 
A = 0.16662E 01 B = -.16451E 02 C = 0.49628F 02 SQUARE ROOT OF NEGATIVE ARGLEMENT REQUIRED 
STANCARC-OEVIATION = 0.99579E-01 TO OBTAIN X-IATERCEPT 

INFINITE DILUTION ACTIVITY COEFFICIENTS VALUE CF REQUIRED ARGUMENT IS -.60125E 02 
01INC = 5.2918 C2INF - 0.0000 THERMODYNAMIC-CONSISTENCY TEST-TS-ABORTED--- .  
TlINF = 177.15 T2INF = 6C.56 

CALCULATIONS PERFORMED IN TRAKSFCRMEC PARAMETER SPACE 

SW1MARY CF WILSCN PAAMEEER5 -QUAL-FEY-OF-FR (MEAN ABSOLUTE DEVIATICNI  • 
MOOEL NO. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE CCMPCSITICN 

1 22955.66 -2764.54 0.1226F-02 347.75 0.38023 
2 5810.41 9316.68 0.1958E 00 7C6.47 0.11619 
3 220.35 2583.08 0.2671F 01 51.59 0.01653 
4 229.91 2504.69 0.4378E 00 52.77 0.01703 • 
5 216.7'S 325E:59 0.8485E-01  51-424  0.01635- 
6 170.52 11254.54 0.4758E-02 53.29 0.01714 
7 208.05 3247.18 C.96690-01 51.86 0.01667 • 
8 218.60 3245.92 0.8393E-01 51.14 0.01630 
6 218.55 3247.93 0.8354F-01 51.14 0.01630 - 
10 561.68 974.15 0.93C50 DC 67.04 0.01485 



1.4 010XAM-41) ETUANOL(21 SYSTFM-042--- 

SOMPARY VLF CATA ANC CALCULATED PROPERTIES 

No. P T X1 Y1 F101 F2CL PFII PFI2 GI C2 LNICl/G2/ 811 822 812 

1 760.00 78.2 0.0079 0.0116 348.38 724.39 0.9853 0.5502 3.1464 I.CCO4 1.1458 -1190.04 -1175.53 -795.36 
-----2-----7t,0-0&-----7-R.2 4.0268----0.02d4 348.01--723.56- -0.9844- 0.9592 2.2709 1.0037 0.8165 -1190.32 -1175.92 -795.53-- 

3 760.00 78.1 0.0509 0.0509 347.25 721.89 0.9832 0.9502 2.1448 1.0077 0.7554 -1190.88 -1176.69 -795.86 
-4-760.00 78.2 0.0725--0.0648 - 347.77-- 723.00--- 0.9825 • 0.9591 • 1.9130 1.0145 0.6342 -1190.51 -1176.18 -795.64-- 

5 760.00 78.2 C.CS55 0.0833 348.5C 724.67 0.9815 C.9594 1.8612 1.0175 0.6038 -1189.95 -1175.41 -795.31 
G 760.00 78.3 0.1245 0.10',9 449495 7264-C1 C,-.-98C-5--0-.-9596- 1.73-11 1.0264 .0.5223 1188484 117-3.67 -794.64- 
7 760.00 78.4 0.1975 0.1464 350.07 728.29 0.9785 0.9599 1.5656 1.0631 0.3896 -1188.74 -1173.74 -794.59 
8 760400- /9.1 042747 0.1867 359.16-- 749.18 0.9767 0.9606 1.4002- 1.0904 • 0.2501 -1181.92 -1164.31-750.53-- 
9 760.00 79.9 0.3804 0.2373 368.81 771.42 C.9747 0.9616 1.2490 1.1636 0.0708 -1174.88 -1154.59 -786.34 

80:1-0.4045 - 0.2482- '372.38-- 779.65- 0.9743-- 0.5619 -- 1.2163- 1.1812 0.0293 -1172.35 -1151.08 -784.82 • 
11 760.00 PC.2 0.4243 0.2561 372.76 780.53 C.9740 0.9620 1.1948 1.2C78 -0.0108 -1172.C7 -1150.7C -784.66 
12 764-400 90.9 0.4-094 0.2454 382-4-45---8424-42 0.9430 C.-9628-- --1-.-•1240----1-.2.727----0. 1242-41654-32- -1141.36-----780.63--- 
13 760.00 81.3 0.5116 0.3005 387.56 814.76 0.9725 0.9632 1.1167 1.284C -0.1397 -1161.84 -1136.54 -778.55 

--14---764.04---- 81.4---4.5321-0.3039 . 388.62 817.21--  0.9724 -0.9613 1.0827 1.3299 -0.2056 -1161.13 -1135.56 -778.12-- 
15 760.00 82.3 0.5857 0.3291 401.07 846.09 0.9718 0.9642 1.0314 1.3994 -0.3051 -1152.90 -1124.17 -773.20 
16--760.00-44.4 0,652- 0.4045 430.22 913.96-0.9699--0.9665-1.0232 1.4703 -0.3625 -1134.78 • -1099.06 - -762.32 
17 760.00 85.4 0.7447 0.4427 444.91 946.29 0.9691 0.9677 0.9810 1.6893 -0.5435 -1126.20 -1C87.16 -757.16 
13 7(,0.00 87.2 0.7666 0.4916 471-414 1C09.02 0.9604 0.9695 0.9960---4-45996---0.4738---1111.67---1067.03 748.40-- 
19 760.00 89.1 0.8280 0.5555 501.35 1080.59 0.9675 0.9717 0.9809 1.7618 -0.5856 -1096.10 -1045.43 -738.98 

-20 760.00- 049793 0.6496. -550.85 1198.23 0.9668-- 0.9752 -0.9824 • 1.7918 -0.601C -1072.85 -1C13.19 -724.86 
21 761.00 93.0 0.8912 0.6766 568.19 1239.45 C.9667 0.9762 0.9787 1.7755 -0.5956 -1065.29 -1002.71 -720.25 
22 750.00 --  94.9-  0.9316 0.7477 602.84 1322.11 0.9665 C.5788 0.9749 2.0710 -0.7535 -1050.96 -982.86 -711.50 • 
23 710.00 99.0 0.9773 0.9051 685.01 1519.25 0.9667 0.9848 C.9003 2.0552 -0.7301 -1020.54 -040.79 -692.84 

• 
PURE COMPONENT PROPERTIES 

CRITICAL PROPERTIES 
T =-585.20 P = 50.7-0 V = -244.70 ---  •OMEGA = 0.288 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

2 T = 516.00 P = 63.00 V = 161.30 CMEGA = 0.637 PMECAH = 0.152 DIPOLE = 1.69 ETA = 1.10 
VAPOR PRESSLOF-F096-TION COC-FFICI7NTS VAPCR•PRESSURE AT-N8P-- 

I A = 0.74315E 01 8 = 0.155478 04 C = 0.24034F 03 P = 755.4 AT 'T = 101.1 
2 A-  - 0.-80449E Cl• 8•-•0.15543E 04- C - - 0.22265E 03 P = 762.1 AT I = 78.4-  --- 

0CLAR VCLOMF FCUATTCN COEFFICIENTS COMPONENT ID FC-C CHECK 
t A - 0.71966F •02- - -.41898E-02 €-- 0.16875E-03 ID NUMBER = 10 . . 
2 A = 0.53701F 02 B = -.311CSE-01 C = 0.16000E-03 -IC NUMBER = 11 

*LUX-TURF - PROPERTIES-- • - - • - • • - -- • • • - • 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.91476F 00 B = -.26386F 01 - C = 0.10012E 01 - - AREA ABOVE THE X-AXIS IS 0.1763 - -- 
STANDARD DEVIATICN = 0.72314E-01 AREA BELOW THE X-AXIS IS -C.2471 

ITf DILUTION-ACJ-UVITY-SOFE-E+ETUENT5- -CROSS-OVER -POINT IS 
= 2.4962 02INE = 2.0599 NORMALIZED AREA DIFFERENCE IS -0.1672 

TIINF-= - 78.33• T2INF = 101.30 HER INGTON J-FACTOR IS 8.93 --- 
CONSISTENCY INDEX IS 7.79 

• 



SUMMARY OF WILSON PARAMFTFRS OUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
 MOOPL NP4 -PARAMETER VALUES -OBJECTIVE FUNCTION PRFSSURE COMPOSITION - - 

1 200.89 463.95 C.0 5.94 0.01411 
2 S07.77 100.40- 0.51:CE 03 1C.84- 0.01520  
3 322.05 365.58 0.7283E 00 5.33 0.01374 
-4-----?85.46 365.C5- -0.1666E-00 ' 4.08 0.01461 

5 377.26 133.90 0.1332E-01 6.56 0.01333 
6  5-74471- -25C.10  0:7697F-02- 19.60 -0.01041 

. 7 447.08 311.60 0.9928E-02 1C.16 0.01236 
8--2 72  77 3 8  09 0.1363E 02 4.46 -9-.41445  
9 272.79 3E5.C9 0.1365F-02 4.16 0.01445 

--40- 274.79- 414.-99- 04-7690E-01-- 7.-06 0.01348 

--**OI A GNU- S T IC *4  
1 DATA POINTS FRCM nPIGINAi RFFFRFNCE OFLETED PRIOR TO CALCULATION 

SIF INTPOOUCTION FOR  4F,TAILS CCNCFRNINC CATA RASP UPPATE 



• 
1,4 011XAFF(1) HrXANFI2I SYS-T-F-m 0S3 

SUMMARY VLF DATA AND CALCUATED PROPERTIES  

NO. P T X1 Y1 F1OL F2CL PHI1 PHI2 GI G2 LN(GI/G2) et,. 822 B12 

1 760.00 84.9 C.8900 0.5650 437.15 1140.97 0.9614 0.9601 1.0578 2.5166 -0.8667 -1130.68 -1168.93 -1153.71 
 2- -760.04- -79-.2-0.7830 0.4290 360.40- 976.59--  0.9590-C.9579 ' 1.1046 1.9518 -0.5693 -1181.00 -1216.75-1202.17- 
3 760.00 76.5 C.7130 0.370c 328.06 905.05 0.9578 0.9567 1.1479 1.7548 -0.4245 -12C6.21 -1239.74 -1226.33 

- 4 760.00- 75.-1 0.6760 0.3480 114.46- 874.51-  0.9573-  0.9562 1.1873 1.6640 -0.3376 -1217.72 -1250.41 -1237.33 - 
5 760.00 74.3 0.6270 0.3250 303.48 849.65 0.9568 C.9558 1.2381 1.5394 -0.2179 -1227.47 -1259.42 -1246.63 
6 70.10 71.7 0.4570 0.2600 276.37 787.45 0.9556 0.9546 1.4902 14-24-94-----0-.+76-3----12-53-.44 4243r3.2----12-7-15-- 
7 750.00 70.3 0.3630 0.2170 267.47 766.73 0.9551 0.9542 1.6172 1.1568 0.3350 -1262.66 -1291.77 -1280.10 ---O---760.00- -643.6- -4)4234P-0.1630 -255.95----_739.73 0.9545--  0.9536 2.0021 1.0597 0.6362 -1275.15 -1303.1E-1291.93-- 
9 760.00 68.9 0.1380 0.1140 249.43 724.31 0.9541 0.9533 2.3939 1.0230 0.8502 -1282.53 -1309.90 -1298.92 

-10------76f3.00----68..8 4.1130- - 0.1000--- 248.51---722.12 0.5541 0:.9532---2.5738 -1.0129 --0.9326 -1283.59 -1310.87-1299.92-- 

PURE COMPONENT PROPERTIES 
CRUTAFAL PROPERTIES 

1 T = 585.20 P . 50.70 V = 244.7C ("MEGA = 0.288 CMFGAF = 0.0 DIPOLE = 0.0 ETA = 0.0 
-2---T--= 507-.90 -13-- .--- -2 9 ,40  v --.. --3-72,41 C -OmFGA -=-0•298- OMFGAI-1-=- 0-40 DIPOLE-= 0.0 F-TA- -mt- 040 - 

VAPOR PRESSURE ECLATION COEFFICIENTS VAPOR PRESSURE AT NBP 
1 A .. 0.74315r Cl B - 0.15547r 04 C .. 0.2403',F 03 P =--75-5.4 AT T-.=-401.1  
2 A = 0.68778F 01 8 = 0.11715E 04 C. = 0.22437F C3 P = 759.0 AT T = 68.7 

M01-A-R-VOLUME EQUATION COEFFICIENTS- - - COMPONENT ID ECF0 CHECK - --- 
1 A = 0.71966F 02 B = -.41898F-02 C = C.16875E-03 ID KUNBER = 10 
2 A-= 0.12596E-03- 8 = -.14456F 00 C = 0.54720E-03' ID NUMBER = 18 

-  
MIXTURE PROPERTIES 

----  ACTIVITY.RATIO EQUATICN COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY-TEST --- ----- 
A = 0.11429E 01 8 = -.20699F 01 C = -.18363F 00 AREA ABOVE THE X-AXIS IS 0.3059 
STANDARD DEVIATION = 0.22373E-01 - - AREA BELO% THE X-AXIS IS -0.2592 - ---------- 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSSOVER POINT IS X = 0.53 
GLIM- = 3.1350 G2I4r ..-. 3.0363 -NIIRMAL-12E13-AREA-01FEEPENCE•15----04-04321  
TIINF = 68.74 T2INF = 101.30 . FERINGTnN J-FACTOR IS 7.06 

CONSISTENCY  INDEX IS 1.21 

SUMMARY OF WILSON PAPA'IFTFRS QUALITY CF FIT IMEAN ABSOLUTE CEVIATION) 
PODIA NC. P-An -E-T-FR-V-A-LOES OBJECTIVE FUNCTION ' PRESSURE  COMPOSITION  

1 731.68 181.85 0.1819E-11 12.33 0.00715 
7 575.54 520.CC- 0.3986F-03 8.19 0.00805 
3 736.97 240.22 0.2370E-01 3.42 0.00787 
4- 676.98 314.98 0.9/45F-02 3.24 0.00704 
5 659.94 327.68 C.1830E-02 4.62 0.00663 
6 597.91)-----32t}-.69-0.544003  17.12 0.00408- --- 
7 655.32 317.38 C.1424F-02 

• 
6.42 0.00618 

--- --  ___ 8 683.94 313.61 0.2710E-03 3.05 0.00733 
9 684.77 312.83 0.2708E-03 3.04 0.00735 

 10- 736.13 237.64 0.4228F-02 3.60 0.00780 



1.4 011XANF(1) 1 HIXCNC(2) SYSTFN 054 

SUMMARY VLF DATA ANC CALCLLATFO PRCPERTIES 

NO. P T X1 YI Fun. F201 PHI1 PHI2 G1 02 LNIG1/G2) 811 822 812 

1 760.00 87.6 0.9020 0.6100 477.81 1422.49 0.9626 0.9652 1.0322 2.0426 -0.6825 -1108.13 -103C.22 -1068.87 
-----2-- /60.00 85.2 0.8750 0.5500 --  441.53--  1337.63 0.9616 0.9644 1.0372 1.9633 -0.6381 -1128.14 -4047.07 -1087.03 - 

3 760.00 83.1 C.8450 0.4980 411.62 1266.35 0.9608 C.9637 1.0422 1.8643 -0.5815 -1146.17 -1062.17 -1103.35 
-4-- 764-.44-  7-9.1- 4.7904 .0.4240 361.65-1144.32 0.9562- 0.9623-- 1.0785- - 1.7447-0.4811 -1180.08 -1090.39 -1133.92 -- 
5 760.00 76.9 0.7230 0.363C 332.69 1071.75 0.9582 0.9614 1.0955 1.5604 -0.3537 -1202.42 -1108.82 -1153.97 
6 760.00 72.0 0.6240 0.2600 2C.4.-6.3 S58.28 0.95E3 O.:568 1-44666 1.4306-0.2040- 1241.34 1140.66 -1188.72  
7 760.00 71.6 C.5300 0.2450 275.37 923.17 0.9557 0.9593 1.2154 1.2623 -0.C379 -1254.46 -1151.33 -I2CC.40 

- 760.00 69.0 0.3930 -0.4900- 250.35 856.36 0.9545 0.9582 1.3963 -1.1294 -0.2122 -1281.47 -1173.14 -1224.35- 
9 760.00 67.4 0.2650 0.1350 235.90 816,94 0.9537 0.9575 1.5602 1.0433 0.4024 -1298.60 -1186.90 -.4239.50 

 10- 760.00- 65.2 0.1280 0.0700 217.14 764.66- 0.9526 0.9565- 1.8173- 1.0087 0.5887 -1322.83 -1206.26 -1260.85 - 
11 760.00 64.8 0.0680 0.0400 211.87 755.77 0.9524 0.9563 1.9843 0.9859 0.6995 -1327.33 -1209.83 -1264.81 

PUPT-COM-PCNENT PPCPERTIES 
CRITICAL PROPERTIES 

A T = -585.24 P =50.70 V _----244-.7C OMEGA-- 0.2-88 °MEGAN = 0.0 DIPOLE = 0.0 ETA = 0.0 • 
2 T = 504.00 P = 32.10 V = 350.70 CMFGA = 0.285 °MEGAN = 0.0 DIPOLE = 0.0 ETA = 0.0 

VAPOR P.W.E5-5U-P-E-F-WATION COEFFICIENTS VAPCR PRTSS-U-P-E AT NRP 
1 A = 0.74315E 01 B = 0.15547E 04 C = 0.24034E 03 P = 755.4 AT T = 101.1 

A--- 0-.68651F-01 8 = 0.1153C-E-04 -e = 0.226C4F 03 P = 763.6 AT I--_ 63.5  
MOLAR VOLUME FOUATICN CCFFFICIFNTS COMPONENT ID ECHO CHECK 

1-----A-= 0.71966F 02 -8 = -.41898F-02 C = 0.16875F-03 ID NUMBER =--10 
2 A = 0.20978r C3 B = -.71344E CC C = C.1435CF-C2 IC NUMBER = 38 

• 

MAXTOR(' PROPERTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMCDYNANIC CCNSISTENCY TEST 

A----0.-78996- B ---.14193F 01 C-= -.24035E 00 AREA ABOVE THE X-AXIS IS 0.2077 
STANDARD OFVIATICN = 0.11083F-01 AREA EELCW THE X-AXIS IS -0.2075 

INFINITF DILUTICN ACTA-V-1TV COEFFICIENTS CRO-5.5-0k#ER-POINT-IS -X = 0.-5I  
GIINF = 2.2033 G2INF = 2.3862 NORMALIZED AREA CIFFERFNCE IS 0.0005 
TIINF = 63.33 . 1.2INF = 101.30 NERINGTON J-FACTOR IS 10.12- 

CCNSISTENCY INCEX IS -10.07 



SUMMARY oF WILSON PAFAmFTFRs malty OF FIT (MEAN ABSCLUTE OEVIATICN) 
-- monEL NO. PARAMETER VALUES OBJECTIVE FUNCTION PRFssuRE COMPOSITION 

1 452.00 206.83 0.1819E-11 16.73 0.00286 
2 245.-38 6-23-445-----0.59-38-F-03 . -14.-56-  0401174--  ---- -- 
3 4C8.69 252.30 0.1735F-01 11.74 0.00365 
4 418.53 281.67 0.9327F-02 ---- -- - • 11.36 - - 0.00349 . .._ 
5 490.33 223.43 0.2533F-02 7.43 0.00470 
h 528.49 - 141.08 -- 0.6288F-04 13.53. 0.00138 - 
7 510.48 197.31 0.1864F-02 8.40 0.00423 ' 
8 4E6.18 266.e1 0.16813-F-42    7.52-  0.00614- 
9 4t6.56 265.56 0.168CF-02 7.50 0.00612 

' 10 397.51- -304.01  0-.5380E-02-- 12.25 0.00381 



ETIW401-11) PCNUNC12/ SYSTEM 055A  

SUMMARY VLF DATA AND CALCLLATED PPCPERTIES 

NO. P T XI Y1 F1OL F201 PHIL PHI2 GI G2 LNIGI/G2) 811 822 812 

1 2)8.40 40.0 0.0200 0.1450 132.1C 180.36 C.99C1 Co9861 11.3002 0.9931 2.4317 -1810.36 -1326.58 -962.44 
2- 239.--80----404-0 -040950 -0.2800- -132.30 180.36 0.9855 C.9849-542607----1.0406 1.6205 -1810.36 -1326.58 -962.44-- 
3 249.10 40.0 0.2040 0.3320 132.30 180.36 0.9838 0.9848 3.0122 1.1401 0.9716 -1810.36 -1326.58 -962.44 

-40.-0-0-.3780 0.3620 132.30- 180.36 0.9830 • 0.9849 - 1.7538 -1.4115 0.2397 -1810.36 -1326.58 -962.44-- 
5 248.80 40.0 0.4900 0.2840 132.30 180.36 0.9828 0.9854 1.4473 1.639S -0.1250 -1810.36 -1326.58 -962.44 
6 245.70 40.t3 0.592C 0.-4-0-9-0 33u3£ lao. 6 0.9-826- 
7 237.30 40.0 0,7020 0.4400 132.30 180.36 0.9826 0.9867 1411039 2.4370 -0.7919 -1810,36 -1326.58 -962.44 

219.40- 40.0 0.8020- 0.5070 132.30 180.36 0.9830 0.9886 1.0298 2.9913 -1.0663 -1810.36 -1326.58 -962.44 - 
9 196.30 40.0 0.88)0 0.605C 132.3C 18C.36 0.5837 0.5911 1.0.028 3.5476 -1.2634 -1810.36 -1326.58 -962.44 

10- 169.50- 40.0 0.9430- 0.7470 -132.30-- •180.36 0.5850 C.9944 0.9991 4.1446 -1.4227 -1810.36 -1326.58 -962.44-- 
11 145.60 40.') 0.9870 0.9120 132.30 180.36 C.9866 0.9977 1.0028 5.4482 -1.6925 -1810.36 -1326.58 -962.44 

PURF-COmPCNPNT-PROPERTIES 
CRITICAL. PROPERTIES 

1 -T-• 516-.00- 41 63.90---V = -164.30- , OMEGA = 04637 OMFGAH = 0.152 DIPCLF = 1.69 ETA = 1.10 
2 T = 562.00 P = 48.60 V = 260.10 CMFGA = 0.211 OMFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

VAPOR PRESSURE EQUATION CCEFFICIENTS -VAPOR-PRESSURE AT NSF)  
1 A = 0.80449F 01 B = 0.15543E 04 C = 0.22265F 03 P = 762.1 AT T = 78.4 
2 4- = 0.69056F Cl 8 =•0.121.-10E•04 = 0.27079E 03 P = 76C.0 AT T-= 

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT 10 ECHO CHECK 
1 R =--- .-311-09E-91- 4.16000E-03 ID AUP13F8 = 11 
2 A = 0.70863F 02 B = 0.14907F-01 C = 0.15880E-03 ID NUMBER = 5 

 MfxTURF P-ROPERTIFF • - _ 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERmODYKAMIC CCNSISTENCY TEST 

9.23145E 01 .._._.8._.=_-.61346E 91 C-=-9.22752F-01 AREA ABOVE THE X-AXIS IS 0.4895 
STANDARD OFVIATICN = 0.14375E CC AREA BELOW THE X-AXIS IS -0.4840 

INFINITE 011UTIEN AGT4VITY COTTER-1E44S CROSS-OVER-PG-ENT -1S --X = -9.45  
GlINF = 10.1154 G2INE = 4.6880 . NORMALIZED AREA DIFFERENCE IS 0.0057 

= 40.00 T2INF = 40.00 CCNSISTENCY INDEX IS 0.57 - - 



SUMMARY OF WILSON PARAmFTFRS OUAIITY OF FIT (MEAN ABSOLUTE DEVIATION) 
MODEL-NO. - PAPAMFTFP VALLES OBJECTIVE FUNCTICN PPFSSURF COMPOSITION 

1 1387.70 177.80 0.1783F-09 4.73 0.01573 
2 1649,-35 128,35- 0.-58.68E-03-- 1.58 0.00975-- - - 
3 1613.28 221.96 0.3008F CO 3.60 0.00476 
4 1613.76 206.68 - 0.15e8F-01 2.68 0.00428 
5 1612.77 17d.16 0.1459F-02 1.12 0.00527 

 -6 1641.7? 200.03 0.5734F-03 2.92 0.00397 
7 1614.84 184.31 0.10321-02 1.48 0.0C493 
R 159 7,045 168.S2  0.3218F-04 0.68 0.00662 
9 1596.83 169.09 0.3219E-03 0.68 0.00662 

10 ---1608.57...__.----228.96 0.5888E-02 3.77 -- 0.00503 



ETOANOL111 UNZENF.121 SYSTEM 0558 •  

SUMMARY VLF DATA AND CALCULATED PROPERTIES 

NO. P T X1 Y1 F10L F201 PHI1 PHI2 61 62 LNIG1/62/ 811 822 812 

1 314.70 50.0 0.0250 0.1650 216.87 266.5C C.S863 C.9814 9.4371 0.9911 2.2536 -1612.44 -1217.82 -889.60 
---2- 358:70-- -50-40 -0.0890-0.3000 216.87-- 266.50- 0.9805 0.9800 5.4606 1.0119 1.6858 -1612:44 -1217.82 ' -889.60 

3 378.30 50.0 0.2060 0.3600 216.87 266.50 C.9778 0.9797 2.9774 1.1190 0.9786 -1612.44 -1217.82 -889.60 
 4 3.34.60-  50.-0 0.3850 0.3920 216.87-----266.50--  0.9766-0.9798 1.7615 1.3955 0.2329 -1612.44 -1217.82 -889.60 - 
5 333.20 50.0 0.4860 0.4110 216.81 266.50 0.9763 0.980? 1.4572 1.6123 -0.1011 -1612.44 -1217.82 -889.60 
6 370.10 50.0 0r5-86-0--&.-4340---2-16-.-3-7- -26&.50 C.4741 -6,-9809- 1.2-589 1.8592 -0.4112- -1612.44-- -1217.82-----889.60 -- 
7 3S6.90 50.0 0.6940 0.4700 216.37 266.50 0.9760 0.9821 1.1171 2.3378 -C.7385 -1612.44 -1217.82 -889.60 
8--  344.40-  50.0 0.7900 0.5260- 216.87 266.50 0.9765 0.9842 1.0314 2.8662 -1.0220 -1612.44 -1217.82 -889.60 
9 316.80 50.0 0.8660 0.6100 216.87 266.50 0.9772 C.9870 1.0045 3.4C99 -1.2221 -1612.44 -1217.82 -889.60 

ta- - 276.80- 50.0 0.9360 0.7450 216.137- 266.50 0.9788 0.9913 0.9935 4.0972 -1.4168 -1612.44 -1217.82 -889.60 
11 239.60 50.0 0.9840 0.9090 216.37 266.50 0.9809 0.9959 1.0004 5.0870 -1.6262 -1612.44 -1217.82 -889.60 

PURE COMPONENT PREPEPTIFS _ 
CRITICAL PROPERTIES 

----..-_--.1------__.T-= 51.6.00 - P-= 63.00--- V = 161.30- OMEGA = v.637 °MEGAN = 0.152 DIPOLE = 1.6S - ETA = 1.10 
2 T = 562.00 P = 48.60 V = 260.1C CMEGA = 0.211 CMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

VAFOR PRESSURE ECUATION COEFFICIENTS - --- ---VATCR PRESSURE AT NEP------- 
1 A = 0.80449F 01 8 = 0.15543F 04 C = 0.22265E 03 P = 762.1 AT T = 78.4 

 a--- A--=   0469056F-01 B = 0.12110E-04 C = 0.22079E 03 P = 760.0 AT T = 80.1 
MOLAR VOLUME FOUATION COEFFICIENTS COMPONENT ID ECHO CHECK 

t- -A- =-0.53701E 02 8 = -.31109E-01 C = 0.16000E-03 ID NUMBER = 11- - -.-- 
2 A = 0.70863E 02 8 = 0.14907E-01 C = 0.15880E-03 ID NUMBER = 5 

-M-1-XTURE PROPfRTIFS 
ACTIVITY RATIO EQUATICN COEFFICIENTS RESULTS CF THERNCOYKAMIC CONSISTENCY TEST 

A = 0.22407E 01 8 = -.56039F 01-  C = 0.20232F 01 AREA ABOVE THE X-AXIS IS 0.4823 
STANDARC DEVIATION = 0.102138 00 AREA BELOW THE X-AXIS IS -0.4692 

INFINITI DILUTICN-AC-T-I-V4TAL-CEITIFIC-FENTS  CROSS-OVER --130INT-IS-X -=--0.46 
• CLINE = S.3996 WINE = 4.6647 NORMALIZED AREA DIFFERENCE IS 0.0138 

= 50.0C TZTNP-  = CONSISTENCY INDEX IS 1.38 



SUMMARY OF WILSON PAPAuFTE9S CUALLTY OF FIT (MEAN ABSOLUTE DEVIATION) 
M00EL NC. PAPAmFTF8 VALUFS C8JECTIVE FUNCTION PRFSSUPE COMPOSITION 

1 1382.57. 188.26 0.3365r-10 5.27 0.01596 
2 -1446:4* 158-.72- ------0-17-5-64F-03--- 3.15-  0.01292------------ 
3 1559.53 23C.92 0.6295E-01 5.65 0.00328 
4- 1563.43 219.08 --- C.HCP4F-02 - 4.84 0.00372 
5 1556.56 191.09 0.1813F-02 2.38 0.00660 
6 1593.68 230.15 0.23211-03 f.89 0.00271 
7 1554.49' 202.32 C.16881-02 3.15 0.00552 
0 1531.91 177-451 0.12321 03 -0-46-2 0.00926  
9 1521.76 177.58 C.12321-03 0.62 0.00926 

 10 1559.00----•---231.50 9.15331--02 5.64 0.00333 



CTUGNOLII/ DENZENC(2) SYSTIV 055C 

SUMMARY VLF DATA AND CALCULATED PROPERTIES 

NO. P T XI YI F1OL F201 PHII PH12 GI G2 LN(GI/G2) 811 822 812 

I 452.70 60.0 C.0260 0.161C 242.58 382.5C C.9826 0.9760 8.0301 0.9930 2.0902 -1439.00 -1124.21 -826.C3 
 2- 518.20 -69-40- 8.0800- 0.310E----342:58-382:54--0.9744- -0.-5741-____.-5-:7059 -0.9875- 1.7541 -1439.00 -1124.21 -826.03----- 
3 553.70 6C.0 0.1850 0.3750 342.58 382.50 0.9711 0.9734 3.1765 1.0779 1.0E07 -1439.00 -1124.21 -826.03 
4 969.00 60.-0--G-.3220--0.4080- 342.58-- 482450 0.96E5- 0.9735 -2.0228 1.2525 - 0.4794 -1439.00 -1124.21 -826.03-- 
5 558.00 60.0 0.3980 0.4200 342.58 382.50 0.9690 0.9737 1.6927 1.3895 0.1974 -1439.00 -1124.21 -826.03 
6 9.'6.60 6-0.0 Ca4840 0.4360-342458 382-.v5C C.9-741 1-.9741- 0.0878- L439.00- -1124.21 -826.03  
7 552.60 60.0 0.5680 0.4550 342.58 3e2.5c C.9684 0.9747 1.2718 1.8040 -0.3496 -1439.00 -1124.21 -826.03 
8-- 948.70- 60.0 o.6soo- 0.4900- 342.58 382.50 0.9683 0.9761- 1.1151 2.2261 -0.6907 -1439.00 -1124.21 -826.03 
9 524.20 60.0 0.7710 0.537C 142.58 382.5C 0.9686 C.9783 1.0307 2.7043 -0.9646 -1439.00 -1124.21 -826.C3 
IG 435.00 60.0 0.3590 0.6250 342.58 382.50 0.9694 0,9821 0.9971 3,3047 -1439.00 -1124.21 -826.03 
11 431.60 60.0 1.9291 0.7470 342.58 382.50 0.9713 0.9873 0.9827 3.962C -1.3941 -1439.00 -1124.21 -826.03 
12 377.40 60.0 C.4810 0.-404C 342.48 382,-5-0---0-8-9740---0.-5-9-33---0.9877-- -4,-9433 --••I • 6 I 04--•• 1-4391.00-- 1124.2 

PURE COMPONENT PROPERTIES 
- --- , -CRITICAL-PROPERTIES- 

= 516.00 P = 63.00 V = 161.30 OMEGA = 0.637 OMFGAH = 0.152 DIPOLE = 1.69 ETA = 1.10 
2 T 562.00 P 43.60 V . 260.1C OMEGA = 0.12-11 OMECAH 0.0  EMP411. E 0 • 0  ETA- 4&-- -0.0 -- 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPCR PRESSURE AT NEP 
I  A = - 0.80449F- Cl 0 = 0.15543E 04 C = 0.22265F 03 P = 762.1 AT T s 78.4 
2 A = 0.69056E 01 0 = 0.12110E 04 C = 0.22079F 03 P = 760.0 AT T = 80.1 

M9L-A4- VOL-UMF EQUATION-COEFFICIENTS COMPONENT ID ECHO CHECK 
A = 0.53701F 02 9 = -.31109E-01 C = 0.16000E-03 10 NUMBER = 11 

4----A-*-04-7Cr&630 02 8 .-9-41-4401C-01 ID-NUMBER = -5 ------ -  

MIXTURE PROPERTIES 
ACTIVITY-RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.21498F 01 9 = -.55181F 01 C = 0.18254E 01 AREA ABOVE THE X-AXIS IS 0.4643 
STANRARA-1E-VTATION .0.75830E-01 AREA BELOW THE X-AXIS IS -0.4651 -  

INFINITE ntLuTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.46 
G1INF = 8.5833 G2INF = 4.6780 - NORMALIZED AREA DIFFERENCE IS -0.0008 - 
TlINF = 60.00 T2INF = 60.00 CONSISTENCY INDEX IS 0..08 



SUMMARY OF UILSCN PAPAMFTFRS QUALITY OF FIT (MEAN ABSOLUTE DEVIATICNI 
MODEL-NO. - PARAMETER VALUES -OBJECTIVE FUNCTION - • PRESSURF CCMPOS IT ION 

1 1358.69 208.07 0.1137F-09 3.16 0.01569 
2 1435.87 1?,4.04 0.1429E 02 . ---6--.419 -0.01853  
3 1470.42 255.38 0.1625F CC 11.39 0.00596 

-----------4-- - 1486.70 - 233.14-__-.._ 0.1819F-01 • 9.20 0.00652 • 
5 1503.66 187.66 0.4640E-02 4.99 0.00987 
6  1547.89 256.S6 0.8161F-03 16.46 -0.00462 
7 1501.07 203.21 0.4521F-02 6.81 0.00848 
8 14':1-.53 15'r.7C C.5',38F-04 4.85 ------0-401380  
9 1491.74 154.77 C.55121-04 C.65 0.C1380 

10- 1440.44- 253.14 -0.2428F-02-  11.14- 0.00604  



• 

ETH*NOL(1) UTAZENEI2) SYSTEM 0550  

SUMMARY VLF DATA AND CALCULATED PROPERTIES  

NO. P T X1 '11 Fun F2CL PHI1 PHI2 GI G2 INIGI/G2/ 811 822 B12 

1 140.00 31.6 C.1000 0.277C 94.41 138.15 0.98E2 0.9877 5.2160 1.C330 1.6193 -1951.65 -1405.97 -1014.96 
---2•-----130,..00- 32.8 -0.2000 0.3140- 90.40- 133.49 0.9874 0.9879 3.0851 1.1413- 0.9944 -1970.18 -1416.51 -1021.89- 

3 130.00 12.5 0.3000 0.331C E8.93 131.71 0.9870 C.9880 2.2030 1.2887 0.5362 -1977.18 -1420.50 -1C24.51 
---4--Atio.ofy 42.-5 0.3380 0.3380 88.93----131.1T-0.9869 0.9880 1.9965 1.3485 0.3924 -1977.18 -1420.50 -1024.51- 

5 190.00 32.6 0.4000 0.3490 89.42 132.34 0.9867 0.9882 1.7322 1.4570 0.1730 -1974.85 -1419.17 -1023.64 
6 130408 4?.9 0.5000 0.3700 94:39----/34-r46---0-4-9465---0.-9984 1.4449 1.6707----Da452 1-96-7a45---1415448 1021-.02- 
7 180.00 33.3 0.6010 0.1990 92.89 136.39. 0.9861 0.9887 1.2701 1.9589 -0.4334 -1958.58 -14C5.91 -1017.55 

---8-----130.00----14.0---0.7000 0.4340 96.47- 140.53 0.9857- 0.989?--- 1.1391 2.3884 -0.7399 -1942.45 -1400.75 -1011.52 
9 190.00 35.5 0.9030 0.5000 104.55 149.74 C.9852 C.9501 1.C556 2.5725 -1.0317 -1908.42 -1381.50 -998.83 

--40---130.04 39.3 C.9000 0.6520 127.6? 475.29- 0.9845 0.9925 1.0054 3.5437 -1.2597 -1825.24 -1334.86 -567.94 

•  
PURE COMPONENT PROPERTIES 

CRITICAL PRORE*TIES 
1 T = 516.00 P = 63.00 V = 161.30 OMEGA = 0.637 °MEGAN = 0.152 DIPOLE = 1.69 ETA = 1.10 
 2 T a 562.00- P-=-44.-60---V-a- 2604-ID --OMEGA =-0.-211 -OMEC-AM-a 0.0 DIPOLE = 0.0 -ETA a 4240 

VAFCR PRESSURE ECUATION COEFFICIENTS VAPOR PRESSURE AT NBP 
1 A a 0.804491 GI 8 a 0.155431 04 C = 0.22265F 03 P = 76-2.4-A-F-T = 78.4  
2 A = 0.69056F CI B = 0.1211CF 04 C = C.22079E C3 P = 760.0 AT T = 8C.1 

-MOLAR VOLUME EQUATION-COEFFICIENTS COMPONENT in ECHO CHECK 
1 A = C.537C1F C2 8 = -.311C9F-01 C = 0.16000E-03 ID NUMBER = 11 
2-  A-a G.70864E-02 Ra-4.14907F-41 -C-=-0.15880E-03 ID NUMBER =- 5-.......-._.-_._----- 

MIXTURE PROPERTIES 
-ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST --- 

A = 0.206971 01 8 = -.55364F 01 C = 0.2C8551 01 AREA ABOVE THE X-AXIS IS 0.4343 
STANDARO CFVIATICN = 0.58757E-01 AREA BELON THE X-AXIS IS -0.4363 

INFINITE OILUTION ACTIVITY COEFFICIENTS CRCSS-CVFR RCM IS X = 0.45 
GIINF a 7.92-23 621N1 = 3.9640 MORMAtIZED-AREA DIFFERENCE 1S---.-41.0023  
TIINF = 39.63 T2INF = 45.81 • HERINGTON J-FACTOR IS 3.50 

CONSISTENCY INDEX IS -3.26 _ ____ 

SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE OEVIATICN) 
ponEL NC. PAR-AMETER-VALUCS----0-8-4-E-C-T-I>/-F-FONCTION -PRE-SSURE---  COMPOSITION 

1 1274.55 100.01 0.9641E-10 10.54 0.01843 
2 1553.97 155.82 0.4362F-03 1.12 0.00313 • _ _ _ __ 
3 1654.96 151.50 0.3037E-01 1.22 0.00571 
4 1578.46 1eC.C6 0.4186E-0? . 1.15 0.00401 _ _ 
5 1576.46 178.79 0.11731702 1.16 0.00409 
6 1.54.39- 191.147  0.3163E-03 1.16 0.00338 
7 1555.62 186.25 C.7?221-03 1.17 0.00369 
8 1631.5/ 158.48 0.6997F-03 1.20 , 0.00532 
9 1611.55 158.48 0.69571-03 1.20 0.00532 
10 1669.11 145.80 0.1723E-02 1.24 0.0.0616 _ _ _ 



. Cf  

SUMMARY VLE DATA AND CALCULATED PROPERTIES 

NO. P T XI Y1 F10L F2CL PHI1 PI-17 GI G2 LN(G1/G21 611 622 612 

1 410.00 52.8 0.1000 0.3010 247.37 295.71 0.9790 C.9784 4.7593 1.0260 1.5344 -1561.56 -1190.23 -870.95 
--2----400.00- 51-4-6 Aonoa 0.3530- 233.48 282.-90 0.9772-  0.9788 2.9463 1.1172 0.9697 ."1583.14 .1.201.91 -878.86 - 

3 400.00 51.3 0.3000 0.3770 230.61 279.76 C.9765 C.9791 2.1260 1.2436 0.5362 -1588.59 -1204.67 -660.86 
--4- 4044e4}- 51.-2 0.3990- 0.3990- 229.53-218.7+- 0.9759-0.9794 - 1.6987 - 1.4030 - 0.1913 -1590.41 -1205.85 -881.52 -- 

5 400.00 51.2 1.4000 0.3990 229.53 278.73 0.9799 0.9794 1.6945 1.4053 0.1871 -1590.41 -1205.85 -881.52 
6 4)0.00 S1.3 0.501C 0.424C 7.3C.61 279.76 0.975'. 0,-47-98----1.4329 1,41-1-4----0.1171 1586.59- 1204.+1 C80.86-- 
7 410.00 51.6 0.6000 0.4530 233.3F 282.90 0.9748 0.9804 1.2572 1.8923 -0.4089 -1583.14 -1201.91 -878.86 
8--  4-)-0,00-  52,2 -0,-7000- 0,490 240.54 284i,25 0.47742- -0*9813 -- 11.1350---2-.2982--,.0.7055---.1572.31 -1196.05 7--.-°.874.89-- 
9 410.00 54.1 0.8000 0.5540 262.6S 310.1C C.9717 0.9829 1.0255 2.8221 -1.0123 -1538.57 -1177.80 -862.53 

--E0-----410.-00 564-2- C4-9000 -04680C 290.44 335.71 0.9727 0.9862 -1.0110 3.7533 -1.3117 -1500.54 -1157.29 -846.59- 
.  

PURE C0PR0NENT PROPERTIES 
CRITICAL-PROPERTIES 

1 T = 516.00 P = 63.00 V = 161.30 OMEGA = 0.637 CNEGAH = 0.152 DIPOLE = 1.69 ETA = 1.10 
2 T = 562.00 47  =--4H.60--V - -2604-1--0 -CPECA---=-0.211- OMEGAF- = 00 DIPOLE = 0.0 ETA = --0.0  

VAPOR PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT NBP 
1 A .. 0.804491 -el 8 = 0.15543F 04 £ = 0.22z2651 03 P = 7-62:1 AT-T = 70.4 
2 A'= C.69C56E CI B = 0.12110E 04 C = 0.22079F 03 P = 760.0 AT T = 8C.1 

MOLAR-VOLUME EQUATION-COEFFICIENTS - COMPONENT 10 ECHO- CHECK--  ---- - 
1 A = 0.53701E 02 8 = -.31109E-01 C = 0.16000E-03 ID NUMBER = 11 
2 A = 0.70863c 02-  H- = 0i-1490/E-01 C =,- 0.15880E-03 IC NUMBER =- 5- - 

M/XTURF PROPERTIES • 
AffIVITY-R-ATIO-EQUATION COEFFItIfNIS -RESULTS OF-THERMODYRAPIC CONSISTENCY -JEST -- 

A = 0.19342F 01 13 = -.48981F 01 C = 0.15010F 01 AREA ABOVE THE X-AXIS IS C.4202 
 STANDARD-OFVIATIPN = 0456896F-01- AREA BELOW THE X-AXIS IS -0.4347 - -- 

INFINITE DILUTION ACTIVITY COEFFICIENTS CRCSS-CVER POINT IS X = 0.46 
GI INC = 6.9105 G2INO = -4.3134 NORMALIZEa-AREA-DIFFERENCE IS -0.0170  
TIINF = 60.61 T2INF = 62.92 EERINGTON J-FACTOR IS 4.35 

CONSISTENCY INDEX IS -2.66 - - - 

SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
mnort NC. PAR-A-METER VALUES ECJEC-Ei-VE-FUNCTION PRESSURE COMPOSIJION  

1 1278.33 187.55 0.29561-09 12.40 0.01417 
--2 /440.16 - 176.66 0.5640E-03 2.26 0.00623 
3 1445.54 23C.18 0.15411-01 4.52 0.00253 
A 1440.15 218.57 0.3440E-02 3.39 0.00295 - - 
5 1419.65 213.43 0.1095F-02 2.17 0.0C375 
6 1470.32 233.L9 0.1.2-e4E-e3 5.98 0.00226-- 
7 1418.78 217.38 C.77721-03 2.36 0.00360 
8 1418.29- 201.30-  0.4753E-03  1.79 0.00433 
9 1418.37 201.33 0.4754F-03 1.79 0.00433 

 19- 1436.97. 234.89 0.9343E-03 4.49 0.00258 



ETHONOL(1) ETHYL AUTATEI2/ SYSTEM 056A 

SUMMARY VLE DATA AND CALCULATED PROPERTIES 

NO. P T X1 YI 1101 1201 PHT1 PHI2 GI G2 LNIG1/G2/ 811 822 B12 

1 206.00 40.0 0.0757 0.1226 132.3C 186.02 0.9799 0.9796 2.4696 1.0287 0.8757 -1810.36 -1927.30 -1927.69 
2- 21.2.00- 40.0 0.1285 0.1874-- 132.30 -186.02- 0.9795 0.9790 - 2.2875 1.0392 0.7890 -1810436 -1927.30 - -1927.69-- 
1 213.50 40.0 0.2256 0.2745 132.3C 166.02 0.9795 0.9788 1.9221 1.0513 0.6033 -1810.36 -1927.30 -1927.69 
4  216-.40- 41-6-0- -0.2316- 0.2614---- 132.30-- 186.02-0.9793- 0.9786 - 1.8033 . 1.0910 - 0.5025 -1810.36 -1927.30 -1927.69 -- 
5 216.00 40.0 C.3441 C.3414 132.30 186.02 0.9794 0.9785 1.5E54 1.1396 0.3301 -1810.36 -1927.30 -1927.69 
6 215.50 41.0 0.3554 0.3307 132.30 186.02 0.97°,4 0-s-4786  1--.4-8-35 1.1758 0.2324--1810.36---1927.30---1927.69-- 
7 216.00 40.0 0.4389 0.4022 132.3C 186.02 0.9795 0.9785 1.4645 1.2091 0.1916 -1810.36 -1927.30 -1927.69 

 -8-- -2ti.oa 40.0 a.5410 0.4117- 132.30-- 186.02--C.9800 C.978.9 -1.2464 1.3733 -0.0970 -1810.36 -1927.30 -1927.69 -- 
9 204.50 40.0 0.6359 0.4910 132.30 186.02 0.9817 0.9795 1.1697 1.5038 -0.2512 -181C.36 -1927.30 -1927.69 

 10- ?40.50 -40.0 0.7164 0.5315 132.10 186.02 0•9811 0.9799 1.1021 1.7441 -0.4590 -1810.36 -1927.30 -1927.69 - 
11 191.50 40.0 0.7576 0.5760 132.30 186.02 0.9820 0.9807 1.0801 1.7642 -0.4907 -1810.36 -1927.30 -1927.69 
12 191.50 40.0 1.7715 0.5830 1-12-.30 144.42 1.9824-0-.4807 -1.-0-73-5 11,8406----0.5392 -1810.36-1927.30- -•••1927.69-- 
13 134.00 41.'0 0.9260 0.6442 132.30 186.02 0.9828 0.9814 1.0654 1.9831 -0.6213 -1810.36 -1927.30 -1927.69 
44- 146.00 -40.0 4.863-8 0.6921- 132.34 186.02 0.4836 -0.9821----1.0478-__..2.0987 --0.6946 -1810.36 -1927.30-1927.69-- 
15 165.00 40.0 0.9009 0.7544 132.30 186.02 0.9846 0.9831 1.0278 2.1594 -0.7424 -1810.36 -1927.30 -1927.69 
16-- -1j>8.04---40:9 -0. 931 2- 0. 8164 132.30 186.02 .0.9853- 0.9818 1.0311-- 2.2280 ---0.7705 -1810.36- -1927.30 -1927.69 
17 151.50 40.0 0.9636 0.8868 132.30 186.C2 0.5859 C.9843 1.C385 2.4911 -0.8749 -1810.36 -1927.30 -1927.69 
18 146.00 40.0 0.9776 0.9192 132.30 186.02 0.0845 C.9848 1.0231 2.7841 1:0418 18-14.46---1424.40-t947-.64-- 

PURE C98PCNENT PROPFRTIFS 
 C814-1CA-L- PP0PERT I ES 

= 516.00 P = 63.00 V = 161.30 CMFGA = 0.637 CMFGAH = 0.152 DIPOLE = 1.69 ETA = 1.10 
2 T 523.30 P - 37.80 V - 286.0C 0M-ECA - 0.373- OPE4A-H - 0.278 0-411GL-E-- 1-.78 ETA = 0.50 

VAPOR PRESSURE EQLATION CCEFFICIENTS VAPOR PRESSURE AT NEW 
A-= 0.80449E-01 H = 0.15543F-04 C- = 0.22265F 03 P = 762.1 AT T-Im 78.4 ----- • 

2 A'= 0.70981F 01 8 = 0.12387F 04 C = 0.21700F 03 P = 769.5 AT T = 77.1 
--MOLAR-V.OLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 

1 A = 0.53701F 02 9 = -.31109F-01 C = 0.16000E-03 ' ID NUMBER = 11 
2 A • 0.-1-361230 03 .37001E-04 C = 8z 807 14-htMBER = 12 - 

MIXTURE PPOPERTIES 
 ACT1-VITY.-RATIG EQUATION CCEFEICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY-TEST- - 

4 = 0.10407r. 01 8 = -.21443F 01 C = 0.14654F 00 AREA ABOVE THE X-AXIS IS 0.2584 
STANDARD DEVI-ATION - 0-.42-5-14f 01 AREA  8E1,04-THE X-AXLS IS -0.2410  

• INFINITE DILLTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.50 
GlINF = 2.8311 G2INF a 2.6041 NORMALIZED APEA DIFFERENCE IS -0.0348 
TUNE = 40.00 T2INF = 40.00 CONSISTENCY INDEX IS 3.48 



SUMMARY OF WILSON PAPAMFTFRS OUALIJY ClE FIT WAN ABSOLUTE OEVIATIONI 
MODEL NO. PAPAMFTFR VALUES OMJECTIVF FUNCTION PPEcsURF COMPOSITION 

1 731.82. -24.77 0.3647F-09 4.78 0.00603 
2 70I.1,43- -1.15-4 6 ii- -0042484F-0? 2 005 - - 0.01332 '-• - ---- ----, 
3 765.61 -12.90 0.1096F 00 2.66 0.00773 
-4 768.72 - -15.52-- - 0.3106F-01 - 2.66 0.00774 -- 
5 763.09 6.79 C.6743F-02 1.7? 0.00905 
6 711.36 0.27 -- 0.2336F-0? - 4.44 0.00646 
7 749.24. 11.C5 0.6495F-02 2.21 0.00824 
A 744-.42 2-2-.SA 0.1752F-02  1.46 --0.0111U - - - 
S 777.12 22.98 0.1792F-0? 1.46 0.C1110' 

+0 764.67 -9.42 0.1124F-01 2.51 0.00789 - - -- - 



FTOANOL12) ETHYL ACOTATEM SYSTEM OSCO 

SUMMARY VLE DATA ANC CALCOLATEC PROPERTIES 

NO. P T X1 Y1 FlOL F201 PHI1 PHI? G1 G2 LNIGI/G2/ 811 B22 812 

1 136.60 40.0 0.0060 0.0220 186.02 132.30 0.9857 0.9873 2.6522 1.0026 0.9728 -1927.30 -1810.36 -1927.69 
- 150.90- 40.1 -0.0440 0.1440- 186.02 132.30 0.9844 0.9860 2.6115 1.0065 0.9535 -1927.30 -1810.36 -1927.69 

3 163.10 40.0 0.0840 0.2270 116.02 132.30 0.9833 0.9848 2.327S 1.0240 0.8212 -1927.30 -1810.36 -1927.69 
4- 133.00 4C.0 0.1870 0.3700 186.02. 132.30 0.9815 0.9829 1.9087 1.0529 0.5949 -1927.30 -181C.36 -1927.69 
5 191.90 40.0 0.242C 0.4280 186.02 132.30 0.9807 0.9820 1.7875 1.0742 0.5092 -1927.30 -181C.36 -1927.69 
6 1/9.70 40.43-043-2-00---0-e-4-840---+-86-4-02 132.-30-43.-9-800- -0.981-2- 1-45896- 1.1232 0.3473 --1927.30---1810.36---1927.69--- 
7 2)8.30 40.0 0.4540 0.5600 186.02 132.30 0.9752 0.5803 1.3510 1.2430 0.0834 -1927.30 -1810.36 -1927.69 

--8-- 210.20- 40.-0 0.4950 0.5740 186.02- 132.30 0.9790 0.9801 1.2814 1.3127 -0.0241 -1927.30 -181C.36 -1927.69 -- 
9 211.80 40.0 0.5520 0.6070 186.02 132.30 0.9789 0.9799 1.2243 1.3752 -0.1163 -1927.30 -1810.36 -1927.69 
10 213.24- 40.0 0.6630- 0.6640 186.02 - 132.-30-0.9788 0.9797 1.1223 1.5730 -0.3376 -,1927.30 -1810.36 -1927.69 
11 212.10 40.0 0.7490 0.7160 186.02 132.30 0.9790 0.9797 1.0659 1.775S -0.5105 -1927.30 -1810.36 -1927.69 
12 214.0 41.0 9.8450 0.829C 1e6gC2 132.30 0.079,3 0.-9802  1.-0084---2..-2525-0.8031--1927•30---1810.36 -1927.69-- 
13 2)0.60 400 0.9200 0.8710 186.02 132.30 C.9802 C.9805 0.9997 2.3957 -0.8740 -1927.30 -1810.36 -1927.69 

-195.30  40.0 t.96143- -0.9280 186-.02-- 13-2-.30 -0-.980T ().980 0.9943-- 2.6047-0.9630 -1927.30 -181C.36 -1927.69 

PURE CCMPCNENT PROPERTIES 
CRITICAL PROPERTIES 

1 T = 523.30 P = 37.80 V = 286.00 OMFGA = 0.373 OMEGAH = 0.278 DIPOLE = 1.78 ETA = 0.50 
2-- -T -=-516.00---P = 63.00 -V--= 161.30 -PMFOA = 0.637 OMEGAH = 0.152 DIPOLE = 1.69 ETA = 1.10 - • 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT NBP 
--1-A = 0.-70984E 01 4 = 0.-12387E 04 -C = 0.21700F 03 P = 769.5 AT T = 77.1 

2 A = 0.80449F Cl 4 = 0.15543E 04 C = 0.22265F 03 P = .762.1 AT T = 78.4 
POLAR VOLUME F0U-A-flON CCEFFICUENTS    . -COMPONENT ID ECI-41 CI-ECK 

1 A = C.13612E C3 8 = -.37001F 00 C = 0.80775E-03 ID NUMBER = 12 
2-  A =- 0.53-70-1F 02 B. 6 = 0.16000E-03 ID NUMBER = 11- 
. 

MIXTURE PROPERTIES 
ACTIVITY PATIO EOLATICN COEFFICIENTS RESULTS Of TH-EPMOONNA-M-1-C--00NS-IS-TENCY-TES4  

A = 0.10003F 01 9 = -.20315F 01 C = -.50440E-02 AREA ABCVE THE X-AXIS IS 0.2461 
STANPARO DEVIATION = 0.17947E-01 ARFA BELOW THE X-AXIS IS -0.2632 --- 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.49 
 O11-NE =- 2,7492 G2INF = 2:8186 NORMALIZED AREA DIFFERENCE IS -0.0336 
TlINF = 40.O0 T21NF = 40.00 CONSISTENCY INDEX IS 3.36 



SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
MODEL NC. PARAMFTEP VALUES • OeJECTIVE FUNCTION ' ' PRESSURE CCMPOSITICN 

1 16.80 7C3.57 0.83281-08 1.46 0.CC373 
2 156. -9 606.75 0.1-43-G1 03 . -0.59 0.00458  
3 23.29 712.56 0.20741-01 C.98 0.00367 --  ___A 31.74 7C4.93 0.5263E-02 . 0.90 0.00354  
5 86.40 657.49 0.59831-03 0.59 0.00291 
6 13.03 - 655.51 0.3639E-03 1.04. -- - 0.0C290 
7 88.49 651.CC c.6ce2r-c3 0.65 • 0.00288 
8 1 05,-54 645 .-o-o--------e, 4.4. 29F-03  -0.42  00317------ 
9 9 105.79 645.11 0.1129E-03 0.42 0.00316  . 

1-0 24.02 712.12 G.23 93F-02 0.7 0.00366 



UTHAHOLI2) ETHYL AO-TAU-fn.  SYSTEM 056C 

SUMMARY VLE DATA AND CALCULATED PROPERTIES • 

NO. P T X1 YI FICL 127L PHII PHI2 GI 02 IN(C1/02) 811 B22 812 

1 284.30 55.0 C.0055 0.0185 339.59 273.77 0.9761 0.9788 2.7447 1.0024 1.0073 -1631.39 -1522.88 -1625.05 
----2--- 342-.50---55.-0-0-.0370- 0.1040 339.59•-----273.-77-0.9741- -0.9775- 2.4369 - 1.0040 0.8867 -1631.39 -1522.88 -1625.05 

3 325.20 55.0 0.0830 0.2010 339.59 273.77 C.9731 0.9757 2.2531 1.0089 0.8034 -1631.39 -1522.88 -1625.05 
--4- 349E70- 55-.0 C.1510 0.297C 339.59- 273.77 0.9713 0.9738 1.9639 1.0289 0.6464 -1631.39 -1522.88 -1625.05- 

5 360.30 55.0 0.1960 0.3480 339.59 273.77 C.9706 0.9730 1.8251 1.0373 0.5650 -1631.39 -1522.88 -1625.05 
6 371.60 55.0 C.243-4 O.-3-890 3394-59 273-c4-7--.0-.965.7 
7 336.40 55.0 0.3410 0,4530 339.59 273.77 0.9686 0.9709 104657 1.1344 0,2562 -1631,39 *1522.88 -1625.05 

55.0--0.4640-- 0.5210-- 335.59-___273.77 C.9679 0.9699- - 1.2696 1.2570 0.0100 -1631.39 -1522.88 -1625.05 
9 402.00 55.0 0.5920 0.6010 339.59 273.77 0.9676 0.9694 1.1.606 1.3904 -0.1807 -1631.39 -1522.88 -1625.05 

- 14- 400.90 55.0- G.6820--0.6520 339.59 273.77 C.9678 0.9694 1.0901 1.5516 -0.3530 -1631.35 -1522.88 -1625.05 
11 399.50 55.0 0.7150 C.6740 339.59 273.77 C.9679 0.9694 1.0713 1.6162 -0.4112 -1631.39 -1522.88 -1625.05 
12 385-.20 55.0 0.8530 0.44144----334.59 27-3.-77 0.9-6-92----0-.9742  1-.0114----1.985G---*0.6746---1631.39,--1522.88 -1625.05 
13 376.50 55.0 0.8980 0.8390 339.59 ?73.77 0.9699 0.9707 1.0028 2.1049 -0.7414 -1631.39 -1522.88 -1625.05 

-0.9440 0.9020- 335.59 273.77-C.9709 0.9714 0.9953 2.2641 -0.8219 -1631.39 -1522.88 -1625.05 

PURE COMPONENT PRrPERTIES 
CRITICAL PROPERTIES  

1 T = 523.30 P = 37.80 V = 286.00 nMFGA = 0.373 °MEGAN = 0.278 DIPOLE = 1.78 ETA = 0.50 
2 I = 516.00 P = 63.00 V = 161.30 CMEGA = 0.637 OMEGAH = 0.152 DIPOLE = 1.69 ETA = 1.10 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPCP PRESSUPF AT NOP 
A = 0.70981E 01 8 = 0.12387E 04 C = 0.21700F 03 P = 769.5 AT T = 77.1 

2 A = 0.80449F CI B = 0.155431 04 C = 0.222651 03 P = 762.1 AT T = 78.4 
.M4L-A-4--VOLUME-E0UA-TION-CCEE-EiCIEN-T-9--- tOMPONFNT-In ECHO- 

A = 0.13612E 03 B = -.370C1F 00 C = 0.80775E-03 IC NUMBER = 12 
2- A = 0.53701E 02 P = -.31109E-01 C = 0.16000E-03 ID DUMBER = 11 

MIXTURE PROPERTIES 
ACTIVITY PATIO FOLATICN •CCCEF4CIERTS  --P-ESU1T-S-GE-THERM00YNAMIC-CONSISTENCY-TES1  

A = 0.98514E4 00 B = -.22035E 01 C = 0.31714E 00 AREA ABOVE THE X-AXIS IS 0.2307 
STANDARD DEVIATION = 0.18502E-01- - - AREA EELOW THE X-AXIS IS -0•2416  

INFINITE. DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.48 
GIME = 2.6782 02INE = 2.4625 NORMALIZED AREA DIFFERENCE IS -0.0230 
TIINF = 55.00 T2INF = 55.0C CONSISTENCY INDEX IS 2.30 



SUMMARY OF WILSON PARANFTFRS OUAIITY CF FIT IMEAN ABSOLUTE DEVIATICN) 
MOOFt NO. PARAMFTER-VALtFS OBJECTIVE FUKCJIGN PRFSSURE - COMPOSITION - 

1 77.81 617.37 C.59121-10 0.77 0.00257 
3 107.15 595.65 0.1025r 03 0.61 0.0025-2  
3 85.54 621.91 0.1097r-01 0.95 0.00236 

----4 -86.29 619.66- - 0.2I58F-02- - 0.81 0.00233 ---- 5 104.61 597.50 0.3450E-01 0.59 0.0C251 
6 -110.44 595.34- -0-.2726E-03- 0.69 0.00248 
7 116.09 587.88 0.3472E-03 C.70 0.00259 
8 53.35 C-C-1-.63 0-4-64-04 -----04-58 04C-6254- 
9 98.33 6C1.68 C.6477F-04 C.58 0.00250 
tO  63.22- -625.48 0.1369F-02 1.09 0.00238 



CTII&NCL(1) ETNYL ACOTATE121 SYSTEM 0560 

SUMMARY VLF DATA AND CALCULATED PROPERTIES 

NO. P T X1 Y1 F101 F2OL PHIL P812 01 02 LNI01/021 Ell 822 812 

1 444.00 60.0 0.0505 0.1107 142.58 4CE.7C C.9677 0.9669 2.7458 0.9817 1.0286 -1439.00 -1546.48 -1537.33 
-444.-50----60-.43--0-.0595 -0.- 1100---342- .58-- 4-08-.70- -0.9677- 0-49669 243183 -0.5929- 0.8479 --1439.00- -1546.-48---1537.33 

3 464.00 66.0 C.1319 0.2C23 342.58 408.70 0.9666 0.9654 2.0052 1.0C48 C.6909 -1439.00 -1546.48 -1537.33 
4 -4/0404 -042286- 042801- 442.58------4084-44 0:9658 04-9642 1.-64E9--.1.0500 0.4513 -1439.00-1546.48 -1537434-- 
5 478.50 60.0 0.2286 0.2889 342.58 408.70 0.9658 0.9642 1.7C25 1.03E2 0.4946 -1439.00 -1546.48 -1537.33 
6 434.50 61.9 0.3249 0-6-3257 3'r2-0-511 408.-74-0-e0)655 G-4-96-37 14-3544-444434-044-1694-14394-00-1546w48 1547443 
7 435.00 60.0 0.4437 0.4244 342.58 408.70 0.9657 0.9635 1.3059 1.1802 0,1011 -1439,00 -1546.48 -.1537.33 

-----8-481-400- 6040 0.5014 0.4578- 342.58 -408070 0.9661- 0.9637- 1.2375 1.2298 - 0.0062 --1439.00--...1546•48 -1537431-- 
9 479.50 60.0 0.5229 0.4625 342.58 4C8.70 0.9662 C.9639 1.1945 1.2710 -0.0621 -1439.00 -1546.48 -1537.33 
10- 474404 604-0 065860 044865 142.54-- 408.70 0.9666 0.9642 1.1088 1.3838 -042216-1439.00 -1546.48 -.1.537.33-- 
11 473.00 6C.0 0.6200 0.5294 342.58 4C8.7C 0.9668 C.9642 1.1382 1.3787 -0.1917 -1439.00 -1546.48 -1537.33 

-4-2 46f+.03f,-0-.43-4,-6870 0-.-4440----34-2-. -- 1,4 24-7- • 2 50 2---•-1 43 9 a 00 1 546 .48 5 37 .33-- 
1 3 454.00 60.0 0.7541 0.6285 342.58 408.70 0.9683 0.9654 1.0681 1.6166 -0.4145 -1439.00 -1546.48 -1537.33 

0.6800---- 342.5E- ACE.70 0.9690 C.9660 1.0588 1.7328 -0.4926 ---..4439.00 -1546.48 -1537.33-- 
15 421.50 60.0 0.8559 C.7760 342.5E 4C8.7C 6.9707 0.9677 1.0118 1.8937 -0.5268 -1439.00 -1546.48 -1537.33 
16----411.00--60.0 0.8940 0.7730 342.58-- 408.70 0.9714- 0.9683 1.0065 2.0812 -0.7265 -1439.00 -1546.48 -1537.33 -- 
17 389.00 60.0 0.9247 C.8491 342.58 408.7C 0.9730 0.9698 1.0134 1.8463 -0.5999 -1439.00 -1546.48 -1537.33 
18 315-400 60.0 0.9565 043841 342-4-5-8 408.70 04-9440---0-4-9108 04-9853 24-3526---048704-1434-400 1546448-1537433-- 
19 361.50 60.0 0.9760 0.9393 342.58 408.70 0.9750 0.9717 0.9891 2.1700 -0.7857 -1439.00 -1546.48 -1537.33 

 -POPF-C-C-MPCNENT PROPERTIES 
CRITICAL PROPERTIES 

- 546-4-00 P = 63.00 -47*FGA-H-= (1.152 -DIPOLE -= 1.69--- E4A--=--/4-10---- 
2 T = 523.30 P = 37.80 V = 286.0C CMFGA = 0.373 OMEGAH = 0.278 DIPOLE = 1.78 ETA = 0.50 

-VAPOR -PRESSURE EOLATION COEFFICIENTS VAPOR PRESSURE AT NRP 
A = 0.8044S0 Cl B = C.15543E C4 C = 0.222E5F 03 P = 762.1 AT T = 78.4 

2 A =-0.70981P 01 8 = 0.12387E 04 C = 0.21700F 03 P = 769.5 AT T * 77.1 
MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CFECK 

A a 0.51701E C2 R • .31109E 01 C - 0.16-044F 03 ID NUMBER = 11 
• •2 A = 0.13612F 03 3 = -.37001F 00 C = 0.80775F-03 ID NUMBER = 12 

MIXTURE PROPERTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A--=-4.101106--01 8--=---424130E-0-1- =-0.44205F 00 ARE4 ABOVE THE X-AXIS IS 0.2370-------.----____  
STANDARD DEVIATION = 0.74425F-01 AREA BELOW THE X-AXIS IS -0.2185 

INFINITE. OILUTION ACTIVITY COFFFICIENTS - - - CROSS-OVER POINT IS X = 0.49 _ 
01INE . 2.74E3 G2INF = 2.2479 NORMALIZED AREA DIFFERENCE IS 0.0406 
TlINF = 60.00 T2INF = 60.00 CONSISTENCY INDEX IS 4.06 



SUMMARY OF witAnN PARAMFTERS DUALITY OF FIT (SEAN ABSOLUTE DEVIATION) 
-- AODFL- NO. PARAMETER VALUES OBJECTIVE-FUNCTION   PRESSURE COMPOSITION --- - - 

1 894.45 -162.81 0.33651-1C 4.75 0.00964 
2 60 . . . 0 . . 
3 9C5.66 -18C.99 0.2306E 00 6.34 0.01030 
 4 865.34 -168.52- 0.6139F-01 • 4.97 0.00975  
5 728.98 -80.22 0.57971-02 2.59 0.0C913 G.-...--..._771.42 -113.57  0.4678E-02 - 3.13   0400919 
7 719.22 -72.73 0.53C31-02 2.46 0.00914 
8 6684-86 25.-53 048-94-31 03 2.13 04-00914  
9 669.61 -26.25 C.89931-03 2.14 0.00914 

 1-0 ----907-.23--- _---i82-.03--043161F-01     6436- 0.01032  



CTHANOL(2) CT1-YL ACE:TATUM SYSTCM 056C 

SUMMARY VLF DATA AND CALCLLATED PROPERTIES 

Ni). P T XI YI F10L F2OL PHII PHI2 GI G2 LN(GI/G2) 811 822 812 

1 548.60 70.0 C.0065 0.0175 579.77 523.30 0.9624 0.9670 2.4451 1.0009 0.8932 -1393.94 -1286.76 -1378.80 
 2- 559440----7040 -1,atec- 0.0460- 579.77-- 523.30 0.9617 0.9663 2.3649-----1.0019 0.8588 ---1393.94 -1286.76 -1378.80-- 
3 633.60 70.0 C.1310 0.2370 579.77 523.30 0.9574 0.9618 1.8870 1.0206 0.6147 -1353.94 -1286.76 -1378.00 

-4----664.60 7040-042100- 0,-3210 5794 7-7- -523.30- 049556- -0.9598 1-.6690- 1.0457 0.4676- -- -1393494 - -1286.76 -1378.80-- 
5 690.40 70.0 0.2630 0.3670 579.77 523.3C 0.9547 0.9587 1.5582 1.0686 0.3772 -1393.94 -1286.76 -1378.80 
6 713.80 70.0 0.3870 0.1540---449-c7-7---5-2-3.30 0.9534 0.-4571 1.353C 1.1443 0,4-6-76---139-3,--94----1286,46-- -4470,40-- 
7 710.00 70.0 0.4520 0.4930 579.77 523.30 0.9531 0.9567 1.26E6 1.1584 0.0569 -1393.94 -1286.76 -1378.80 

----8-  712-420 76.0-- 0.-4880- -0.51-10 -579.77--523.30--0.9530 0.9565 --I-42359-1,2255 - 0.0085 -1393.94 -1286.76 -1378.80 -- 
9 711.20 70.0 0.6250 0.5970 579.77 523.3C 0.9532 0.9563 1.1.131 1.3939 -0.2250 -1393.94 -1286.76 -1378.80 

---1-0----706.40---70.0--•A/46910- 0.6410 579.17 523.30- --0.9536-0.9565- ---1.0741---1.4970----0.3319---1393.94 -1286.76 -*1378.80-- 
11 697.80 /0.0 0.7550 0.6810 579.77 523.30 0.9543 0.9569 1.0324 1.6580 -0.4737 -1393.94 -1286.76 -1378.80 
12 679.20 70.0 0.43-2-20 0.7470 579.77 523,-30 0.5556 -64)4-40 1.7634- -0.5534-1-3-93-.94-----l26.-76------1378.80- 
13 651.60 70.0 0.9030 0.8390 579.77 523.30 0C.9575 C.S5S1 C.SS67 1.9786 -0.6857 -1393.94 -1286.76 -1378.80 

---14---635440- 7C.0 -0,9320 -048880  579.74---52-3430 0-49586- 0,960-0- -049978- 1,9163 -066526 -1393.94 -1286.76-- -1378.80- 
15 615.60 70.0 0.9750 0.9480 515.77 523.3C 0.5559 0.9610 0.9880 2.3472 -0.8653 -1393.94 -1286.76 -1378.80 

Ru-Rc coPprm.EN+ PROPEPT44ES  
CRITICAL PROPERTIES 

T *-523-4-30 = -2-8640-C'-n-MFG-A- so- 0.37-3  0MEGAH--=-0,278 DIPOLE = 1.78 ET& = 0.50 
2 T = 516.00 P = 63.00 V = 161.30 OMEGA = 0.637 CMEGAH = 0.152 DIRCLE = 1.69 ETA = 1.10 

 --VA-P-G4 PRESSURE FCILATION-COEFFICI-EMS   ---VAPOR PRESSURE AT NBP 
1 A = 0.70981F Cl 8 = 0.12387E 04 C = 0.21700E 03 P = 769.5 AT T = 77.1 
2 A - 0.80440F 01 8 = 0.15543F 04 C = 0.22265E 03 --P--=-762.1- AT-4 - --TEL'.  

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT In ECHO CHECK 
I- A = 0413612E- 03 =--.37004E-00 C -0.80775E-03 ID NUMBER = 12 
2 A = 0.53701F 02 8 = -.31109E-01 C = 0.16000E-03 ID NUMBER = 11 

MIXTURr: PROPERTIES 
ACTIVITY RATIO EQUATION CCEFFICIENTS RESULTS OF THERMODYNAMIC CCKSISTENCY TEST 

A = 0.88342-F 00- -if= -,1-923-o-E--et AREA-ABOVE THE X-AXIS IS 0.2102 ----- 
STANDARD DEVIATION = 0.33710E-01 AREA BELOW THE X-AXIS IS -0.2192 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.48 
GIINF = 2.4152 G2INF = 2.2991 NORMALIZED AREA DIFFERENCE IS -0.0211 

_ NE = 70.00 -CONSIS-TFACY-TNDEX -IS--..2..11  



• 
SUMMARY OF WILSCN PARAMETERS QUALITY (IF FIT (MEAN ABSOLLTE DEVIATION) 

M0RFt-N04-- PAP-AMETEP-V-ALUES---08CTIV-E-FUNCTI-EN- PRESSURE - COMPOSITION 
1 16.27 636.79 0.1819F-11 3.11 0.00296  2 112.64 540.33 0.1941C 03 1.80 0.00370  
3 29.04 631.24 C.4720E-01 3.90 0.00284 
4 -38.14  613-.49- 0.1-1-78E-01 3.01 0.00275 
5 63.6c 5F4.48 0.6776E-03 1.55 0.00279 
6  50.08 608405------8.3948F-03-- -3.09- 0.00268 
7 64.16 586.15 0.68181-03 1.66 0.00277 
8 100r2-3 5-5-1-/t35 (4140-1-F--0-3 14-72 0.00344  
9 100.23 551.35 0.18101-03 1.72 0.00344 

+0-  28.1-5- 632.-2-3-  8-.9070E-02  3.93 0.00285- 



ETPANCLI/) ETHYL ACETATE12) SYSTEM 050F  

SUMMARY VIE CATA AND CALCILATEO PROPERIIES 

NO. P T X1 Y1 FIOL F2CL PHI1 PhI2 G1 G2 LN(Gt/G2) 811 822 812 

1 760.00 75.5 0.0505 0.1036 653.2C 696.C8 0.9557 C.9539 2.2762 0.9796 0.8431 -1210.39 -1318.15 -1299.58 
2- 160.00- 73-.6 0,1760 0.2146 610.18 658.06 0.9551e 0.9527 2.0216 0.9851 0.7189 -1233.61 -1341.15 --1323.6.5 
3 760.00 71.8 C.1343 0.2146 6C9.21 657.2C 0.9550 0.9577 1.8997 0.9959 0.6458 -1234.15 -1341.69 -1324.21 
4 7-6i0.o0 734-0-0.2271 0.2960- 591.55-- 641.45 0.9549-0.9522 -- 1.0238-- 0.4437 -1244.25 -1351o70 -13344.68-- 
5 760.00 72.5 C.3128 0.3634 578.92 630.14 0.9548 0.9517 1.4530 1.0594 0.3159 -1251.68 -1359.07 -1342.39 
6 760.00 72.3 0.3358 043643 573.84 62r.57 C.9546 C.9516 1.3686 1.4024 0.-21C4  
7 760.00 72.2 0.505? 0.4803 571.54 623.51 0.9549 0.9512 1.2046 1.2133 -0.0072 -1256.11 -1363.46 -1346.98 
8 760.-00 -72.3 0.5441---0.-5074----575.45 627.02 0.9551 0.9513 1.1738 1.2412 -0.0559 -1253.76 -1361.13 -1344.54 - 
9 750.00 72.7 0.6442 0.5612 583.57 634.31 0.9555 0.9513 1.0828 1.3987 -0.2560 -1248.92 -1356.33 -1339.53 

760.00- 72.'9- -0,6828 04609'2- 588.2-5 -638.50- 0.9557 0.9513 1.0992 1.3900 ...-0•2347 -1246.17 -1353.60 •=13364,67 -- 
11 760.00 74.1 C.7860 0.6819 617.96 664.97 0.9566 0.9519 1.C184 1.6112 -0.4587 -1229.27 -1336.85 -1319.15 
12 760.00 75-1F-5--41,-8-774 0.790-8 651,92 69-4.S6 g.5575 -0.4523 1.O039--1:77fl6 -0.5t.74 -1211.05 -1318.81 -1300.27 
13 760.00 76.7 0.9482 0.8924 683.13 722.28 0.95E3 C.9527 1.0C12 2.C746 -0.7285 -1195.23 -1303.17 -1283.89 

 PUR-E COMPCHENT • PP CREPT I ES 
CRITICAL PROPERTIES 

1 T = 516-4-01 P L3.00 V - 161.3C CMFGA • 0.637 CPEGAH = 04152- 94POL-E- • 1-4•64- 
2 T = 523.30 P = 37.60 V = 286.00 OMEGA = 0.373 OMEGAH = 0.278 DIPOLE = 1.78 ETA = 0.50 

-V&POR PRESSUPE FCLATI0N- CCEFEICIENTS VAPOR PRESSURE AT N8P 
1 A = 0.80449E 01 9 = 0.15543F 04 C = 0.222651 03 P = 762.1 AT T = 78.4 
2  A--= 0 70981E- -01 0--21-700E--03- P 769.5 AT T • 7/451 

MCLAR VOLUME EQUATION COEFFICIENTS CCPPCKENT IC ECHO CI-FCK 
1 A • 0.53701F 02 12 • .311091 01 C 0.160001 03 ID NUM8ER = 11 
2 A = 0.136121 C3 8 = -.37001E CC C = 0.80775F-03 IC NUMBER = 12 

• •  

MIXTURE -P-RDPERFIFS 
ACTIVITY RATIO FQUATICN COEFFICIENTS • ' RESULTS OF THERMODYNAMIC CCASISTENCY TEST 

A - C. = 0.36186E 00 AREA ABOVE-+HE----X-AXI-S-IS0.-2244  
STANOARC OEVIATICN = 0.39281E-01 AREA BELOW THE X-AXIS IS -0.1977 

 INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.50- 
CAINE = 2.5243 G2INF = 2.1286 NORMALIZED AREA CIFFERFICE IS 0.0593 
UTNE= 76.72 T2INE- = 78.33 HER1NGTON J-FACTCR IS 1.97 

CONSISTENCY INCEX IS 3.96 



SUMMARY OF WILSON PARAMFTFRS OUAII,TY OF FIT (MEAN ABSOLUTE DEVIATION) 
 mengt 1, 7:-. PARAMETER- VAL-0PS --F-8-JECTIVE-fUNCTION-   PRFSSUPF COMPOSITION 

1 854.69. -19C.68 0.9095E-12 14.18 0.00696 
2 597.83 30.84 0.47931 C3 3.70 0.00954 
3 849.00 -186.09 0.4354F-01 14.17 0.00692 

 -4 817.71 -172.11 0.1979F-01 11.91 0.00682 
5 698.50 -107.28 0.3059F-C2 4.09 0.00817 
6 740.73 -55.20 0.1715F-02 13.32 0.00643 
7 666.47 -74.24 C.32C6F-02 4.27 0.00799 
8 654481- 85.-27 0.2-6625-0-3  3.1.1 0.00900-- 
9 658.52 -86.42 0.2661F-03 3.11 0.00901 
10 827.31 -171.41 0.1480E-01 13.56 ' 0.00678 



ETHAVOL(1) WPTANE42) SYSTI 057A 

SUMMARY VLF DATA AND CALCULATED PROPERTIES 

NO. P T X1 Y1 FlOL F201 PHI1 PHI? Cl G2 LINI01/G2) 811 822 B12 

1 113.60 3C.0 C.0684 0.4556 77.48 57.86 0.9917 0.9872 8.8300 1.0320 2.1466 -2036.65 -2700.54 -1483.71 
 2 112.50- 30.0 -0.123f-- 0.4986 77.48 57.86 0.9905- 0.9865 ' 5.8000 1.0964 1.6659 -2036.65 -2700.54 -1483.71 - 
3 117.70 30.0 0.2803 0.5344 77.48 57.86 0.9897 0.9863 2.8655 1.2967 0.7929 -2036.65 -2700.54 -1483.71 
4----118-.00--30-,a 0.3342--0.L381---77.4E 57.86 0.9896 C.9863 -2.4260 -1.3941 0.5540 -2036.65 -2700.54 -1483.71 
5 119.90 30.0 0.5151 0.5496 77.48 57.86 0.9894 0.9863 1.6330 1.8964 -0.1495 -2036.65 -2700.54 -1483.71 
6 119.90 3C.0 0.5934 045679 77.48 57.86 0.9392 0.96-65 1.4645 2.--1702-0.3933--2036.65 ---2700.54----1483.41- 
7 119.60 30.0 0.7174 0.5828 77.48 57.86 0.9891 0.9867 1.2399 3.0080 -0.8863 -2036.65 -2700.54 -1483.71 
8---- 118.90 34.1 0.7687--- 0.5971--- 77.48- 57.86 0.9890 0.9870 - 1.1785 3.5293 -1.0969 -2036.65 -2700.54 -1483.71 
9 117.00 30.0 C.9154 0.6282 77.48 57.86 0.9889 0.9876 1.1501 4.0182 -1.2510 -2036.65 -27CC.54 -1483.71 

 10- 114.50----30s0 A148550- 04-6454 77.-48 57,406--049890---0.9881 - 1.1029 4.7772 -1.4659 -2036.65 -2700.54 -1483.71 
11 111.30 30.0 0.8902 0.7116 77.48 57.86 0.9989 0.9894 1.1352 4.9941 -1.4815 -2036.65 -2700.54 -1483.71 
12 82.50 30.0 0.9943-----41,9-43-6-----77.46 57.66-----0.1-9-9-14--0•995-1 -1.0037 --9.2891--..-2.2251- •.2036.65 •..2700,5-4--1483.71-- 

- 
PURE COMPONENT PROPERTIES 

 CRITICAL PROPERTIES 
1 T = 516.00 P = 63.00 V = 161.30 OMEGA = 0.637 OMEGAH = 0.152 DIPOLE = 1.69 ETA = 1.10 
a T - 540-42 o-----P---,a4-.0----- u- - 43-1-4r94--7-PME G A- -=-- 0-4-349 ----CM-E-G A 4-44-440 -- -- DIPOLE -.-- 0 .0 --- E T A - -- - -0.0 - 

V A F 0 R PRESSURE EQUATION COEFFICIENTS VAFCR PRESSURE AT NBP 
 - t- A = 0.80449F 01 B . 0.15543F 04 C . 0.22265E 03 - - P = 762.1 AT T .. 78.4 -- 

2 A = 0.69024E 01 B = 0.12681E 04 C = 0.21690E 03 P = 759.4 AT T = 98.4 
• AOL-4R-V-44UMF FOLATICK-CCFEFICIEhTS- COMPONENT ID ECHO CHECK -- - ---- 

I A = 0.537011 02 9 = -.31109E-01 C = 0.16000E-03 ID NUMBER = 11 
2 A - 0.128801 03 8 - .60277F 01 C - 0.41160E-03 ----IO-MKBER =-46  

MIXTURE PROPERTIES 
 ACI-I-VITY RATIO-EQUATION -DIFFF4CIENTS RESULTS OF THFRMOnYhAMIC CONSISTENCY TEST 

A = 0.23183F 01 9 = -.51217F 01 C = 0.793871 00 AREA ABOVE THE X-AXIS IS C.5519 
S TA-NO-AR-1- 0E44 A-T IC A .----06-1-3145- E --40--  AR-EA-BELOW THE-X-AXIS IS- -0.5331-- 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.49 
GlINF = 10.1589 62INF = 7.5344 NORMALIZED AREA DIFFERENCE IS 0.0173 
TIINF = 30.00 T2INF = 30.00 CONSISTENCY INDEX IS 1.73 



SUMMARY OF WILSON PARAMFTFRS QUALITY CF FIT (MEAN ABSOLUTE DEVIATION/ 
MOOEL NO. -PARAMETER VALUES OB---JECTINE -FUNCTIEN- PRESSURE COMPOSITION 

1 1528.03 178.35 C.3569F-07 10.71 0.02490 
2 1840.93 629.99 0.22751 02 . 2.-00  01.02133  
3 2001.63 273.11 0.2350F 00 3.02 0.00591 
4 2017.27 282.46 0.2928F-01 - 2.77 0.00683 • 
5 1938.08 387.48 0.8269E-0? 1.36 C.01023 

-6  1969.48 225.34 0.2224F-02 4.37 . -0.00735 - - 
7 1929.52 373.55 0.7917F-0? 1.63 0.00906 
8 --1438-7-454------417.19 0.4669f 03 -0.-51 01.01406  
9 1887.50 477.19 0.4666F-03 0.51 0.01406 

'  -1-0 -2000.64- 273.62- 0.2080E-02 3.01 0.00589 

--**81- A-G-NOS-T-1-64-4- 
3 DATA PUNTS FRCM ORIGINAL RFFFRENCE CFLETFO PRIOR TO CALCULATION 

SEC INTROOUCTION FOP DETA-1--LS CCACERNING CATA RASE UPCATC 



SUMMARY OF tAILSON PARAPETFRS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
----Mt OFt NO. PARAMFTFR•VALUFS• OBJECTIVE FUNCTION PfFSSURF COMPOSITION 

1 1897.85 263.58 0.3320E-09 27.82 0.01472 
2 204';.37 361.73 0.98311 04 5.47 0.-00580  
3 1929.45 445.c9 0.1526E Cl 7.17 0.00670 
-4.  1941-.02 432.10--..__. 0.18891-01- '6.33 0.00613---------  -.- 

5 1994.33 3S7.25 C.26051-02 4.38 0.00477 
6 19P0.99 398.90 0.1437F-02 4.62 0.00482 
7 2005.21 382.18 0.15251-02 4.31 0.00483 
4-----4404043 342-0-27 G.4-0-7-51 02 405-7- 0-.00483  9 2004.43 392.27 0.10701-02 4.57 0.00483 
10 ---1930.35--------442.03--- 0.4753E-02-- -6.98- 0.00662 



CTUtNOL(I) HIPTANE121 SYSTEM 0570 

SUMMARY VIE DATA AND CALCULATED PROPERTIES • 

Na. p XI FIOL F201 PHI1 PHI2 GI G2 LN(G1/G2) B11 822 812 

I 760.00 92.1 0.0100 0.1669 1200.31 597.81 C.9845 0.9474 10.3816 1.0081 2.3320 -1012.65 -1596.61 -921.60 
75a.oa 85-.TO 0.0250-0.3371 934.92- 483.22-- 0.9756----O.9461 L0.6712---1.0062 2.3614 -1091.74 -1680.03 - 

3 750.00 78.8 0.0500 0.4667 74C.94 396.43 0.9686 0.9459 9.2536 1.0125 2.2126 -1168.00 -176C.C6 -1007.81 
----4-- 750.00- /6.1 0.1750 -0.5110 672.60-365.08 0.9660 0.9460 7.4211- 1.0354 - 1.9696 -1200.48 -1794.09 -1025.61'- 

5 750.00 75.0 0.1000 0.5396 639.52 349.74 0.9645 C.9464 6.1716 1.0462 1.7748 -1217.58 -1812.00 -1034.96 
6 760.00 72.6 0.2000 0.5853 581.71 122.64 0.9620 C.0461 3.-670C 1.4498 1-.1606 -1250.03- -1845.99---1052-4-6-7-- 
7 760.00 71.8 0.3000 0.6029 563.79 314.16 0.9610 0.9472 2.5978 1.2927 0.6979 -1260.83 -1857.31 -1058.56 

760.00- 71.4 0.4000- 0.-6140-- -555.40 340.42- 0.9605-0.5475 2.0114- 1.4842 0.3039 -1265.72 -1862.43 -1061.22 - 
9 750.00 71.3 0.5010 0.6250 551.21 308.18 0.9601. 0.9479 1.6.511 1.7435 -0.0544 -1268.66 -1865.51 -1062.82 

10- 764.00- 71.2 4.6000 0.6302 545.87  307.55 -0.9559 0.9481 - 1.3905 2.1541 -0.4377 -1269.50 -1866.39 .•..1063.28 - 
11 760.00 71.3 0.7000 0.6495 550.54 307.87 C.9595 C.9490 1.2263 2.7219 •...0.7974 -1269.08 -1865.95 -1063.05 
12 7:.)- • 683/t 55-1,67C 3.6544--1.1882 -1264.60 --1861.26-----1060.61•- 
13 760.00 72.6 0.9000 0.7449 582.41 322.57 0,5582 0.9543 1.0326 5.6969 -1.7078 -1249.61 -1845.55 -1052.45 
-14 760.00- 74.3 0.9500- 0.8214 622.12 341.63- 0.9580 0.9590 1.0097 -7.5786 - -2.0157 -1226.98 -1821.85 -1040.10 
15 760.00 75.8 0,9750 0.8869 659.10 358.84 0.9582 0.9632 1.002S 5o1780 -2.2139 -1801.27 -1029.36 

PURE CPMPCNENT PRPPEPTIES 
CRITICAL PROPERTIES 

-- t = 516.00 P = 63.00 -V = 161.30:- OMEGA =-0.637 PMFGAH = 0.152 DIPOLE = 1.69 ETA = 1.10 
2 T = 540.20 P = 27.00 V = 431.9C OMEGA = 0.349 CMFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

---VAPFR-PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT NOP - 
1 A = 0.804498 01 8 = 0.15543F 04 C = 0.22265E 03 P = 762.1 AT T = 78.4 
2 A = 0.64+0-24E-01 B= 04112681E 04 C = 0.-216-50E-03. P =-759.4 98.4 - 

MOLAR VOLUME EQUATION CCEFFICIENTS COMPONENT ID ECHO CHECK 
A = 0.5370IF 02 8 = C = 0.160008-03 IC NUMBER = 11 -  

2. A = 0.12880r 03 3 = -.60277F-01 C = 0.41160F03 ID NUMBER = 16 

MIXTURE. PROP-ER-T-1+5- 
ACTIVITY RATIO FOLATICN COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.23622r Cl B = -.524398 01 C = 0.741908 00 AREA ABOVE THE X-AXIS IS 0.5571 
STANDAR(' OFVIATION = 0.126368 0.0 AREA BELOU THE X-AXIS IS -0.5696 

IMEINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.48 
GIINE = 10.6142 G2INF = 8.4977 NORMALIZED AREA DIFFERENCE IS -0.0111 
TINE = 98-.43  HERINGTON .1-ACTOR IS- 11.85  

CONSISTENCY INDEX IS -10.75 



ETHANCLI2) MEXANC(11 SYSTEM 05E6  

SUMMARY VLF CATA AND CALCULATED PROPERTIES 

No. P T X1 YI F1CL F2CL PHI1 PMI2 01 G2 LN(01/02) B11 822 812 

1 145.20 25.0 0.1000 0.6200 148.78 58.3C 0.9870 C.9877 5.9660 1.0381 1.7487 -1886.85 -2161.86 -1257.43 
---2----- 172410- 25,-0 -0,2000 0,6940-- 1-48-.78-  58,30 0,9839- 0,9868 3.9443- 1.1136-1.2647-1886.85- -2161.86-1257.43-- 

3 182.80 25.0 C.3COC 0.721C 148.78 58.3C C.9826 0.9866 2.8978 1.2322 0.8552 -1886.85 -2161.86 -1257.43 
---4----187.50 25.0 0.4000 047340 149.78-----5E.30--0.9821- U.9865----2-.2681--- .-1.4057 0.4784 -1886.85 -2161.86 -1257.43  

5 139.10 25.0 C.50)0 0.7390 148.78 58.30 0.9819 0.9865 1.8420 1.6693 0.0985 -1886.85 -2161.86 -1257.43 
6 190.40 25.0 0.7000 0.-7494----14F.-7E----58-.30 0.9817 0.9467-1.3424 2.6943---0.6967---1886-.45---2161,86---1257.-43--- 
7 190.40 25.0 0.3000 0.7580 148.78 58.30 0.9816 C.9869 1.1886 3.8974 -1.1875 -1886.85 -2161.86 -1257.43 
8 14-4.40 25.0-4,9000 0,7760-148.78 58.-4-0 0,9816 C-.,,874-----1,0760-7.1808 --1.8982 -1886.85 -2161.86 -1257.43  

PURE CCI.PCNENT PPCPEFTIFS 
CRITICAL PROPERTIES 
• 1 T . 507.90 P = 29.90 V = 372.4C OMEGA = 0.298 CMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
2-  T=-516-.00----P= 63.00- -V-4---- --161-,30-44MEGA-=-0,637- --OMEGAH-= -0. L52 DIPOLE =- 1,69 -ETA ..--1.10,----- 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT N8P 
1  A -= 0.68774E-41- B--=-00-11715E- 04--0- -.-- 0.22437F-03- P rg- 759.0 AT T-=- 68.7------- 
2 A = 0.80449F 01 8 = 0.15543E C4 C = 0.22265F 03 P = 762.1 AT T = 78.4 

MOLAR VOLUME F4C-A3-I-CIN COEFFICIENTS COMPONENT Ia-ECHO CHECK  
1 A = 0.12596E C3 B = -.14456E CO C = 0.54720E-03 IC NUMBER = 18 

--2----- A--= 0.53701F-02 E-= .414.09E-0-1. C-= 0,16000E-03 ID NUMBER := 11- 

MIXTURE PROPERTIES 
ACTIVITY RATIO FOLATICN CCEFFICIFNTS RE LILTS CF T44ER-3ODI-NA41-C-CONS-1-S-TE4C4-4FST  

A = 0.20075F 01 B = -.33074F 01 C = -.10032F 01 AREA ABOVE THE X-AXIS IS 0.5497 
-- STANDARD DEVIATION = 0.98099E-01 AREA BELOW THE X-AXIS IS -C415304 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.52 
GLINF = 7.4444- -02INE- = 10.0052 NORMALIZED AREA DIFFERENCE IS 0.0179 - --  
T1INE = 25.00 T2INF = 25.00 - CONSISTENCY INDEX IS 1.79 

-SUMMARY OF WILSON PARAMETERS QUALITY (F FIT (MEAN ABSOLUTE DEVIATICN) 
MODEL NO. PARAMETER VALUES OIJECTIVE FUNCTICN PRESSURE COMPOSITION 

1 . 237.93 1427.32 -: - 0.1022F-C8- -•- 19.64 0.02881 
2 4C8.23 212C.C3 0.4750E-04 C.50 0.00255 
3 397.11 2444-.5-1 0.-303W-02 4.-48 0.00139 
4 395.89 2065.63 0.5299E-03 0.67 0.00158 
5 - 388.25 2119.58 C.1C59E-C3 - 0.24 0.00182 • _ _  
6 384.36 2039.64 0.2730E-04 1.42 0.00122 
-7 385.17 2122.53 0.1055E-03 0.30 0.00174 
8 388.05 2134.35 C.1347F-C4 0.21 0.00204 
9 348,46  2144.22  -G.1447E-C4 0.21 0.00203 
10 396.68 2036.90 0.7212F-04 1.06 0.00139 

OXDIAGNOSTIC** 
 1--DATA POINTS FROM ORIGINAL REFERENCE DELETED PRIOR TO CALCULATION ., 
SEE INTRODUCTION FOP DETAILS CCNCERNINC CATA NASE UPCATE 

-__  



•  ETHANOL(1) HEXANC(2) SYSTEM 0588 

. __ • 
SUMMARY VLE DATA ANC CALCULATFC PROPERTIES • 

NO. P .1 X1 YI Full. F2CL PH11 PHI? GI G2 IN(01/G2). 811 822 812 
- - 

I 528.60 55.0 0.0978 0.5110 465.17 273.77 0.9686 C.9675 5.73C6 1.CIOS 1.7350 -1456.26 -1522.88 -984.75 
2  615.40- 554-0- 0.1983 0.6150 465.17 273477- 0.9607- 0.9657 3.9254 1.0406- 1.3277 -1456.26 -1522.88 -984.75 -- 
3 650.40 55.0 C.2995 0.655C 465.17 273.77 C.9575 0.9654 2.9151 1.1274 0.9500 -1456.26 -1522.88 -984.75 

---4---664.90----5541- -0.3984 0.6620- 469.17 273.77 0.9564 0.5649 2.2614 1.3140 0.5429 -1456.26 -1522.88 -984.75 
5 667.70 55.0 0.4980 0.6660 465.17 273.77 0.9561 0.9649 1.8272 1.5627 0.1564 -1456.26 -1522.88 -984.75 
6 669.20 55.0 0.5995 0.6710 465.17 273.77 0.9559 0.94.51 1.5323 1.934-C 41.-2-3-243 -14564-26---152-2-448 981r075  
7 669.50 55.0 0.6990 0.6750 465.17 273.77 0.9558 0.9652 1.3225 2.5436 -0.6541 -1456.26 -1522.88 -984.75 
8 -668.04 -55.9-0-.803-0 0-.6790----46§:17--- -2734-77 0-49555-049655- I-41555 3.8311--1.1987 -1456.26--1522.88----984.75---- 
9 652.50 55.0 C.9012 0.693C 465.17 273.77 C.9566 0.9669 1.0273 7.1471 -1.9398 -1456.26 -1522.88 -984.75 

PUFF C-CPPONENT PCCPEPTIES 
CRITICAL PROPERTIES 

/--- T *-507.9(Y R-* _29.90----V ._-_.__372.44 -OMEGA * 0.298 OPEGAEI = 040 DIPOLE * 0.0 -ETA-* 04-0 
2 T = 516.00 P = 63.00 V = 161.30 CMEGA * 0.637 CMEGAH = 0.152 DIPOLE = 1.69 ETA = 1.10 

VATG-R-RAFSSURF ECUATION-CCEFEICIENTS VAPOR PRESSURE AT- POP - 
I A = 0.68178E 01 3 = 1.11.715E 04 C = 0.22437F 03 P = 759.0 AT I = 68.7 
2 A --8-4801194-C4- B -  0.15513F 01 C.-  0.22265E 03 P =-762-4-I AT T= 78.4 

MOLAR VOLUME ECUATIFN CCEFFICIENTS COMPONENT ID ECHO CHECK 
----1-----__A _._0.12596c 03- B-= -414456E CO C--* 0.54720E-03 ID NUM8FR = 10- 

2 A = 0.53701E 02 3 = -.31109F-01 C = 0.16000E-03 10 NUMBER = 11 

mixTuni PROPF1TIES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST 

•   A-* 0.19533E 01 B-= -.27206F 01 --C * -.115366F Oi AREA ABOVE THE X-AXIS IS 0.5722 
STANDARD DEVIATION = 0.83884E-01 AREA BELOW THE X-AXIS IS -0.5247 

-INE-TMIJE-PILOTIEN- ACTIVITY-C-OFFFIC-IENT-5- - CROSS-04FR POINT IS X * 0.54 - -- --- ------- 
G1 INF = 7.0520 G2INF = 11.0661 NORMALIZED AREA DIFFERENCE IS 0.0433 
TINE * 55.00 T2INE-*7-- 55.0C CONS-ES-T-ENCY INOEX IS 4-4-33  

SUMMARY OF WILSON PARAYETERS CUALITY CF FIT (MEAN ABSOLUTE DEVIATION) 
--- - MO1Ft-Nr-. -PARAMETER VALUES ORJECTIVEfUNCTION- PRESSURE- COMPOSITICN 

1 204.94 1658.59 0.8185E-11 48.74 0.03514 
.  2 20-1-33 21SC.91 C.9991E 03 13-4-29  0401133T- 

3 342.70 2327.07 0.4182F-CI 10.68 0.00862 
4r 255.85 2358.59 0.1604F-01 ---------.'- 9.40 • 0.00921 . . _ :. • _ _ . . . _ . . . _ . _ _ . . ---- 
5 337.78 2210.09 0.4059E-C2 5.09 0.01120- 

-------- • -- fr 348.52 3177.13 0.7229F-03 . 31.01 0.00566 
7 349.86 2256.30 0.3538E-02 8.39 0.00985 
8 376-4409 2041.-58 044789E . C4 4434 -0401454--   -  
9 376.35 2043.97 0.5791F-04 1.35 0.01453 

 te 345.48-- 2124.79 - - 0.9384F-03 - 10.91 0.00858 - _ 
• 



ETHANOL(?) HEXANF(l) SYSTEM ()SEC 

SUMMARY VLF DATA AND CALCLLATED PRCPERTTES 

NO. P T X1 Y1 F1OL F2UL PHI1 PHI2 GI G2 IN(G1/G2) 811 822 812 

1 760.00 66.7 C.0060 0.065C 456.62 677.41 C.9753 0.9523 17.6195 1.0000 2.8690 .1314.E4 -1331.42 -904.72 
-2 7-69.0e---- 6 0.2 --0-4-0450-042550- 345.60-- --552.48----0.9666- 0.9511....-12.0186 1.0162 - 2.47C4 -1435.76 -1398.48 • -947.77 -- 

3 760.00 59.1 C.1020 0.2900 325.96 533.61 0.9644 0.9512 6.3011 1.0657 1.7771 -1452.88 -1405.84 -955.05 
---4 740.01----58.4 -4.2350- 0.3250-- 314. 87 -521.56 C.9623- C.9516 3.1550 -1.2173 0.9523 -1464442 -1417.50 - 

5 760.00 59.3 0.2750 0.3300 317.03 518.15 0.9620 0.9516 2.7611 1.2834 0.7661 -1467.73 -1419.70 -961.36 
6 76).00 58.0 0.3300 C.-140-0 341.54 511.52 0.9(,14- 4419547- 2.3957---1.3794 0.5520--1471.89--1422.45- -46181-3-- 
7 760.00 58.1 0.4120 0.3500 314.91 515.61 0.9609 0.9520 1.9657 1.5434 0.2419 -1470.23 -1421.35 -962.42 
8 760.00- 58.3 0.5480- 0.3600- 318.44 519.85 0.9606 0.9524 --1.5027 1.9615 -0.2664 -1466.C8 -1418.60 -960.66 
9 760.00 58.7 0.6670 0.1700 323.44 525.84 0.9603 0.5528 1.2489 2.5922 -0.7302 -1460.28 -1414.75 -958.20 

--10---760.00- -59.4 0.-7550 0.1950 333.63-----537.96 0.9596 -C.9538 1.1411 - 3.3107 -1.0652 -1448.78 -1407.12 -953.31 - 
11 760.00 61.8 0.8480 0.4680 370.61 581.15 0.5581 C.9570 1.0819 4.3584 -1.3933 -1410.12 -1381.47 -936.86 
12 760.00 65.9 C.9230 0.5000 441.56 660.92 0.9571 0.9621 1w036-2---5-1r7404 
13 760.00 674 0.9400 0.6350 470.15 692.07 0.5566 C.9648 1.0423 6.4133 -1.8169 -1324.47 -1324.51 -900.28 

--14---764.00- 73.2 0.-9800- Oc.807-0 595.33 -822-c91---049571 -0-4-9713- -140042- - -864.81 - 
15 760.00 76.0 0.9900 0.9050 664.75 852.23 C.5582 C.5782 0.9992 7.8768 -2.0647 -1204.43 -1244.17 -848.50 

PUPF COMPONENT PROPEETIES 
CRITICAL PROPERTIES 

1 T---=. 516-.-00 4)- 634-00  EI4F&A =-0.63-7  = 0.152 DIPOLE = 1.69 ETA * r1.10 
T = 507.90 P = 29.90 V = 372.4C CMFGA = 0.258 CMEGAH = 0.0 DIPCLE = 0.0 ETA x 0.0 

VAPC74-PR9-5SUPE- -EQUATION-CO-EFFICIEKTS VAPOR PRESSUPE AT NAP 
1 A = 0.80449F 01 8 = 0.15543E 04 C = 0.22265E 03 P = 762.1 AT T = 78.4 
2 A = 0.687785 Cl B * 0.117150 04 C - 0.22437-E 03 P = 759-.G--A-T--4 = 6E.7 

MOLAR VOLUMF EQUATION COEFFICIENTS CCPPCNENT 10 ECHO CHECK 
A A - 0.51701F 02 4 =--.31109F-01 C = 0.16000E-03 ID NUMBER = 11 
2 A = 0.12596E C1 8 = -.14456F CO C = 0.54720E-03 IC NUMBER = 18 

MIXTURE PROPFPTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERPCDYNANIC CCNSISTENCY TEST 

---- A = 0.76330F 01 B. = -.663430 01- C =-0.20160E-01 AREA ABOVE THE X-AXIS IS C.5747 
STANDARD DEVIATION = 0.180760 00 AREA BELOW THE X-AXIS IS -0.5868 

 UNFINIITT--DILUTICN ACTIVITY COEFFICIENTS- CROSS-OVER POINT IS X = 0.46 
GIINF = 13.9161 G2INF = 7.2803 NCRNALIZEO AREA DIFFERENCE IS -0.0104 
TUNE - 1-2-WE - 78.33 HERINGTON J-FACTUR-1-S-- A.15  

CGNSISTENCY INDEX IS -7.11 



SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION/ 
MOOFL- Ne. PARAMETER VALUES - OBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 1384.24 218.99 0.3565E-09 36.06 0.01724 
2 2435:8-2----42-7:t3 0.4L6E--03 -7.35 0.01120 . _ ___ 
3 2079.09 340.19 C.21541 01 7.10 0.00692 
4 2094.66 330.23 0.2532E-01 • 7.63 0.00673  
5 2156.88 334.99 0.31261-02 5.95 0.00732 
6 2157.44 306.45 0.1572F-02 8.26 - - 0.00644 
7 21(9.70 325.72 C.2081E-02 6.31 0.00712 
e 2179.6r8 355-.46 04-1-960E 02 -5-4-52- 0-400782  
9 2139.14 355.69 0.1056E-C2 5.52 0.00783 

' ---1-0- -208O.51-----336.31 --0-.7468E-02-  7.45 0.00682 

**RI Af4'ifi-S T IC **- 
1 DATA POINTS FROM ORIGINAL REFERENCE OFLETE0 PRIOR TO CALCULATION 

SEC INTROOUCTICN 10-R-BETAILS CCNCERNIS6--e-A-T-A--43ASE UPPATC 



• 
CTlitA0L11) 14ETHYLCYCLOPCNTANC(2) SYSTCM 054 

. 
SUMMARY VLF DATA ANC CALCILATED PRCPFRTIES 

NO. P T XI Y1 FlOL F2OL PH11 PHI2 G1 G2 LNIGI/G21 811 822 812 

1 760.00 66.3 C.C15C 0.1500 449.04 614.28 0.9738 0.9582 16.4447 1.0187 2.7815 -1340.81 -1182.C1 -840.86 
2-  750.00- 6-3- 7----0,0300 0.2220- - 402.22- 566.21-- 0.9692-- -0.9579 - 13.5219 1.0269 2.5778 -1380.36 -1204.76 -856.24 -- 
3 760.00 61.3 0.085C 0.2950 361.85 523.58 0.9647 C.5581 7.0161 1.0669 1.8834 -1418.87 -1226.89 -871.18 
4-- 760.00 644-1 0,216e 0.3320 347.12- 507.73 0.9625 0.9585 3.2318 1.2172 0.4765 -1434.14 -1235.66 -877.0S -- 
5 70.00 60.0 0.3480 0.3500 343.33 503.62 0.9616 C.5588 2.1360 1.4362 0.3969 -1438.19 -1237.99 -876.66 
6 760.00 60.1 0.46474-0.-3618-344-.--48 504.44--0.96--11--0.9591---1.6374 1.7249 ---0.0521---1437.38-1237.-52----878.34--- 
7 760.00 60.3 0.5800 0.3820 347.12 507.73 0.96C3 0.5597 1.3817 2.1C46 -0.4208 -1434.14 -1235.66 -877.09 
8- 760.00- 61.2 0.7130 0.4130- 361.06-- 522.74 0.9596 0.9609 1.1674 2.8449 -0.8508 -1419.67 -1227.35 -871.49 - 
9 760.00 62.9 0.8000 0.4600 386.58 550.25 0.9587 0.9628 1.0803 3.5749 -1.1967 -1394.36 -1212.81 -861.68 

-10-- 760.04-- 64.6 0.8570 0.5190 417.94-582.51 0.9579 0.9652 1.0525 4.2175 -1.3881 -1366.52 -1196.80 -850.86.- 
11 760.00 67.0 0.8580 0.5930 462.38 627.74 0.9573 0.9684 1.0367 4.6580 -1.5025 -1330.38 -1176.00 -836.80 
12 7`. 41.-04-13-.4 0.4654-0.44154  606.08 766.66-4.44-75  0.4784----1.01 1030- -1.6181-1235.92- 121..48- -799.80 - 
13 760.0 ' 76.1 0.9850 0.9080 667.38 P23.67 0.9582 0.9829 1.0037 5.5386 -1.7080 -1203.11 -1102.46 -786.85 

PUR-E- -COMPONENT -PPEIPER T1 FS 
CRITICAL PROPERTIES 

1 T = 516.00 P = 63.00 V = 161.30 (- MEGA = 0.637 OMF004--=---0-.152----04POLE -= 1-.64 --ETA 
2 T = 532.80 P = 37.40 V = 319.00.  OMEGA = 0.231 °MEGAN = 0.0 DIPCLE = 0.0 ETA = 0.0 

 m-rce PRFSSHRE EQUAT ION- COEF51-ETENTS VAPOR PRESSURE AT Nee 
A = 0.80449F 01 9 = 0.15543E C4 C = 0.22265F 03 P = 762.1 AT T = 78.4 

2 A = 0.686285- 01 8 . 0.11861E 04 C = 0.2260-4F 03 P = 759.7 AT T-= -71.8- --- - 
MOLAR VOLUME EQUATION CCEFFICIFNTS COMPONENT ID ECHO CHECK 

1 A - 0.53701r 02 B - .31105F CI C =-0,16000E-03 -40 NUMBER- =-4I  
2 A = 0.10427F 03 9 = -.86757F-01 C = 0.39000r-03 ID NUMBER = 27 

• 

NIX-TURE -P4O-FIERTIES - 
ACTIVITY RATIO EQLATICN CCEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A 0.26791F CI B - .13338E 01 C = 0.30156F 01 AREA ABOVE THE X-AXT5-44---0.-5546  
STANDARC CIVIATION = 0.14902E 00 . AREA BELCW THE X-AXIS IS -0.5373 

INFINITE OILUTICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.45 
GIINF = 14.5715 G2INF = 5.1505 NORMALIZED AREA DIFFERENCE IS 0.0159 
-HINE =----71.81 -T2INE = 78.33 HERINGTON J-FACTCR IS 7.23 

CONSISTENCY INDEX IS -5.63 



SUMMARY OF WILSON PAFA1FTFRS QUAtITY CF FIT (MEAN ABSCIUTF DEVIATION) 
MO0FL NC. PAPAMFTFP VAEUFS - CBJECTIVF FUNCTION PRESSURE COMPOSITION 

1 1927.56 66.C7 0.1546F-10 50.88 0.02349  
? 2372.61 2f12-.46 0.-39-56E-C-3   -11.66- 0.01526 
1 2160.42 166.03 0.7957F 00 20.55 0.00723  --.. -4 2167.99 178.16 --- 0.3675F-01 -- - 18.65 0.00687 
5 2178.04 250.22 0.5892F-02 S.51 0.00846 
-6--  2140.74 204.41 0.1671F-02 . 16.95 0.00640 
7 2181.36 252.61 0.30288-02 S.05 0.00866 
8 2214.45 2.64-a-06 0w2-1108 02 7-639 40.01030------------- 
9 2214.18 269.11 0.2107F-02 7.39 0.01029 
10 -21-69.37-----146.+7 0.7618F-02-  21.31 -0.00758 



ITOAHOL(I) 1 PROPANOLI2/ SYSTEM 06C  

--- 
SUMMARY VLF DATA AND CALCILATED PROPERTIES 

NO. P T X1 Y1 FIOL F2OL PHI1 PHI2 GI G2 LNIGI/42/ 811 822 B12 

I 760.00 93.8 0.1260 0.24CC 1276.11 644.62 0.9660 0.9676 1.0935 0.9893 0.1002 -993.72 -S71.S6 -1007.80 
2-- 760.00- --92-4-7 41,1880--0.3180- 1225.02 -615.71 0.9657 C.9671 1.0112- 0.9999 0.0113 -1006-.33 -983.02---1014.94- 
3 760.00 91.6 0.2100 0.3390 1180.88 590.85 0.9652 0.9666 1.0007 1.0375 -0.0361 -1017.72 -S93.02 -1031.02 
4----740,00-----48.-3-4.-3580-- 0.5i500--1052.21-- --519.05--0.9641---0-.9649 1.0675--: .0.9876 0.0778 -1053.96 -1024.83 -1066.09- 
5 750.00 96.3 0.4610 0.6500 S76.91 477.54 C.9632 0.9637 1.0543 0.9933 0.0596 -1077.62 -1045.63 -1089.00 

60 0.7-110 9-3-2.87 453.45 0.9626 0.9634----/,0444---1,02-46---4,0055---1092.45---1058.67----1404.46- 
7 760.00 84.1 0.6080 0.7600 904.29 437.88 C.9623 C.q625 1.0222 0.9996 0.0224 -1102.50 -1067.52 -1113.10 
9,- 760.00-- 83.1 .6630 0.7990- 869.32-418.91 0.9617 0.9618-- 1.0111 1.0379 -0.0262 -1115.3? -1078.80 -1125.52 
9 750.00 80.6 0.8440 0.9140 792.71 377.71 0.9605 0.9602 0.9951 1.0622 -0.065? -1145.59 -1105.46 -1154.84 

PURE CCPPCN-r-NI PTCPERTTF-S  
CRITICAL PROPERTIES 

-I- T = 516.00 P = 63-.00 V = 161.30-- OMEGA = 0.637 CMEGAH = 0.152 DIPOLE = 1.69 ETA a 1.10 
2 T = 540.70 P = 51.00 V = 220.00 OMEGA = 0.612 OMEGAH = 0.201 DIPOLE = 1.68 ETA a 0.57 

VARDR-PRESSURE-EGLATION-CUEFF-I-C-1E-NIS- VAPOR PRESSURE AT NBP 
1 A = 0.8044SF CI 9 = 0.15543E 04 C = 0.22265E 03 P = 762.1 AT T = 78.4 
2 A = 0.7 473F--01---5 = 0. 15657E 04 C - 0,24454F-43 -P = 757.4 AT- T--= 97.2----- 

POLAR VOLUME FCUATICN CCEFFICIENTS COMPONENT ID ECHO CHECK 
1 A = 0.53701E 02 8 = -.31109E-01 C = 0.16000E-03 .--- IC NUMBER = 11 _. 
2 A = 0.77979E 02 B = -.91570E-01 C = 0.27520E-03 ID NUMBER = 37  -_. 

MIXTURF PROPERTIES 
ACTIVITY RATIO EQUATION CCEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.20309F-01 B = 0.17191E- 00 •C = -.32565F 00 AREA ABCVE THE X-AXIS IS 0.0198 •  
STANCARD CEVIATICN = 0.48936E-01 AREA 8E101% THE X-AXIS IS -C.C221 

INFINETE-OILUTION-ACTIVITY-CfiFFEICIENTS CROSS-OVER POINT IS X = 0.63 
• GIINF = 1.02C5 G2INF = 1.1427 NORMALIZED AREA DIFFERENCE IS -0.0547 

1.11-4E = 974-2-9 T24ME . 78.33  HERINGION J-FACTOR IS- -8.09  
• CONSISTENCY INDEX IS -2.63 

-- -Sif4M-A-RY O-F-- W4tSON PARAMETERS QUALITY OF ELT (MEAN ABSOLUTE DEVIATION) 
MODEL NO. PARAMETER VALUES CBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 246.50 442.-9-3-------0.9055E 12 6.45 0.00723 
2 249.48 -193.74 0.4813F-03 4.84 0.00770 
3 -179.44 383.00 0.93778-02 5.25 0.00712 
4 -188.98 399.03 C.86818-02 5.31 0.00713 

---------------------5----169.08 363.68 0.1893E-02 5.15 0.00713 
6 -257.10 540.99 C.13C4r-02 6.14 0.00706 
7 153.09 33-7,04 4,1745E-02  5-.04   0.00713 
8 -5.58 103.50 0.4601E-03 4.27 0.00731 

-__ -9- -6.94 105.36 0.4599E-01 4.27 - 0.00731 _ ___ _-_•• _ 
10 -179.08 381.10 0.7271F CO 5.23 0.00713 



-- . 

ETHONCL(1) 2 PROPAN11.121- SYSTEM C61 

• - - - ..____ 
SUMMARY VLF DATA AND CA101147E1 PROPERTIES . 

- --- 
NO. P T Xl. Y1 F1OL F2OL PHII PH12. Cl 02 LNIGI/G21 811 822 812 

1 760.00 81.5 0.181C 0.1935 82C.27 727.84 0.95S7 C.9871 0.9538 1.0108 -0.0581--1134.332 -374.55 -790.23 
z 730a00 81.1 0.3020 0.3235- 809.58- 717.65 0.9554- 0.9869 0.9631 1.0101 -0.0476 -1138.64 -375.26 -792.92 - - 
3 760.00 8c.c C.3655 0.4140 801.41 709.87 0.9599 0.9867 1.0289 0.9729 0.0560 -1141.58 -375.78 -795.00 
-4-761.00-- -8007- 044010 0.4275 795.40__ --704.15---0.9559-- 0.9867 -0.5757 - 1.0149 -0.0355 -1144.47 - -376.17- --796.55- 

5 760.00 80.3 0.5140 0.560C 783.19 692.53 0.9599 0.9863 1.0127 0.9772 0.0356 -1149.58 -376.96 -799.74 
6 760.00 60.1 0.5410 0.5725 770.17 687.75 C.S5S9 0.50E3 0.;49: 1.0-1-2-2- 0.-022-3---1151,70 374.29 -801.07  
7 7'0.10 79.9 0.6290 0.662C 772.3C 682.16 0.9555 0.9860 0.9920 0.9980 -0.0060 -1154.21 -377.68 -802.63 
8 761.-00---74.6 0.7182- 0.7536- 762.70- 678.02 -0.9598 0.9857 1.0014-- 0.9705 0.0313 -1158.36 - -378.33 ._.__-805.22- 
9 760.00 75.0 C.7916 0.8250 747.15 658.26 0.9596 0.9854 1.0150 0.5526 0.0634 -1165.20 -375.35 -8C5.48 

1-0- 760.00-78,9- -04-8606- -048705- -744.91 -656.09 -0.9556 0.5652 0.5881 1.0572 -0.0675 -1166.21 379.55- -810.12 

PURF COPPONENT PPOPEETIES 
CRITICAL PRDPFPTIFS 

1 T = 516.00 P = 63.00 V = 161.30 OMEGA = 0.637 OMEGAH = 0.152 DIPOLE = 1.69 ETA = 1.10 
2 -T . 508.50-- P = 47.00 V = 218.50 -- OMEGA = 0.663 OMEGAH = 0.187 DIPOLE = 1.60 - ETA = 0.0 - - 

VAPOR PRESSURE FOLATIIIN COEFFICIENTS VAPOR PRESSURE AT NBP 
1 A = 0,804.C5C 01 8 • 0.15543C 04---C = 0.-22-2-65C oa P =-762.1 AT-T-= -78.4- 
2 A = 0.66604F 01 8 = 0.81305F 03 C = 0.13253F 03 P = 765.7 AT T = 82.5 

MOt*R - VOLUMF- EQUAJION COEFFICIENTS ' COMPONENT ID ECHO CHECK 
1 A = 0.53701F 02 8 = -.31109F-01 C = 0.16000E-03 IC NUNPER = 11 

-2- A =- 0.14178F C3 B = -.45807E-00 C -= 0.52870E-03 IC NUMBER = 22 

. . MIXTURE: PROPERTIES 
ACFFV-ITY-RATIO - EQUATION CCEfFICTENTS RESULTS OF THERMODYNAMIC CONSISTENCY -TEST ------- -- 

A = -.15106F 00 3 = 0.57115E 00 C = -.48339E 00 EQUATION SOLVED FOR X-INTFPCEPT 
STANDARD DEVIATION = 0.47621E-01  ROOTS ARE: X = 0.39971E 00 AND X = 0.78183E 00 

INFINITE DILLTICN ACTIVITY COEFFICIENTS BOTH ROOTS ARE IN THE PANGE 0 TO 1 
GIINF-=--0,859.8 42.1-NE =. 1.0654 -THERMODYNARIC -CONSISTENCY - TES4-1-5-480R-TED  
TIINF = 82.19 T2TNF = 78.33 

-- - --SUMMARY OF WILSON PAPAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
401FL NC. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 -49-.cra-- tee8:8-ft €:20-6f--}1 . 
   18.40  0.01062  

2 -10.49 29.93 0.8490E-04 1.88 0.00780 
3 -317.96 6C6.47 0.1129E-01 2.80 0.00778 . 
4 -318.83 6C2.55 0.1112F-01 3.06 0.00769 

-5 -179.58 292.45 0.1459F-02 . 2.12 0.00773 
6 -229.66 370.35 0.1320E-02 3.81 0.00734 
7 165.-65 266.57 -0-.1529F 02 2,10  0.00772-- 
8 -29.84 56.98 0.8248E-04 1.88 0.00781 
9 ---16-.50  38,71  -0.8246E-04   1.87 0.00781 
10 -313.64 588.40 0.15578 Cl 3.01 ' 0.00769 



OTHA401(1) ToLucmr(2) sYsTrm 062A 

..___ 

SUMMARY VIE rATA ANr CALCULATEC PROPERTIES 

NO. P T X1 Y1 F1OL F2C1 PHIL PI-I2 CI 02 LN1G1/G21 B11 822 812 

1 43.80 30.0 0.0050 0.1380 77.48 36.48 C.55E2 C.5547 15.5735 1.C343 2.7118 -2036.65 -2328.46 -1324.81 
-- }._..__.. 48.85- 30.0 0.0100 0,2300 77.4E1 36.48- 0.9974 0.9942 14.4613 1.0351 - 2.6369 -2036.65 -2328446-1324o -81- 

3 53.20 30.0 0.0150 0.2550 77.4E 36.48 C.5567 C.5939 13.457C 1.0370 2.5632 -2036.65 -2328.46 •••1324.81 
4-----56.50 30 -0---A-.9200----0.3430--77.48  36.48. 0.9964 0.9926 12.543E 1.0386- 2.4914 -2036.65 -2328.46 -1324.81-- 
5 66.95 30.0 C.C400 0.4490 77.48 36.48 0.9946 0.9930 9.6457 1.0455 2.2220 -2036.65 -2328.46 -1324.81 
6 73.3E3 . . .. . 7.-448 36.4E C.SS38 C . riS 26 --7-s-8-643 14456-2 2-40077- -2036-.65-2328 *-4.6-- ---. 1-324.41- 
7 77.20 30.0 C.C80C 0.5310 77.48 36.48 0.5932 0.9925 6.5674 1.0702 1.8143 -2036.65 -2328.46 -1324.81 

----8------79.50- 31.0 0.1000- 0.5470 77.48---- 36.48 0.9929- 049924 5.5717 1.0880 - 1.6334 -2036.65 -2328.46 -1324.81-- 
9 33.05 31.0 0.1500 0.5720 77.48 36.48 0.9924 0.992? 4.0556 1.1368 1.2719 -2C36.65 -2328.46 -1324.81 

10- 85.40 30.0 0.2000 0.588n- 77.48 36.48 0.9921 0.5522 3.2142 1.1955 0.9890 -2036.65 -2328.46 -1324.81 -- 
11 38.30 30.0 0.3000 0.6110 77.48 36.48 0.9917 0.9°21 2.3013 1.3338 0.5455 -2036.65 -2328.46 -1324.81 
12 93.00 30.0 C.4C0C 0,6280 74-648 36.-4E C•99-14---43-s-9924----1-48076----1.5167  0.1755 --2036•65 -2326.46-.- 1324.81- 
13 91.30 30:0 0.5000 0.6450 77.48 36.48 0.9912 0.9922 1.50E4 1.7621 -0.1568 -2036.65 -2328.46 -1324.81 

•-14-----93.10--- 00-.4 0.6000 -0,6650 77.48 36.48 0.9910 0.9924 1.3053 - 2.0970 -0.4741 -2036.65 -2328.46 -1324.81-- 
15 97.40 30.0 C.700C 0.691C 77.48 36.48 C.95C8 C.9926 1.1662 2.5881 -0.7972 -2036.65 -2328.46 -1324.81 
16----944-5-5  3.044--0•8000- -04735G -77.40 -36.-48--0.9907-- 0.9932----1.0752- 3.3007 -1.1216 -2036.65 -2328.46 -1324.81 
17 )0.30 30.0 C.8500 0.7700 77.48 36.48 0.9907 06°937 1.0457 3.7696 •-1.2823 -2036.65 -2328.46 -1324.81 

-18 8r34'10 30.0 C.9000 0.818C 77.48 36.48 0.9408 0.4945 1.4237 4-w4687----4•4511---2036.65----2328.46---1324.B1-- 
19 34.45 30.0 0.9500 0.8890 77.48 • 36.48 0.5910 C.9957 1.0106 5.1142 -1.6215 -2036.65 -2328.46 -1324.81 

 .-PURF COMPONENT PROFfRTIES- 
CRITICAL PROPERTIES  

1 T = 546-0-0.4 P--=---63.00 11.--= 161.-30 --4MFG-4-=-0.637 ENEGAH--=-4.152-- DIPOLE - 1.69- ETk 42-- -1.10------ 
2 T = 594.00 P = 40.CC V = 331.1C OMEGA = 0.241 OMEGAH = 0.0 DIPOLE .--.. 0.0 ETA = 0.0 

VAPOR PRESSURE FOLATION COEFFICIENTS - VAPOR PRESSURE AT N8P 
1 A = 0.80449F 01 9 = 0.15543F 04 C = 0.22265E 03 P = 762.1 AT T = 78.4 
2 -A = 0.69533E 01 - 8 = 0.13439E 04 - C- = - 0.21938E 03 - - P = 755.4 AT T = 110.6 - 

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 
1 A = -0553701F-02- -9.---=----.311-44F-01 C--=-704-16000E-03 ID NUMBER =-11- 
2 A = 0.98864F 02 8 = -.55774F-CI C = 0.277C3E-03 ID PUMPER = 33 

--+11X4ORF-PROP-FRTIFS - --- - 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CCRSISTENCY TEST 

4-=-4.-2-5206E 01-  8---=---4-71-9-8-1-E-0-1 C - 0e31&1-92--01 AREA ABOVE THE X-AXIS IS 0.5027 
STANCARC CEVIATION = 0.16336E OC AREA BELCI THE X-AXIS IS -0.5206 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = C.43 
GIINF = 12.4358 G2INE = 4.4619 NORMALIZED AREA DIFFERENCE IS -0.0174 

-- - , TIINF = 30.00 T2INF = 30.00 CONSISTENCY INDEX IS 1.74 



SUMMARY OF tsILSON PAPAMFTERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
 MOON: NO. PARAMETER VALUES- OBJECTIVE FUNCTION PRFSSUPE - COMPOSITION 

1 1600.13 14.41 0.4916F-06 5.81 0.02677 
2 2325.25 129.33 0.3206F 0-7 4.51-- 0-404682 
3 1704.96 195.82 C.9763F-01 C.82 0.00688 
-4 1703.80 199.50 0.1758F-01 . C.78 0.00704  
5 1725.7C 192.80 C.5932F-C2 0.67 0.00819 
6 1702.80 148.32  0.1091F-02 1.80 0.00425 
7 1714.20 180.77 0.5172F-02 1.00 0.00668 
8 1753.70 198.37 C.10131 C2 0.49 0-.01-097  
9 1759.76 198.27 0.1013F-02 C.49 C.01097 

10 1700,10- -2074-66 0.-7554f-03 0.70 0.00733 



CTHAVOLI1/ TCLUFNFI21 sysTcr 0620 

- - 
SUMPARY VLF rATA ANC CALCULATFD PROPERTIES 

NO. P T X1 YI 1101 F2CL P1I1 P1-12 GI G2 LNIGI/G2I 811 822 812 

1 85.20 45.0 0.0050 0.1190 170.21 73.53 C.9913 C.9915 11.8778 1.0167 2.4581 -1708.12 -1999.08 -1162.57 
0.4)100--1.2040-- 170.21 73.53 0.9961-0.9908- 11.2185 -1.0179 - 2.3998- -1708.12 -1999.08 -1162.57 

3 111.80 45.0 0.0150 0.2680 17C.21 73.53 C.995C C.9903 10.6294 1.0182 2.3455 -1708.12 -1999.08 -1162.57 
-4----4-98.80----45.-C C.0200-- 0,3180 170.2-1 73,53 0,9942 0,9898 10.1007 1.0186-- 2.2942 -1708.12 -1999.08 -1162.57-- 

5 130.10 45.0 0.0400 0.4380 170.21 73.53 0.9917 0.9886 8.2965 1.0233 2.0928 -1708.12 -1999.08 -1162.57 
6 143.00 45.0 0.0600 0.4970 170.21 73.53 C.99C1 C.9890 6.9309 1.4340 1.9028 1408-142 -1-99--.04---1-162.57 
7 153.15 45.0 C.0830 0.5320 17C.21 73.53 0.9692 0.9876 5.9158 1.0455 1.7332 -1708.12 -1999.08 -.-1162.57 

0.555f- 170.21-- -73.53 43.9885- 0.-9873 5.1415- 1.0587 1.5803 -1708.12- -1999.08 -1162.57-- 
9 169.55 45.0 C.1530 0.5990 110.21 73.53 0.9874 C.9870 3.8.526 1.1C21 1.2518 -17C8.12 -1999.C8 -1162.57 

175. 70----45.0- 1.2010 0.6090 170.21 73.53 0.9868 0.9868 3.0948- 1.1543 -- 0.6862 -1708.1? -1999.08 -1162.57.- 
11 193.10 45.0 0.30)0 0.6340 170.21 73.53 0.9859 0.9.367 2.2402 1.2833 0.5571 -1708.12 -1999.08 -1162.57 
12 187.80- 45.1 0,4011 0,454-0-  170.21  C,9.867 1.773/ 1-.-45r5-4 0•1976----.4708-.12 -4999.08---1.162 .57 - 
13 191.30 45.8 0.5000 0.6720 170.21 73.53 0.9950 0.9867 1.4869 1.6823 -0.1234 -1708.12 -1599.C8 -1162.57 
14- 193.65 45.0 0.6010 0.6930 170.21 73.53 0.9846 -0.9870 - 1.2931 4.9928 -0.4325 -1708.12 -1999.08 -1162.57- 
15 194.90 45.0 0,7000 0.7190 170.21 73.53 0.9843 8.9874 1.157C 2.4487 -0.7498 -1708.12 -1999.08 -1162.57 

-16- 194,30- 45.-0--0-.8000_ 01.7614 170.21 43.53--G.9840 449883 -1.0679- -3,11173--100713 ..1.9994,08 .-1162.57- 
17 192.55 45.0 0.8530 0.7940 170.21 73.53 0.9840 0.9891 1.0392 3.5531 -1.2294 -1708.12 -1999.08 -1162.57 
18 189.10 45.0 0.9010 0.838C 17C. 2 1 73a 53 0.6241 C.990? 1.0174 4.1211 -1-.3-989----.47-0-8-•42 199-9-1108--4462,-5-7- 
19 133.00 45.0 C.9510 0.9020 170.21 73.53 0.9844 0.9920 1.0C43 4.e338 -1.5713 -1708.12 -1999.08 -1162.57 

 -PURE COMPCNENT PROPERTIES 
CRITICAL PROPERTIES 

1 T = 516.00 P = 63.00 V = 161.3C CHFGA = Ow637 CPEGAH = 0.152- 1314301f--=- 1,64 ETA-al-4,4D 
2 T = 594.00 P = 41.00 V = 331.10 OMEGA = 0.241 OMEGAH = 0.0 DIPCLF = 0.0 ETA = 0.0 

 VAPOP-PRFSSURF EQUATION COEFFICIENTS • VAPOR PRESSURE AT NBP - -- 
1 A = 0.80449F 01 3 = 0.15543F 04 C = 0.22265E 03 P = 762.1 AT T = 78.4 
2 A = 0.69533E Cl 8 0.13439F 04 C-= 0.21938F 03 P = 759.4 AT T = 11C•6 

MOLAR VOLUME EQUATION COEFFICIENTS CCPPCNENT ID ECHO CFECK 
1 A = 0.537141 02 E .3 . .3f;08 03 10--NUMPER--a-14.  
2 A = 0.988648 02 R = -.55774E-C1 . C = 0.27703F-03 ID NUMBER = 33 

- - -MIX-TUQF -PPOPERT IFS - - 
ACTIVITY RATIO FOLATTCN CCEFFICIENTS RESULTS OF THERMODYNAMIC CCNSISTENCY TEST 

A = 0.23331E 04 8 . .63733E Cl C 0.2-54251 01 AREA-A-ROVF-THE X-AXIS US- -0.4819 
STANEARC rEVIATION = 0.123291 00 AREA BELCW THE X-AXIS IS -0.4879 

--- INFINITE-DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X - 0.45 
GIINF = 10.3103 G2INF = 4.4710 NORMALIZED AREA DIFFERENCE IS -0.0062 
TIINF = 45.00 T2INF = 45.00 CONSISTENCY INDEX IS 0.62 



SUMMARY OF WILSON PARAMFTFRS DUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
- -- MODFL NO. PARAMETER VALUFS OBJECTIVE FUNCTION PRESSUPF CCMPCSITICN 

1 1549.84 35.34 0.9095F-12 8.27 0.02072 
2 1803404-- 137.-66- 0.-48-6-9E-43----  2.90 0.01663 - 
3 1610.33 190.84 0.3987F-01 0.73 0.00334 
4 ----161T.63  187.71 0.4648F-0? 0.74 0.00332 
5 1633.04 171.C9 C.1485F-C2 0.75 0.00412 

-6--  1615.11 160.18 0.3629F-03  1.44 - - 0.00247 
7 1626.93 166.54 0.1354F-C2 0.97 0.00339 
4 1653.01 167.55 0.37211 03 0.61 0400553- 
9 1653.09 167.52 0.3721E-03 0.61 0.00554 

10 -1608.42 -195458  oileiicIF-oa- 



ETHt4OLIII TOLUEN1411 SYSTEr 062C  

_• _ _ _ 
SUMMARY VLF DATA ANC CALCULATE0 PROPERTIES 

NO. P T X1 Y1 F1f1L F20L PHI1 PHI2 GI 02 LKI01/G2/ 011 822 812 

1 155.40 60.0 0.0050 0.1030 342.59 137.22 0.9960 0.9870 9.3030 1.0069 2.2235--1439.00 -1745.50 -1033.14 
2 159.55---- 60.0 0.0100 0.4810 342.58 137.22 -0,9944 0.9861 8.9036 1.0070-- 2.1795 -1439.00 -1745.90 -1033.14-- 
3 132.55 60.0 0.0150 0.2420 342.58 137.22 0.9930 0.9852 8.5325 1.0077 2.1362 -1439.00 -1745.90 -1033.14 

- 4 194.40 60.0 0.0200 0.2910 142,5E- 137.22 0.9419 C.9846 -8.1943 . 1.0081 2.0942 -1439.00 -1745.50 -1033.14 - 
5 232.60 60.0 0.0410 0.4160 342.58 137.22 0.9882 0.9826 6.9730 1.0120 1.9301 -1439.00 -1745.50 -1033.14 
-6 61.40 60.0 0.0600-7-0-4-4W50-7-342-459 I-34-4-2-2 0449857 0-4-4814 6.0518 1.0189 1.7-846 1434.7i0- 
7 281.20 61.0 0.081C 0.529C 342.58 137.22 0.9839 C.9806 5.3359 1.0272 1.6476 -1439.00 -1745.90 -1033.14 

-7-87-296.45 61,0 0.1000 0.5570 342.58-137.22 0.9826 0.9800 4.7320 1.0405 - 1.5146 -1439.00 -1745.90 -1033.14-- 
9 319.70 60.0 0.1500 0.5970 342.58 137.22 0.9807 0.9793 3.6389 1.0799 1.2149 -1439.CC -1745.50 -1033.14 

-- i0 383.50 -61.0 9.201)0--5..-62C0--342.58 137.22 0.9795 0.9789 2.9531 1.1280 0.9624 -1419.00 -1745.90 -1033.14 - 
It 351.65 60.0 0.3000 0.6520 342.58 137.22 C.9779 0.9785 2.1794 1.2443 0.5605 -1439.00 -1745.90 -1033.14 
12 363.70 60.0 C.4010 0.67-60 341,48 137.22 0,474.9--0,,97-84 1,7-48-3 1.4019 G.2208--1439.00----1745.S0------1033.14-- 
13 371.60 61,0 0.5000 0.6950 342.58 137.2? C.9761 C.9784 1.4702 1.6131 -0.0928 -1439.00 -1745.90 -1033.14 
14 377.70 61.1 1.6000 0.7170 342.58- A37.22- -0.9755 0.9787 - 1.2838 1.9021 -0.3932 -1439.00 -1745.90 -1033.14 
15 381.70 60.0 Co7000 0.7430 3F ,58 137,22 0.9740 0.9793 1.1517 2.3288 ..04o7C41 -1439.00 -1745.50 -1033.14 

382.65----60.08000-0. 7850--- 342 58-7-137 .22 0.9744-1.9806 .-.-1.0668- 2.9334 -1.0115 - - 1439.00 -1745. SO- -1033.14 - 
17 300.70 60.0 0.8510 0.8140 342.59 137.22 0.9743 C.9816 1.0358 3.3701 -1.1798 -1439.00 -1745.90 -1033.14 
18 349-490 60.0 0.94144--0-.4-560 342-4-59 134.22 O.-9744-f}.-4833----1.-015a -1•337977-1439.00---1745•90----1033•14-7 
19 366.80 60.0 C.9500 0.9140 342.58 137.22 0.9747 0.9357 1.0030 4.5232 -1.5062 -1439.00 -1745.S0 -1033.14 

• 
 -Rtf,f COMPONENT PPE:PE-RH-FS  

CRITICAL PROPERTIES 
, {CA m 0.637 OPEGAH-= 0.152 OTTI9LE7=--1-4-64 E-TA7=7-11440  

2 T = 594.00 P = 40.CC V = 331.1C cvrGA = 0.241 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
• -VAECR PR5SSURE-ECUATION COEFFICIENTS VAPOR PRESSURE AT NOP - - 

1 A = 0.804490 01 8 = 0.15543F 04 C = 0.22265E 03 P = 762.1 AT T = 79.4 
2 0.695335-01- 0-m 0-,-13435E--04- 0.21938E 03 P m 759.4 AT T-m 

POLAR VOLUME ECCATION COEFFICIENTS COMPONENT ID ECHO CHECK 
A m C.S3701L-G2 9 • •31109E IC-NUM$44-=-11  

. 2 4 = 0.988645  02 0 = -.55774F-01 C = 0.27703E-03 IC NUMBER = 33 

ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THFRMOOYNAMIC CCNSISTFNCY TEST 
x----a.-214-4-11- 8 - -.55964+-44-C - 1141E-X-A113-1-S 0.-4581  
STANDARD nEVIATICN = 0.911C2E-01 AREA BELOW THE X-AXIS IS -0.4553 

INFINIIF-OILLTIC4 ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X - 0.46 
61INF = 8.5324 G2INF = 4.3978 NORMALIZED AREA DIFFERENCE IS 0.0031 
TIINF = 60.00 T2INF = 60.00 CONSISTENCY INGEX IS 0.31 



SUAMARY OF WILSCN PARAmFTFRS QUALITY CF FIT (MEAN ABSOLUTE DEVIATION) 
- MOOEL NC. PARAMETER VALUES OBJECTIVE FUNCTION PRFSSURF COMPOSITION 

1 1450.75. 49.61 0.1077E-08 11.19 0.01587  
2 1575.^A 1-45-,34--------0:1-9-2-5F-03 1.35 0.00465--------  --- 
3 1521.79 180.51 0.1356F-01 1.08 0.00146 

 -4 1524.26 176.15 - 0.1446F-02 0.93 0.00140 
5 1538.92 161.49 0.4307F-03 0.85 0.0C207 
6  1525.95-_.- __.l67.16--0.1605F-03- -- --- 1.04 0.00159 
7 1516.25. 161.01 0.4111F-03 0.95 0.00190 
8 1549.6-9 155-.72 0.1-615F 03 -0.74 0,00266  --- 
9 1545.72 155.65 0.161'3F-03 0.76 0.00266 

1-0 1521.40 181.19 0.7826F-04 1.10 0.00146 
• 



ETHANOL (1) W4TCR(2) SYSTEM 063A 
• 

SUMMARY VIE DATA 4N0 CALCULATFr PRCPERTIES 

NO. P T Xl. Y1 FInt_ F2OL PHI1 PHI? GI G2 LN(GI/G2) 811 822 812 

1 66.30 40.0 C.0250 0.1800 132.30 55.11 0.9942 0.9975 3.5864 1.0092 1.2679 -1810.36 -746.44 -1207.61 
-- 2-  79.60 44.0 4.0580 0,3160 132.30. 55.11 0.9929 0.9970 3.2539 1.0456 1.1352 -,1810.36 -746.44 -.-1207.61 

3 91.90 40.0 0.0990 0.4240 132.3C 55.11 0.9917 0.9966 2.9494 1.0624 1.0211 -1810.36 -746.44 -1207.61 
-- 4 99.60 40.0--0.130C 0.473C- 132.30  55.11 0.9910 -0.9964 2.7135 1.0907 - 0.9114 -1810.36 -746.44 -1207.61 

5 115.20 40.0 0.2930 0.5360 132.3C 55.11 0.9895 0.9958 1.5756 1.3661 0.1427 -1810.36 -746.44 -1207.61 
6 121.00 40.0 0.39&0---4.5950 132-.30 55-s /1---0-4-98-69-0-.99-57--- I. 3516 -4.4707-0.0844- 1810.36 - - - 746.44 - -1207.61-- 
7 127.40 40.0 0.5690 0.6860 132.30 55.11 0.9863 C.9996 1.1653 1.6423 -0.3431 -1810.36 -746.44 -1207.61 
-8- 134.50 40.4 046760- 0.7440 t32.30- 55.11- 0.9880-0.9956-- 1.0721 1.8626 -0.5523 -1810.36 -746.44 -1207.61 
9 132.90 4C.0 C.7790 0.8090 137,30 55.11 C.987/ C.9956 1.0287  2.0857 *'0.7068 -1810.36 -746.44 -1207.61 
10- 134.00- -40.0- -0.860A----0.8690 -132.30------55.11-- 0.9876 0.9956-e 1.0103 2.2651 -0.8074 -1810.36 -746.44 -1207.61 

PUFF CONPCNENT PRCPERTIFS 
 CRITICAL-PRO-PERT-IFS _. _ _ __ 

1 T = 516.00 P = 63.CC V = 161.30 rMFGA = 0.637 CMEGAH = 0.152 DIPOLE = 1.69 ETA = 1.10 
-2 .7 -= 647.40 P = *==== V = 55.20 PMFGA = 0.344 OMEGAH = 0.010 DIPOLE = 1.85 ETA = 0.0 

VAPOR PRESSURE EQUATION CCEFFICIFNTS VAPOR PRESSURE AT NBP 
1 A - 0.80449E 01 8 - 0.15543E-04---G-=-0-.2-2-2655E-0-3    P- -=-762-.1 AT- T-----= 78-.4-  
2 A = 0.79668F 01 9 = 0.16682E 04 C = 0.22800F 03 P = 760.0 AT T = 100.0 

MOLAR VOLO4F EQUATION CPEFFICIFNTS - COMPCNENT IC ECHO CHECK -- 
1 A = 0.53701F 02 B = -.31109E-01 C = 0.160006-03 ID NUMBER = 11 . 
2--A-=   0.22887F 0? 8 = -.36416F-01 C = 0.68556F-04 ID NUMBER = 34 

• MIXTURE PROPERTIES 

-A-C-TI-VITY-RATIO EQUATION COEFFICIENTS -RESULTS OF THERMODYNAMIC CONSISTENCY-TEST------- 
A = 0.14054E CI B = -.46114F 01 C = 0.24305E 01 AREA ABOVE THE X-AXIS IS 0.2456 

 STAND-ARC CEVIATICN = 0.68374F-01 - AREA BELOM THE X-AXIS IS -0.3357 - -- 
INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.38 

01.--TN-F-= 4.0770 02INF - 2.1718 N011-MAU12F0-ARFA GIFFERENCE-AS -014651  
TIINF = 40.00 T2INF = 40.00 CONSISTENCY INDEX IS 15.51 

--S-UMMARY -0-- WItSON PAPAMFTF-PS QUALITY OF FIT- (MEAN ABSOLUTE DEVIATI010 - - 
MODEL NO. PARAMETER VALUES OBJECTIVE FUNCTION PPESSURF COMPOSITION' 

1 119.11 75-5,6-7 0.2-046-P-41  5 ,r-S 7----  0.02340  
2 706.77 813.18 C.2038E-02 5.38 0.04484 

-3- -75.16- 1006.69 0.2482F 00 1.70 0.02062 
4 20.96 925.60 C.92C6E-01 1.72 C.02020 
-5 -116.88 880.71 0.1420E-01 . 1.62 0.02207 
6 295.35 710.78 0.9864F-02 5.17 0.02139 
7 214-c38 -801.-93 0.1456F--01 2.-94- 0.02100- 
e 51.4C 958.66 0.1705F-02 1.06 0.02506 
4 51.42 958.64 0.17C5F-02 1.06 0.02506 - _ ---__- 
10 -54.41 1001.62 0.39301-01 1.55 0.C2170 

____ _ • - 



. ETHANOLII) 16ATCRi?) SYSTEM 0638 

SUMMARY VLE OATA ANn CALCULATER PRCPEPTIFS 
- ---- NO. P T XI Y1 FIOL F2OL PHII PHI? Gl. G2 LNIG1/G21 811 B22 812 

1 75.14 40.0 C.0620 0.3740 132.30 55.11 0.9933 0.997? 3.4020 C.9074 1.3216 -1810.36 -746.44 -1207.61 2- 89.-00- 40.-1- 0.0770 0.4060-- 132.30 55.11-0.9920- 0.9967 3,5176' 1.0359 1.2225 -1810.36 -746.44 -1207.61 3 04.60 40.0 3.0980 0.4500 132.30 55.11 0.9914 0.9965 3.2542 1.C430 1.1378 -1810.36 -746.44 -1207.61 --- -4----- iq1.50 -----40.0 0.1280 0.4880 132.30- -55.11- 0.9908 0.9963 2.8970 1.0774 0.5892 -1810.36 -746.44 -1207.61 
5 1)9.00 41.0 0.1810 0.5430 112.30 55.11 0.99C1 C.S961 2.4462  1.0993 0.7999 -1810.36 -746.44 -1207.61 
6 116.00 40.0 C.3194-0,5980 132.30 55,14---(1.9893 0,99-58 146481 -1.246-5 -0.2724---1810.36----746.44---1207.61- 
7 121.05 40.0 0.3990 0.6280 132.30 55.11 0.9889 0.9957 1.4236 1.3537 0.0503 -1810.36 -746.44 -1207.61 

- 4- 125.50- 40.-0 9.5110- 0.6760 132.30- 55.11 0.9885 0.9956 - 1.2399 1.5022 -0.1919 -1810.36 -746.44 -1207.61 
9 130.40 40.0 0.6830 0.7460 132.30 55.11 0.98E0 0.9556 1.C632 1.8874 -0.5740 -1810.36 -746.44 -1207.61 
1.0---132.59 40.0 0.7740 0.8090 112.30 55.11 0.9878 0.9956 1.0335 ?.0228 -0.6715 -1810.36 -746.44 -1207.61 
11 132.80 40.0 0.8100 C.8290 132.30 55.11 0.9877 C.9956 1.0143 2.1591 -0.7555 -1810.36 -746.44 -1207.61 
12 -133,0 49,-1--0--.4-751 0,8790- 142.30 55.11-04-9-876-CoSS57--1.0007----2.-3346--0.8471---1810.36 --- -746.44---1207.61- 
13 133.80 40.0 0.9570 0.9560 132.10 55.11 0.9876 0.9958 0.9973 2.4737 -0.9084 -1810.36 -746.44 -1207.61 

PURE C0I4PONENT PROPERTIES 
CRITICAL PROPERTIES 

1 I - 516-.00 P - 63.00 V 161.3C 1 4P6A-=-4,637---0MEGAH-=-0,152-- DEPOLF-= -1.69 --ET-A-•---1-4-10 - - 2 T = 647.40 P = ***** V = 55.2C OMEGA = 0.344 OMEGAH = 0.010 DIPOLE = 1.85 ETA = 0.0 --- V*PEP-PRESSUPP FCHAT ION COFFEICTENTS VAPCR PRESSURE AT NOP 
1 A = 0.80449E Cl 9 = 0.15543E 04 C = 0.22265F 03 P = 762.1 AT T = 78.4 

 2- -A-= 0. 79669F 01 9 -= 0.16682E-04 --C = 0:22800E-03 P = 760.0 AT I= 100.0 --- 
MOLAR VCLUME ECOATICN CCEFFICIENTS COMPONENT TO ECHO CHECK 

1 A = 0.53701C C? --* = .3110 -)F-0-1 C --07,160139-E-03  ID NUMBER =-11. 
2 A = 0.22887E 02 9 = -.36416F-01 C = 0.68556E-04 ID NUMBER = 34 _ . 

 -MIXTURE PROPfRTIFS-  _ _ _____ 
ACTIVITY RATIO FCLATICN CCEFFICTENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A--**--0,156174- -*1 3-=--,.45669E-01. C =-4.-29989F-01 -AREA--ABOVE- THE- X-AXIS IS-' 0.-3045  
STANCARC OFVIATION = 0.28722E-01 AREA RELCU THE X-AXIS IS -0.3277 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.42 - - 
DUNI = 4.7619 92INF = 2.4774 NORMALIZED AREA DIFFERENCE IS -0.0365 
TIME = 40.00 T2INE-= 40,0-0 CONSISTENCY INDEX IS 3.65 



_ .. 
SUMMARY OF WILSON PARAMrTFRS OUALLTY OF FIT (MEAN ABSOLUTE DEVIATION) 

---------MOPFL NC. - PARAMFTEP VALUFS - OBJECTIVE FUNCTION - PRFSSURF COMPOSITION 
1 146.95' 830.75 0.3638E-11 3.83 0.01542 
2 273.22 875.-79- 0s-1449-1 01 1.-6.6 0.00630  
3 1'S.89 910.20 0.1913F 00 2.14 0.00686 
4 178.06 8S2.85 C.4064F-01 2.04 - 0.00572 - -- 
5 127.09 927.45 0.16581-01 2.1C 0.00614 
6 245.55 865.63 G. 1003F-02 1.86 - -- 0.00500 - - - - 
7 183.44' 896.15 0.994F-C2 1.95 0.005?4 
8 h8.52 96+,49 0.1441E 01 2.41 43 AI "G 0798----- 
9 61.38 962.12 C.1441F-01 2.41 0.00798 

-1-0-------1-7-1 .70-- -890.96 0.1261E-01- 



[Tx»mnL(l) w4Trnfa> SYSrFx oorc 

SUmMupv VLF nATx 4wn C4xCu*TFn pvcpFp7KES 

nn. p / xi Y\ Fla pxm p*II p*/n Gl ca LN(ul/Ga) Ell uZo e12 
l 115.70 so.o o.nzeo n.zuou 216.87 92.18 0.9912 n.9960 ».ry/n 1.0196 1.3133 -1612.44 -7oc.14 -ICS5.15 -  a 16 1Iuo--o.+s*o---a1+"*v---^92=1e--o°'9a7+'-u'e19+*-'2`o2^u-- a.09+9-- 0.98 24 --1a1z.++---vom.*4 -10*5.15--- 3 187.190 pc.o 0.2460 0.5210 216.87 92.18 0.9852 o.yv»a 1.806e 1.2867 0.31*5 -1612.44 -7oc.1+ -1095.15 --+ -n.6cao -e  It. u*--- -72.1e--0.*838-'0.9c~34'--l.2826- 1.*15+ -0.1668 -1612.++ --von.x+  -109*.15-- 
5 213.40 So.o 0.5810 0.6850 216.87 92.18 0.9831 0.9932 1.1398 z.Tza+ -0.*163 -1612.4+ -700.1* -10e5.15 a 218,10 50.n o,*mac C. 740C 216.87 92.18 0.9826 0.9,932 1.0716 1 oa10 n-5-8-37 16-12.44 -7*a,,** «-o"°15  r 227.e0 50.0 0.8620 0.8700 216.87 s2.18 0.13822 o.ps»s 1.0178 2.2613 -0.7*84 -1612.4+ -700.14 -1095.15 a e.e910---21+.87 -9a°~o--n"e*~a- o.yv~~''--~~~o~s~---a.z7a4 --u.ouvo --1612.+4- -700.1* -10*5.15--- 9 233.00 5n.0 n.vxan 0.9290 216.37 92.16 0.9822 0.9935 1.012* 2.3056 -0.8229 -161-2.44 -7uu.14 -1095.15 

--0.9450 --- 216.87----92e 18----069822- 049935 ---l.0076 2.+949 --0.9067 '-1*12.44 --700.1* 15--- 

puxF Cow^nwEmr nxoprpT[ES -'- -Cn{T-IC-AL-pnnppxTIp6 ---- 
I T = 516.00 P = 63.00 V = 161.30 nmrc^ 0.637 OrFu4M = 0"152 DIPOLE = 1°69 ETA = k°Xn ----------2 --- T'= 6*7.4V'-p='***** ------ - V eMFsx=-o.a++ - CpFG^* = ¢.010 oIpoLp ~ 1.ee pvw- 0.0 -- - 

v*pnn noF\sonF roLArInw cnEppICIFxT5 v^pnn pnF5suoE AT w8p I A  - o.00^^vr  ol 9  - 0.155-43E 04 G oy ----'-p-7*2 . I'Ap-T-~^--7o"++-- 
3 x = 0.79668s 01 s ~ 1.16682s 04 c = 0.22800p us p = 76o.0 AT T = 100°0 

-MRL+n-vOLo*F-euu^Tlr)m[cE-pfICIeNr6-' ----- --- ----~ -CoMpowsmr vn FCwn CHECK --'---- 
I x = 0.5370l" na n = -.31109E-01 C = 0.160cOF-03 In Nut'esn = tl -- 2'---*-~0.228e7='02-- 3-~'-"y+41 fzp-01-- c---o.ays*6p-o4 ---------~~- --- Io Nu*os* = 34-- 

MIXTURE PonnFnTYp5  - worp+Irv-xmrfe-poo*rIow cnepHe*f-:wTs------- ----- ----'--~--np8uL75 OF T*EmvonvxxpYc cc^5ISrswCY TEST - ' -- 
A = 0.14174p ol o ='-~+51+1s ol C = 0.22421p 01 AREA Aaove THE X-AXIS IS 0.2538 -- ------ ---'--'-ST AND x*nnevIxrION- -~-n~s*c;^ne-nt- ------ - --' -~~~ - AREA ap/ow THE x-Axl5 IS -0.3+61 ----'-- 

Iwp\w/rp n/Lu7Icw xCnvrry cnsppIc/cnT3 cnoss-nvem voIwr IS x = o.»* 
GI Iwp - +4-1a65 e-2-Im+=-~--a=**ea--- -wooMxL*Zpn Ap*« nIFpenpwcp IS- -o^LS38--- 
TzImp ~ 50.00 r21wp 50.00 cowSISTswcv Iwusx IS 15.so 

------'--~V~~xev-oF- -it I L9Ow -pxp^MFrFn5 OUAL{TY OF FIT (reAN ABSOLUTE oFvIxrYC^) - - 
MODEL NO. pApxMETpv VALUES CpJsCTzvE pumcTIom poE3So»F CnwpnSIrImv 

l 6 6.00 84s.z5 0.92t7r ns --7^*2-------'-0.0181* - --'------- 
2 914v.z9 819.13 0.61;77p-03 5^7o 0.03o37 --~----'--45.?9--' ~94*.17 --- ~~0.1*63F 00-' -~ ' 3.24 o.ol545 - ' --'-- - 
4 lV4.40 pZC^sC C.657oF-Oi 3.14 0.01572 -------- ---'---~- ---- 166.89 +15.6+ -- n.luo+F-n\ -' - 2.36' 0.01736 - ---------'-- ' 
6 317.98 753.89 0.6275s-02 7.75 0.01624 
7 2*6 ~ 7+-- y*+.va' -+*,pa*ap-Va--- ---  4.34- ----0^0160+-- ------ 
V 105.69 soo^ol 0.9311s-03 1.27 n.n2152 -- --'*-- '1e*.6  6-- Sun.e+ o.s31zF-o3 ------~------- - 1.27  -'-~- - 0.0r153  ----- --'------'-'-------' 

uu 50.7+ 943.02 u.zo/ap-ol 3.22 0.01547 



ETHANOLI1) WATERI2) SYSTEM 063D 

SUMMARY VLE CATA AND CALCULATED PROPERTIES 

NJ. P T XI Y1 FICL F2CL PHII Cl G2 LNIGI/G2I 811 822 B12 

1 173.35 55.n 0.0510 0.3360 273.77 117.5E 0.9875 C.9944 4.1176 1.0256 1.3900 -1522.88 -678.31 -1043.63 
197.24--55r0 -0:0850- 0.-4280 117.58 -0:9857- 0.9937 3.5831 -1.0448- 1.2326 -1522•.88__._.-678.31 -104.1.63- 

3 237.50 55.0 0.1060 0.4610 273.77 117.52 C.9849 0.9934 3.2446 1.0568 1.1218 -1522.88 -678.31 -1043.63 
4- 55:0 -0.1800 4.5240. 273.77 117.58 -0.9834 0.9928- 2.3752 . 1:1139 0.7572 -1522.88 -678.31 1043.63- 
5 236.30 55.0 0.2300 0.555C 273.77 117.58 0.9827 0.99.26 2.0453 1.1526 0.5735 -1522.88 -678.31 -1043.63 
6 248.20 55.0 0.3240 0.5890 273.77 117.58 0.9818 C.9923 1.6169 17.--2-732  1-52-2-4-8&  
7 258.00 55.0 C.4290 0.6280 273.77 117.56 0.9810 0.9920 1.3523 1.4178 -0.0473 -1522.88 -678.31 -1043.63 

--8 251.0a-  55.0- 0:5530- 0-.6200  271.17- 117.58-0.9803 0.9919  1:1747- 1.6121 -0.3165 -1522..88 -678.31 -1043.63- 
9 274.90 55.0 C.6850 0.7460 273.77 117.58 0.9796 0.9912 1.C7C4 1.2693 -0.5575 -1522.88 -678.31 -1043.63 

---10---278.40 55.-0- 0.-7740----0.8010-__.273.-77-----117.58 0.9793-0.9918 - 1.0298 - 2.0673 -0.6969- -1522.88 -678.31 -1043.61 
11 279.40 55.0 0.8100 0.8290 273.77 117.58 005793 0.9919 1.0220 2.1207 -0.7300 -1522.88 -678.31 -1043.63 
12 230.60 55.0 0.8940 0.-8-980 27-3-:77 117.58 0.97-9-1---0-..9920 1,-0072 2.4776 0..8159 1522-46.88  
13 280.50 55..0 0.9540 C.9520 273.77 117.58 0.9791 0.9922 1.0003 2.4693 -0.9037 -1522.88 -678.31 -1043.63 

UR-E. -Cil MPONFN T PR OPER TIES 
CRITICAL PROPERTIES 

1 T = 516 .3 161430----0-04EGA - 0-.--6-37--  F-G-A-H-=---0. 152 DIP F 1-054- -ET A- = 
2 T = 647.40 P = *'*** V = 55.20 ENEGA = 0.344 OMEGAH = 0.010 DIPOLE = 1.85 ETA = 0.0 

vAFER c.-4F-ssuRF ECUATION-UFFFICIENTS VAPCR PRE5SUPE AT NEP 
A = 0.80449F 01 B = 0.15543E 04 C = 0.222-65F 03 P = 762.1 AT T = 78.4 

2 A a -0•79668E CI a 0:16682E 04 C = -0.228COF 03- P = 760.0 AT T-= 100.0 -- 
MOLAR VOLUME EQUATION CCEFFICIENTS COMPONENT ID ECHO CHECK 

1 A a C.537-C-4E C2 S = -ID NUM-8FR =-41  
2 A = 0.22887E C2 8 = -.36416E-01 C = 0.68556E-04 ID NUMBER = 34 

• . „ 

MIXTURE PROP-ER-TIES 
ACTIVITY RATIO EQUATION COEFFICIENTS 'RESULTS CF THERMODYNAMIC CONSISTENCY TEST 

A 0 .7-461 35E C 0.-2-3-6151 01- kREA ABOVE-THE X-AXIS IS -0.3033 
• STANDARD DEVIATIEN = 0.37886E-01 AREA BELOW THE X-AXIS IS -C.3288 

-- -INFINI -TE-DILUTICN ACTIVITY COEFFICIENTS - CRESS-EVER POINT IS X = 0.42 
GITNF = 4.9239 G2INF = 2.3581 NORMALIZED AREA DIFFERENCE IS -0.0403 
TI IMF = 55.00 T2INF = 55.CC CGNSISTFNCY INDEX IS 4.03 



SUMMARY OF WILSON PAPAMFTFRS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
- winft NO. PAPAMETFP VAUFS 08-df-CTIVF FUROTION PRESSURE COMPOSITION 

1 210.0 6 831.32 C.3638F-11 10.22 0.01707,  
2 672.07 1143.71 0.95521 04 2-,-63 0400898- 
3 293.09 905.10 0.6552F-01 2.20 0.00549 
4 339.00 889.81 0.1239F-01 2.08 0.00502 - - 
5 33C.33 SC6.C1 0.2431F-02 1.66 0.00613 
ft 330.28 876.53 0.1041F-02 2.7? 0.00511 
7 347.96 892.55 0.1763F-02 1.83 0.00543 
0 327.30 917.84 0.6SCOF C3 1.51 0.00731  
9 327.28 917.84 0.69791-03 1.51 0.00731 

AO 320.71 890.92  0.5011F-02 2.32 0.00507 - 



CTUANCL(1) WATER(2) SYSTEM 063E 

SUMMARY VLF DATA ANt) CALCULATED PROPERTIES 

NO. P T X1 Y1 F1OL F2CL PHIL P1-12 01 02 LN(G1/G2) 811 822 812 

1 195.70 60.0 0.0330 0.233C 342.58 148.7C 0.9870 C.6939 3.67E9 1.0373 1.3444 -1439.00 -657.27 -694.96 
----2----270.00- -60• 0 Thr-12-50- 044460- 342 . 58 -148.70 - -0.9817 - 0.99 1 7 - 2.1586 1 • 1399 - 0.8838 -1439.00 -657.27 a•994•96. 

3 306.50 60.0 0.267C C.511C 342.58 148.70 C.9762 C.9907 1.6751 1.3620 0.2069 -1439.00 -657.27 -164.96 
C 334.-8-9---6-9.9--0.-4594--0.-5810- 342.58  140. /0-0,9774- --0.9901 --- 1.1614 1.7C56 -0.3611 -1439.00 -657.27 -994.96 
5 343.10 60.0 0.5670 0.6640 342.58 148.70 0.9764 0.9900 1.0866 1.9039 -0.5609 -1439.00 -657.27 -S94.96 
6 3,..1,0 63.0 0.6820 0.7380 342.5E 148.7C C.9759 C.-9900 1.0760 1.9160 0-.57-70----1439.00  -657.-27 --994.-96- 
7 354.20 60.0 0.8650 0.8750 342.58 148.70 0.9755 C.9903 1.0162 2.1835 -0.7619 -1439.00 -657.27 -994.96 
8- 355.40- 64,0 4.8910 -0.8900 442.58 -148.70- 0.9754 0.9903- 1.0097 2.3874 -0.8607 -1439.00 -657.27 - -994.96 
9 355.00 60.0 C.928C C.9280 342.58 148.70 0.9754 0.9904 1.0097 2.3639 -0.8506 -1439.00 -657.27 -694.96 

---40----154.60---60.4-0.9490- 0.9490 142.58- 448.7a--0-89754 C•9905 1.0086 -2.3614 --0.8507 -1439.00 -657.27 -994.96 

PURE COMPONENT PROPEPTIFS 
-CRITICAL- PROPEPTUES  

1 T = 516.00 P = 63.00 V = 161.30 CMFGA = 0.637 OMFGAH = 0.152 DIPOLE = 1.69 ETA = 1.10 -- ---- 2----_--7 = 647-.40 P = -***** V.-=- -55.20- OMEGA =• C.344 OMFGAH-= 0.010 DIPOLE = 1.85 ETA = 0.0 
VAPOR PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT NBP 

1 4 - 0.80449F 01 8 - 0.155431 04 C  - 0.222-65E 03 -P-=-762,1 AT T - 78.4 
2 A = 0.79668F 01 8 = 0.16682E 04 C = 0.22800E 03 P = 76C.0 AT T = 100.0 

MOE-AR-VOLUME EQUATION COEFFICIENTS COMPONENT ID ECK) CHECK 
1 A = 0.53701P 02 8 = -.31109E-01 C = 0.160cor-03 IC NUMBER = 11 
2 A--=-0.22-88-7-E-02 8-=---.36416E-01 C = 4.68556E-04 ID -NUMBER =-34 -- 

• MIXTURE PROPERTIES 
 -ACTIVITY RATIO EQUATION CCEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST  

A = 0.14696F Cl 8 = -.51779F 01 C = 0.29221E 01 AREA ABOVE THE X-AXIS IS 0.2390 
STANDAR-C DEVIATION = 0.74054E-01 AREA BELO), THE X-AXIS IS -0.3844 

INFINITE DILLTICN ACTIVITY CCEFFICIENTS CROSS-OVER POINT IS X = C.35 
CLINE - 4.3405 G2INE - 2.1952 N-G81 AU11-ED--AREA DUFF-EPENCE-15---*-01.-2342  
TIINE = 60.00 T2INF = 60.00 CCNSISTFNCY INDEX IS 23.32 

SUMMARY OE- WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) • 
minFL NC. PARAMETER VALUES CPJECTIVF FUNCTION PRESSURE COMPOSITION.  

1 163.26  80911-84 4.68-59F-Z8  1-5.-71 0.02648-- 
2 1569.19 844.20 0.8523E-03 12.73 0.04292 
3 134.94 638.30 C.3837E CO 6.35 0.02430 
4 223.57 903.80 0.13111 00 6.23 0.02437 
5 314.73- 861.14 0.2864F-01 5.22 0.02585 
6 552.92 661.66 C.1678F-CI 16.11 0.02457 
7 164.01 744-.65 0. 21-27E 91  -6.70 0.02471  
8 189.68 1001.65 0.6730E-03 1.90 0.03107 

. 9 189.73 1001.63 C.6730E-03 1.90 0.03107 - _.... .  
10 139.74 937.66 0.3981F-01 6.23 0.02440 

.... _ .... 



rrnAlnitia 64TER(2) SYST-E-4-0-6-3+ • •  

SUMMARY VIE rATA emn CALCULATEC PROPERTIES 

NO. P T XI Y1 F101 F2CL PHIL PFI2 G1 G2 LNIG1/G21 811 822 812 

1 362.50 70.0 0.0620 0.3740 523.30 232.15 C.5768 C.S8S8 4.0860 1.0311 1.3769 -1286.76 -617.43 -905.42 
2 -199,0a- 7040 0.0950 0.4390 523.30--232.15-- 049766 0.9888 1.4369' 1.0532 1.1828 1286.76 6/1.43 . -905.42 
3 424.00 70.0 0.1310 0.4820 523.3C 232.15 C.5750 0.9882 2.9032 1.0755 0.9930 -1286.76 -617.43 -905.42 
4  430.90---7-0.0 0.1940 0.5240- 523.30- 232.15 049734 0.9876 2.2624 1.1324 -0.6921 -1286.76 -617.43 -905.42 
5 468.00 70.0 0.2520 0.552C 523.30 232.15 C.5723 0.9872 1.9021 1.1914 0.4678 -1286.76 -617.43 -905.42 
6 435.50-70.0 0.3340 0.4830.---5-23-430 232-4-45 0.9742 04-9864 1-e-5706 142916 0.1956----1286.76---61-7.43 -005.42-- 
7 497.60 70.0 0.4010 0.6110 521.30 232.15 0.9704 0.9865 1.4C40 1.3726 0.0226 -1286.76 -617.43 -905.42 
8. 525.90- 70.0 0.5930 0.6910 - 523.3C- 232.15 0.96e6- 0.9860 1.1326 1.6951 -0.4032 -1286.76 -617.43---r905.42 - 
9 534.30 70.n 0.6800 0.7390 523.30 232.15 0.56E0 C.5860 1.0725 1.8500 -0.5452 -1286.76 -617.43 -905.42 

---10- --- -542470- 70.0 0.7930 0.816C 523.1C 232.15- 0,9674 0.9860 1.0308 2.0480 -0.6865 -1286.76 -617.43 -905.42 - 
11 543.10 70.0 0.9100 0.8260 523.30 232.15 0.9674 0.9861 1.0222 2.1116 -0.7255 -1286.76 -617.43 -905.42 
12 544.50 70.0 0.0430 0.9410 523.3C 232.15 0.9673 0.9466 140027 2-.-3941----0.8703 -1286.76------617.43- 005.42-- 
13 544.50 70.0 0.9470 0.9450 523.30 232.15 0.9673 0.9866 1.0027 2.4002 -0.8728 -1286.76 -617.43 -905.42 

 PUR-F-00f,PO4ONT PROPERTIES 
CRITICAL PROPERTIES 

 = 516409-0 = 63.00 V = 161•30, OMEGA-'=-0-4-63-1----ONE0-441 0.152 -43-1410lf--..- 1-46-9- ETA si la-i0-  
2 T = 647.40 P = ***** V = 55.20 OMEGA = 0.344 OMFGAH = 0.010 DIPOLE = 1.85 ETA = 0.0 

-V*FCR PRESSUPO-ECUAT-IONTEEFFICIENTS -VAPOR PRESSURE AT--- NOP 
1 A = 0.80449F 01 R = 0.15543F 04 C = 0.22265F 03 P = 762.1 AT T = 78.4 
2 0.79668E-01 - -0-.166-82F-04 -0-=-0.22800-F---03. P = 760.0 AT T-= - 10040  

MOLAR VOLUME ECLATION COEFFICIENTS COMPONENT ID ECHO CHECK 
1 A 0-,-53-7-eAr C2 3 = .311091 01 C 0.160e0f-e3 10.--NUMBER-= 11 
2 A = 0.22837F C2 R = -.36416E-01 C = 0.68556E-04 IC NUMBER = 34 

MIXTURE 'PROPERTIFS 
ACTIVITY RATIO EQUATION COEFFICIENTS -RESULTS rF THERMODYNAMIC CCNSISTENCY TEST 

A= 0.-I-5994r Di- 0_ = 0.244-44-F-01 AREA ABOVE THE W-AX15 IS' .0,30t5  
STANDARD DFVIATICN = 0.48207E-01 AREA BELOW THE X-AXIS IS -C.329C 

 INIFFNITE - DittTION ACTIVT- TY-COEFFHIENTS - CROSS-OVER POINT IS X - 0.41 
GIME = 4.9499 G2INF = 2.3154 NORNALIZEC AREA DIFFERENCE IS -0.0436 
UTNE = -- 70.00-------T21NF 70.00 CONSISTENCY INDEX IS 4.36 



SUMMARY OF %NILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
monFL NC'.--- PARAMETER VALUES OBJECTIVE FUNCTION - - PRESSURE COMPOSITIGN 

1 231.45' 860.C9 0.8822F-10 21.94 0.01716 
? 710.10 04-5-1-23  -0.3242E-0.4 3.99 0.00690 
3 423.51 909.02 0.2979E-01 4.05 0.00369 

 4  -469.84. - 8SE.73 0..7373E-02 ------ - - 3.62 - . 0.00358 
5 438.44 921.89 C.15C2E-02 2.44 0.00523 
6  453.- 97 890.37 0.4901F-03 5.40 0.00323 
7 453.C7 911.37 C.1C99E-C2 2.83 0.00450 
A 415-:48 941-4-01 04-2-49F-03  • 1499  0400683  
9 416.23 94C.76 0.2858F-03 1.99 0.00683 

-10. 449.86 -898.73 G.2 733E-02 4.28 0.00341 



CTHAN0Li1l wATERI21 sv-s-um 0630  

SUMMARY VLE DATA A40 CALCULATE0 PROPERTIES 

NO. P T X1 Y1 FlOi F201 PHI1 PHI2 G1 G2 LNICl/G2I 811 822 812 

1 760.00 95.5 0.0180 0.1790 134(3.69 635.33 0.')693 0.9826 5.4165 0.9814 1.7083 -976.55 -527.42 -716.58 
2- 760.o0 90.6-0.0540 0.3375 1140.40- 530.78 0.9667 0.9821 4.0178 0.9842 1.4067 -1028.61 -543.57 -749.02 
3 760.CO 85.4 0.1240 0.4700 947.75 435.39 0.9638 0.9815 2.9247 1.C360 1.0370 -1087.52 -561.26 -785.32 

---4- 760.00- 83.7- 9.1760 0.5140 890.10 A07.48-0049628- 0.9814 - 2.3958 1.0789 0.7977 -1107.63 -567.18 -797.62 
5 760.00 82.8 0.2300 0.5420 859.39 392.54 0.9623 0.9813 2.0011 1.1294 0.5720 -1119.07 -570.52 -804.60 
6 760.00 82.0 0.2080 -0,5-700-835,45 331,06 0,4418 0.98-13 1.7273------1.1812 0.38C0- 1126.19 -573.17 -810.15-- 
7 760.00 81.0 0.3850 0.6120 809.03 366.20 0.9612 0.9e13 1.4393 1.2840 0.1142 -1140.49 -576.72 -817.63 
0 760-.00 81.5 -0.4400 9.6330 790.02 358.95 --0.9609- 0.9813 1.3270 1.3607 -0.0251 -1146.71 -578.50 -821.40 - 
9 760.00 79.8 0.5140 0.657C 769.38 345.C1 0.9604 0.0813 1.2101 1,5071 -0.2195 -1155.47 -581.01 -826.71 

--19 760.00 - 73.9 0.6730- 0.7350 743.49 - 336.56 0.9598 0.9815 1.0652 1.7950 -0.5181 -1166.85 -584.26 -833.59 
11 760.00 78.3 0.840C C.8500 725.50 327.93 0.9593 0.9820 1.0147 2.1322 -0.7426 -1175.02 -586.58 -838.53 

. . 

12041E-00mPONENT PRFPERT1ES  __ . 
CRITICAL PROPERTIES 

1- T - 516,00 ----P = 63.00---V _-- 161.30 PMFGA =00.637 - FlmFGAH = 0.152 DIPOLE = 1.69 - ETA = 1.10 
2 I = 647.40 P = ***** V = 55.20 OMEGA = 0.344 OMEGAH = 0.010 DIPOLE = 1.85 ETA = 0.0 

VAPOR PRESSURE F(A-A4-ION COEFFICIENTS --VAPOR PRESSURE- AT-NBP   -- 
1 A•= 0.80449F 01 8 = 0.15543F C4 C = C.22265F 03 P = 762.1 AT T = 78.4 
2 A - 0.79668F 01 3 - 0.16682E--94 C = 9.22800F 03 P = 760.0 AT T = 100.0 - 

MOLAR VCLUME EQUATION CCEFFICIENTS COMPONENT ID ECHO CHECK 
--1 A = 0.53701F 02 8-= .31109F-91---C--=   0.16000E-03 IC NUMBER =-11 
2 A = 0.22887P 02 8 = -.36416E-01 C = 0.68556E-04 ID NUMBER = 34 

• 
-M1-XTOR-F- PR0PERT f ES - 

ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 
 -13-..- 0.16919F- 01 B---v- -553071E 01-C .--,. 0.-291S7E 01 AREA ABOVE THE X-AXIS IS 0.3172 ---- 
STANDARD 0EVIATIEN = 0.59692F-01 AREA BELOW THE X-AXIS IS -0.2996 

ACTIVITY COEFFICIENTS CROSS-OVER- POINT IS -X .. 0441.  
GIINF = 5.4626 G2INP = 1.9927 NORNALIZEC AREA CIFFERFNCE Is 0.0285 

- HINE = 100.00 T2INF = 78.33-. HFRINGTON J-FACTOR IS 9.28 --- 
CONSISTENCY INDEX IS -6.43 

. • - _ 



SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
-- MO0Ft-NC. •PARAMETER VALUES-----OBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 559.9C 724.65 0.1137F-09 45.39 0.03117 
2 274.83 '.;6e.57 C.SC8CE C3 . -6402 4400812  
3 411.78 943.25 0•3303E-01 6.33 0.00475 

 -4 393.61 952.21 C.5393F-02 6.'56 0.00435  
5 355.54 961.80 C.17C4F-02 6.24 0.00491 
-6 ----379.-91----...-979.99 0.2257F-03  11.4e 0.0C279 - - 
7 374.41 96C.C9 0.1438E-02 6.66 0.00423 • 
8 32244,7 965.10 0•7975F 03 505S 4,00608  
9 322.47 965.10 0.7974F-03 5.59 0•CC608 
10 -423.31 931.48•-----0.2526E-0?. 5.95 0.00546 



ETOANOL(1) WATC4(?) SYSTCM 063h 

SUMmAPY VIE. CATA AN CALCULATED PRDPERTIES 

NO. P T XI Y1 F1OL F2CL PHI1 PHI? G1 G2 LN(GI/G2) P11 822 812 

1 7t)0.00 98.6 0.0051 0.0496 1497.47 711.20 0.9711 0.9830 4.6856 1.0040 1.5406 -945.04 -517.41 -696.78 
---2-- -760.00 98.1 0.0069 0.0752.- 1470. 39--e 697.15 0.97- C8-0.9830 5.4571 0.9973 1.6997 -950.60- -51-9.1.9---700.28- 

3 760.00 96.0 0.016? 0.1442 1371.25 646.75 0.9657 C.9827 4.7737 1.0039 1.5592 -971.72 -525.90 -713.56 
-4-760.00 92.9 0.0316 0.-2929 1237.32 579.22 0.9679 0.982.4 5.4986 0.9406 1.7657 -1003.24 -5354.76 -733.26- 

5 750.00 87.1 0.0823 0.3985 1006.21 464.34 0.9648 0.9816 3.5211 1.0524 1.2077 -1068.17 -555.51 -773.44 
6 760.00 85.7 0.106-4---a,45-1-4 0.961#0 0.9815 -32385--1.-0406--1.1354-1084.36 --56-Co34 -783.38- 
7 750.00 84.5 0.136e 0.4812 917.65 42C.51 0.9634 0.914 2.80C4 1.0644 0.9674 -1097.76 -564.28 -791.59 
&r--760.00-84.2 0.1450 0.4805- 907.95-- -416.18 0.9632- 0.9814 2.6660- 1.0882 0.8960 -1101.20 -565.29 -793.69 
9 760.00 83.5 C.1770 0.5095 E83.57 404.29 0.9628 0.9813 2.3786 1.0988 0.7723 -1110.03 -567.88 -799.08 

--1-0 760..00- 80.4 0.4034 -0.6120 792.71 360.25-0.9610- 0.981? -1.3947 1.3454 -0.0360 -1145.59 - .-578•18- -820.72 
11 760.00 79.3 0.5733 0.6849 756.34 342.73 C.9601 0.9813 1.1501 1.6059 -0.3338 -1161.14 -582.63 -830.14 
12 750.00 78.6 0.7152 0.-7407  1,051S 1LEE17----0.-5E-16---1170•29 -585.24 835,64- 
13 760.00 78.4 0.7715 0.7961 730.24 330.2C 0.9595 C.9817 1.0282 2.0150 -0.6728 -1172.85 -585.96 -837.22 
1-4--760.00-78.3- 0.8160 0.8246 727.18 - 328.73-0.9594-- 0.9818 1.0110- 2.1625 -0.7603 -1174.25 -586.36 -838.07 
15 760.00 78.3 0.8180 0.832? 726.90 328.60 0.9593 0.9819 1.0182 2.0924 -.'01.7203 -1174.38 -586.4C -838.15 

--16---760.00 78.3-0.8386- 0.8450 726.06 328.20 0.9593 0.9820 1.0096 2.1823 -0.7708 -1174.77 -586.50 -838.38 
17 750.00 78.2 0.9780 0.8789 724.95 327.67 0.9553 c.9821 . 1.0045 2.2597 -0.8108 -1175.28 -586.65 -838.69 
18 750.00 78.2 0.--9167 0.41 32-7-.4k --0-.9§9-2---0-,982-3---o.-c5-87---2.41-56----0.8832.-1175.53------586.72---838.84-- 
19 760.00 78.4 0.9910 0.9892 728.57 329.40 0.9593 0.9828 0.9967 2.7194 -1.0037 -1173.61 -586.18 -837.68 

 P-UPE COmPONENT PPCPEPTIES 
CRITICAL PROPERTIES 

1 4-=-516,00 P = -63.410 V-= -161,30- -PMFGA = 0.637-----OMEGAH-=-0,152-- DIPOLE-1.- 
T = 647.40 P = ***** V = 55.20 CMFCA = 0.344 OMECAF = 0.010 DIPOLE = 1.85 ETA = 0.0 

NAECR - PRESSURE FOLATION CCEFFICIENTS VAPCR PRESSURE AT NBP 
A = 0.804458 Cl B = 0.15543F C4 C = 0.22265F 03 P = 762.1 AT T = 78.4 

2 A = 0.796688 01 4 = 0.16682E 04 C-  =-0.22800E 03 - P = 760.0 AT T = 100.0 - -- 
MOLAR VOLUME FCUATICN COEFFICIENTS COMPONENT ID ECHO CHECK 

1 A 045.4.701.-o2 8-= C =.-0,160-00E-03 ID NUMBER =-11  
2 A = 0.22887E C2 4 = -.36416E-01 C = 0.68556E-04 ID NUMBER = 34 

MIXTURE PROPERTIES _- 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST 

A - 0.16W3r 01- 13 = .482821 01 C = 0,22-850E-01 AR-E-* ABOVE-THE K-AXIS- IS 0-.3225  
STANDARD DEVIATION = 0.924438-01 AREA BELOW THE X-AXIS IS -0.3277 

INFINFTE 0ILUTICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0,43 - 
GIINE = 5.1929 G2INE = 2.4496 NORMALIZED AREA DIFFERENCE IS -0.0079 
TIINF = 100.00 T2INF = 78.33 HERINGTON J-FACTOR IS 9.30 

CONSISTENCY INDEX IS -8.51 



SUMMARY OF hILSON PARAMFTERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
-MOOF-E-NO-s- PARAMETER -VALUES- -OBJECTIVE FUNCTION PRFSSORE COMPOSITION 

1 313.33 908.17 0.7367F-10 15.41 0.01318  
2 573.99 856.S8 0.4545E 02 7.-50 4-.00-$110 
3 252.67 1023.99 0.1520F 01 9.40 0.00664 

- 4 -2704-44- -1001.2T 
5 410.09 55E.17 C.6212F-02 7.42 0.00605 
6  425.01 955.49 0.4064F-02 7.36 0.00608 -  
7 447.68 S45.57 C.5?28F-02 7.20 0.00623 
8 410.40 054.e9 C.17C4F 02 6-.-54 A1.00602  
9 396.91 961.77 0.2097F-02 7.4E 0.00602 
10 282.56----993.-38-----0.1-880E-01     8-.71- - 0.00611 

-**OLAOMP-S-T-FC*4 
1 DATA POINTS FRCM ORIGINAL REFFRECE CF•LETEC PRIOR TO CALCULATION 

FAC-F-RNIK DATA BASF OPIILATF 



_ . 

riliNt_ AuTATFit) ersizoo142) SYSTEM 064 

- _ - 
SUMMARY VLF rATA AND CALCULATED PRoPERTIES 

NO. P T X1 Y1 F101 F2CL PHIL PHI2 G1 G2 LNIGI/G2) B11 622 812 

1 760.00 77.2 0.9500 0.9510 733.67 67C.34 0.9549 0.5730 0.5866 1.C775 -0.0881 -1296.86 -990.30 -1028.12 
 2 -76.(1400- 77.-2 0.9120 0.9140- -734.60 671.16 0.9549- -0.9724 -0.9865' 1.0725 -0.0836 -1296.35 -990.02-1027.83 
3 760.00 77.3 0.8570 C.8600 736.00 672.35 C.5551 C.9716 0.9860 1.0716 -0.0832 -1295.58 -989.60 -1027.40 
4---760.00 77.3-0.- 8410 0.8450----736.47--672.81 0.95-51- 0.9714- 0.9-867- . 1.-0661 -0.0775-  -1295.32 -989.46-1027.25-- 
5 760.00 77:3 0.9340 0.3300 736.71 673.01 0.9551 C.9713 0.5864 1.C669 -0.0784 -1295.19 -989.39 -1027.18 
6 760.00 77.4 0.774C C.7800 734.-11 674.25 0.9554 0.9796 0.5677 1.0644 0.-0420---1294.-43 9811.-90---1026.-74-- 
7 760.00e 77.5 0.6970 0.7070 74C.71 676.52 C.5557 0.9697 C.9910 1.0499 -0.0577 -1293.02 -988.21 -1C25.94 
0 750.00  77.7 0.5870 0.6050 744.95 -680.25- 0.9564-0- .9686 1.0019--  1.0316 -0.029? -1290.72 -986.96 -1024.64-- 
9 760.00 77.8 0.5280 0.5470 748.98 683./8 0.9569 0.9681 1.0022 1.C293 -0.0267 -1288.56 -985.79 -1023.41 

-10-  760.00 78.1 0.4410 0.4650 759.6e 685.64 -0.9577- C.9676 1.0119 1.0171 -0.0052 -1285.00 -983.85 -1021.40 -- 
11 760.00 73.2 0.4220 0.4480 757.33 651.11 0.9578 0.9675 1.0167 1.0127 0.0040 -1284.11 -983.37 -1020.89 
12 760.00 70.4 0.3500 0.3870 -763.99 (06.16 0:-9585 0.9641 1.0253 1.-0064 0.01- 87- 1281w08.- 981.-12 1019.11-- 
13 760.00 78.7 0.10)0 0.3290 768.65 7C1.C3 0.9552 C.5669 1.0363 1.0015 0.0342 -1278.18 -980.14 -1017.52 
14  76-0,00-- 79.0 0.2300 0.256G-___775.94-- 707.42 C.9601-----0.9666 1.0429 1.0001 -0.0419 -1274.42 -978.09-  -1015.38-- 
15 760.00 75.3 0.1600 0.1840 783.78 714.29 0.9611 0.9665 1.0678 0.9957 C.07C0 -1270.42 -575.92 -1013.11 ---16---760.00-79.4-0.1360- 0.1570 786.73 416.06 0.9615 0.9665 1.0663 - 0.9964 0.0697 -1268.93 - -975.1C -1012.26 
17 760.00 79.8 0.0630 0.0710 795.89 724.50 C.9628 C.9664 1.0840 0.9981 0.0826 -1264.33 -972.60 -1009.64 
18 760.00 79.9 0.0270 0.0310 00C.30 728.63 0.-9634-0.-9665 1-.-1140 04-9963 0.1097 1262.11----9T1.38 1008.37 
19 760.00 80.0 0.0160 0.020C 801.88 730.14 C.5636 C.9665 1.1375 0.9586 0.1302 -1261.37 -570.98 -1007.95 

------- - PURE- COMPOkIENT -PROPEPTIES - -- ------ - 
CRITICAL PROPERTIES 

1 T = 5 . , . . ME-0 tr-,---- C. 37-3-0M-EGAN = 0.278- D-I-PfA. F -=.- U:76- E4*-- 0.50 
2 T = 562.00 P = 48.60 V = 260.10 OMEGA = 0.211 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

 VAPOR-PRESSURE ECUAT ION reFf-FtetENTs VAPOR PRESSURE AT NOP- 
1 A = 0.70951F Cl 5 = 0.12387E C4 C = 0.21700F 03 P = 769.5 AT T = 77.1 
2 A = 0.69056F /1 0 = 0.12110E 04 C - 0.22079F 03 -- P = 760.0 AT T = 80.1 

MOLAR VOLUME EQUATION CCEFFICIFKTS COMPONENT 10 ECK) CHECK 
1 A = 0.H-612E-03 0 ---,a-Teal"  00 C . 0.007751 03 -ID- MJMBER-=-I2  
2 A = 0.70863F 02 9 = 0.14907E-01 C = 0.15880E-03 ID NUMBER = 5 • 

. MIXTURE PROPERTIES 
ACTIVITY  RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A - 0.11-851E-00 9 - ‘301441E-0-0 C - 0.11701E 00 AREA ABOVE -THE X-AXIS IS 0.0234 •  
STANDARD DEVIATION = 0.70653E-02 AREA PELOW THE X-AXIS IS -0.0316 

 INFINITE OILUTION ACTIVITY COEFFICIENTS - - 1 CROSS-OVER POINT IS X = 0.42 - _______ 
GIINF = 1.1258 G2INF = 1.1007 NORMALIZEC AREA DIFFERENCE IS -0.1491 
TIINF = 80.10 T2INF = 16.72 HERINGTON J-FACTOR IS 1.45 

CONSISTENCY INDEX IS 13.46 



SUMMARY nF WILSON PAPAmETFRS CUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
-mnnFt. NO. PARAMFTE-P - VALUFS OBJECTIVE FUNCTION PRESSURE COMPOSITICN 

1 124.52' -13.16 0.0 8.56 0.00146 
474.74 294.14 0.32!:3r C3 2.63 0.00440  

3 270.54 -149.65 0.3002F-02 6.58 0.00153 
4- 268.- 98 -148.95 0.3616F-02 6.52 0.00155 -- - -- 
5 337.99 -209.76 0.1066F-02 2.99 0.00320 

--6-  299.1 ---f56.77 1-.7585F-04 8.-95 0.00115- 
7 318.77 -196.36 C.1417r-C2 3.31 0.00301 
a 50'f.66 304.82 0.37-2-3f C3 2-6-67 0.00444- 
9 500.22 -306.61 C.3720E-03 2.66 0.00443 

-14  -236.01 125:27- ---C.4-972F 01 6.74 0.00148 



ACFTATF(1) TOLUENII2/ SYSTE.4-069  

SUMMARY V1F DATA ANC CALCULATED PROPERTIES 

NO. P T X1 YI F10L F2CL PHI1 PHI2 01 02 LN(C1/02) 811 822 812 

1 760.00 77.6 C.9700 0.9870 743.30 262.54 C.9551 0.9566 0.99C0 1.1953 -0.1884 -1291.61 -1514.86 -1266.12 
760.00 77.8- 0.9540 0.980C- 748.27  264.45 0.9552 0.9566 0.9930 1.1905 -0.1815 -1288.94 -1512.44 -1264.18 

3 761.00 78.4 0.9220 0.9670 762.13 269.79 0.9555 C.9565 Co9957 1.1355 -0.1314 -•4281.59 -1505.78 -.•4258.85 
-4-764.10  --78.O--4.8910-0.9530 772.04 273.61-0.9998-0.9564 1.0027 1.1410 -0.1292 -1276.43 -1501611 -1255.1/- 

5 760.00 79.9 0.8350 0.9280 799.39 284.18 0.9564 0.9563 1.0069 1.1117 -0.0990 -1262.6C -1488.58 -1245.06 6 760.00 41.1 0.773C 0.8990 830.53 29.6027 0.45-74--40-c4i-64- 10-0149 1.14872---0.0684-1247.153---1474-042--•4234•09- 
7 75).00 82.1 0.7150 0.8670 859.43 107.52 C.9578 C.9562 1.0233 1.0985 -0.0709 -1234.14 -1462.78 -1224.33 
4-760.00  44.9-446560- 0.8374 494.22- -321.11 0.9986 0.9563 1.0357- 1.0682 -0.0309 -1218.73 -1448.78 -1213.06 
9 760.00 85.2 0.5980 C.8000 938./9 338.63 0.9595 0.9564 1.0353 1.0637 -0.0270 -1200.01 -1431.77 -1199.35 

-10- 764400- 44.2 -0.4524--0.7030----4058.57- 486.12 0.9618 0.9568 1.0701 1.0167-0.0512 -1154.60 -4390039-1165491- 
11 760.00 92.1 0.3650 0.6290 1149.98 422.71 0.9634 0.9572 1.0933 1.0016 0.0877 -1123.99 -1362.39 -1143.20 
12 7'.0.00 95.0 0.2830 0.944C 124411-0C '1-62081 C.9654- 0.-9546 1.4264-004944 O.1253 1093.94----1334-4-80--1120.76- 
13 750.00 95.5 C.2700 0.529C 1266.17 469.79 C.9654 C.9577 1.1290 0.9979 0.1234 -1C89.03 -133C.26 -1117.08 

--1-4-460.00-9944 0.1794 0.3914 1424.02 -534.48 0.9675----0.9586 1.1494 1.0024-- 0.1373 •--1.047.39 --.4291.81---4085.69 
15 750.00 101.9 0.1070 0.2650 1569.65 594.91 0.9699 0.9595 1.1589 100051 0.1424 -1C13.72 -1260.48 -1060.04 

--16---764000 1-)6.9----0,0480-0.1370-- 4117.81 654009 0.9719---0.9606 1.2229- 1.0033 - 0.1979 - -983.19 -1231.87--*1036.55 
17 750.00' 137.9 0.0320 0.0970 1759.05 674.52 0.9725 0.9609 1.2690 1.0061 0.2322 -975.27 -1224.42 -1030.42 
18 764.00 138.8 C.C210 C.CE4C 1801.89 692.68 0.9730 0.9612 1.2462----1s0045-0-0-22-156 967.28 -.-1216-tr-E4102-46 1- 

- - - - P URE COmPflNENT PPCPFPT/ES 
CRIT4CAL-PROPERTIFS- 

1 T = 523.30 P = 37.80 V = 286.CC OMEGA = 0.373 CMFGAH = 0.278 DIPOLE = 1.78 ETA = 0.50 
2 T.  • 994.-00---P-8-.00 V • 331.10 C44-CA • 0.24+ OMT-GAH • 0.-0- 0-4-0---ETA- 6.- 0.0 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT NOP 
1 A - C.70981E C1 =-0.12381E-04 C = 0.21700F 03 P = 769.5 AT T---0- 
2 A = 0.69533F 01 B = 0.13439F 04 C = 0.21938F 03 P = 759.4 AT T = 110.6 

 MOLAR -VOLUME-EOLAT CN CCE-FF IC I ENTS- COMPONENT ID ECHO CHECK- - 
1 A = 0.13612E 03 8 = -.37001E 00 C = 0.80775E-03 ID NUMBER = 12 
2 A • 0.988647 02 f3 - 4,557741 01 C 0.277031- 03 10  UMBER • 33  

MIXTURE PROPERTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS . - RESULTS OF-THERMODYNAMIC CONSISTENCY -TEST-- 

A = 0.21605F 00 B = -..34527!7 OC C = -.56246F-CI AREA ABOVE THE X-AXIS IS 0.0636 
5-FANO-ARC 4FV4AT4-CN • 0.16993F 01 -AREA-BF-LOW-THE-X-AXIS IS-04-0384 - 

INFINITE DILUTION ACTIVITY COEFFICIENTS CRCSS-CVER POINT IS X = 0.57 
DUNE - 1.2412 021#F = 1-42038 NORMALIZED AREA DIFFERENCE IS- -042406-- 
TIINF = 110.63 T2INF = 76.72 HERINGTOK J-FACTCR IS 14.53 

CONSISTENCY INDEX IS 9.53 



. _ 

SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
M0GEL 404-- PARAMETER VALUES --OBJECTIVF FUNCTION PRESSURE COMPOSITION 

1 309.15 -137.10 0.9095E-12 3.18 0.00398 
2 S4.48 32.80 0•5146F 03 . 5438 0-400421  
3 403.81 -20S.53 0.1363F-01 3.55 0.00425 

.- 4  383476 196.72 0.1145F-01 3.56 - 0.00423 - -.• -- 
5 28.09 132.08 0.1188F-02 3.61 0.00330 

 6- -1R5.54--------455.12----_-0.2972P-03 7459 0.00253 -. 
7 -57.41 241.14 0.7982F-03 4.24 . 0.CC300 
4 2444-89-- 80.84 6.4585F-C3--  -3.-15- 0.00381- 
9 238.14 -78.47 0.4587F-03 . 3.15 0.00380 

-10- 385.20 -155.55 0.7302F-01 3.75 - - 0.00427 - - - 



ETHYL ACCTATIII/ P XYLEM- H-24 SYSTEM 066 

SUMMARY VLF CATA am CALCULATFO PROPERTIES 
_... 

NO. P T X1 YI F1CL F2CL PHIL PHI? GI G2 LNIGI/G2/ 811 822 612 
---- 

1 760.00 77.9 0.9650 0.9920 750.98 106.85 0.9553 0.5389 C.9903 1.5196 -0.4282 -1287.54 -2228.08 -1521.22 
2 760.00 -79.-7 0.9490 0.9890 756.35- 107.88 0.9554 0.9389 0.9962 1.4202 -0.3546 -1284.37 -2223.32 -1518.30 ' 
3 760.00 79.2 0.9120 0.981C 781.81 112.23 0.5560 0.939? 0.9960 1.3670 -0.3167 -1271.42 -2203.90 -1506.40 

- 4 760.00- 90.-9- 0.8460 0.9670 824.64 119.77 0.9570- 0.9397 1.0044 1.2720 -0.2362 -1250.33 -2172.30 -1487.00 - 
5 760.00 83.1 0.7650 0.9480 882.06 130.02 0.9561 C.9404 1.0193 1.2108 -0.1722 -1224.03 -2132.98 -1462.76 
6 760.00 05.6 C.6670 0.-4250 952-.6-7---142.-85 0.-95-95 C--4411 -1.-.0576 -1.1227 0.C597- 1194.39 -2C88.76---1435.38-- 
7 760.00 96.5 0.6350 0.9160 979.29 147.56 C.96C0 0.9414 1.0719 1.1109 -0.0357 -1184.29 -2073.70 -1426.03 
8  7,0.0o-- 94.-1 0.5244 0.9780 loe6.60. 167.79 0.9610 0.9424-1./231 1.C891 0.0307 -1144.87 -2015.01 -1389.42 - 9 760.00 93.2 0.4410 0.8470 1185.71 186.74 C.96712 0.9433 1.1842 1.0442 0.1258 -1112.7 7 -1967.27 -1359.47 

 10 -764.00 -95.4- 0.3990-13.8250--1248.31----198.91---f}.9641---_ 0.9438 --1.2093- 1.0453 - 0.1457 -1094.14 -1539.56-1342.0/ - 
11 753.00 99.6 0.3100 0.7710 1417.12 232.49 C.9663 0.9451 1.2842 1.0209 0.2294 -1049.09 -1872.55 -1299.56 
12 7,0.00 105.0 0.2350 0.6454 1636-.15 274-.-59' 0-.9687-0.9467  1.-325.9_-.._-.-1.0289 4.2536---999.60---1798.75---1252.43-- 
13 700.00 111.1 0.1650 0.6120 1909.17 336.00 C.9712 C.9486 1.428S 0.9927 0.3642 -948.27 -1721.87 -1202.89 

-----14---7i0.00---116.0-0.1240- 0.5300-2148.44----989.10-0.9732-0.9510 1.4662 0.9913- 0.3914 -910.26 -1664.57 -1165.68 - 
15 760.00 119.1 0.1000 0.4750 2312.76 426.53 C.9745 0.9510 1.5157 0.9843 0.4317 -887.08 -1629.44 -1142.74 
16 760.04- 123.* 0.0700 0.3840- 2557.45-- 483.b5 0.9763 - 0.9524 - 1.5859- 0.9870 0.4742 -856.15 -1582.24 -1111.76 
17 760.00' 127.9 0.0440 0.2810 2824.11 547.73 0.9782 C.9538 1.6692 0.9925 0.5199 -826.41 -1536.47 -1081.55 
18 760.00 130.0 0.0334-0.-2-240-2459-.66---58-1:41 0.97-92 4.4545 -1-.-6703 1.4-00-2-8-0.5102-- -812.61------1515.0-9---1-067.39-- 
19 760.00 133.1 0.0190 0.1380 3161.92 631.53 0.98C5 0.9555 1.7057 1.0062 0.5278 -793.45 -1485.21 -1047.53 
20- 764.40 136.5 0.0060 0.0440- 3396.04 691.27- -0.9820- 0.9568- 1.751e 1.0032 0.5575 -773.12 -1453.25---1026.21- - 

'  
PURE CONFCNENT FPCPERTIFS 

. CRITICAL PROPCRTICS 
1 T = 523.3C P = 37.80 V = 286.00 CNEGA = 0.373 OMEGAH = 0.278 DIPOLE = 1.78 ETA = 0.50 - 2 T - -616.30 R = 34.60 -V - 369.40 OMEGA= -0.324 UMFGAH = 0.0 DIPOLE = 0.0 ET-A ---=- -0.0-  - - 

VAPOR PRESSURE ECLATION CCEFFICIENTS VAPOR PRESSURE AT N8P 
i --* - -0.7498IE-C1 W-=-0-,-.12387r. C4 --C --0-.2-4I006- -03 P = 769.5 AT-T = -77.1-- 
2 A = 0.69905E 01 4 = 0.14534F C4 C = 0.21531F 03 P = 760.0 AT T = 138.3 

POLAR VCLUMC CCUATICK CCEEEICIENTS COMPPNEN4-143-ECHO CHECK  
1 A = 0.13612F 03 1 = -.37001F 00 C = 0.80775F-03 10 NLMBER = 12 
2 A - 0.12940F 03 8 - -‘14187E 00_--G-=   0.41800E-09 ID NumeFP = -36 

MIXTURE PROPERTIES 
RCSULTS OF THEWM00-YNAKFC CONSFS-TE-NE-Y TEST 

A = 0.53603E OC B = -.95889E 00 C = 0.19250E-01 AREA ABOVE THE X-AXIS IS 0.1510 
STANDARD DEVIATION = 0.270998-01 AREA BELOW THE X-AXIS IS -0.0880 

INFINITE DILLTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.57 
 -G1INF-= 1.7092 02INE = 1.4972 -- NORMALIZED AREA DIFFERENCE IS 0.2637-- --- 

TIINF = 138.35 'IMF = 76.72 HERINGTON J-FACTCR TS 26.42 
CONE-1-&-TENCY INDEX IS C.05 



SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
MOOFt-NR. PAPAMFTER-VALUFS OBJECTIVE-FUNCTION PRESSURE- ' COMPOSITION 

1 692.69' -246.04 0.0 7.89 0.00683 
671.9v0 293.0 9w7811-93 144-53  -0.01272  

3 774.00 -300.69 0.96C61-01 9.23 0.00684 
4 759.42 -298.03 -0.6997F-01 9.59 0.00750 
5 509.43 -86.73 0.32691-02 5.71 0.00584 

 -6 -338.73------121.01 0.1177E-02- 14.59 - - 0.00459 - - 
7 436.48 -17.13 0.22121-02 6.93 0.00575 
8 49611-80 -65.67 0.-1264F-02 5.43  0.00640  . 9 496.80 -85.67 0.1264E-02 5.43 0.00640 

- - AO  -730.57 --290.08-------0.1015E •00 10.45- ---- -- 0.00856 ------ - 



_ . 

FTONL ACETATFLIT WER(21 5NS-T-EM 06-7A 

SUMMARY VLF DATA AND CALCLLATFD PROPERTIES 

• • NO. P T X1 Y1 FiOL F2CL PHI1 PHI? 01 G2 LNIG1/G21 811 822 812 

1 55.84 40.0 0.0001 0.0054 186.02 55.11 0.9961 C.9979 13.4516 1.0058 2.5934 -1927.30 -746.44 -1050.78 
-----2-----55.84 40.0-- 0.0001- 0.0055 186.02- 55.11- 0-.9961 0.9979 13.7007 1.0056 2.6118 -1927.30 -746.44 -1050.78 3 202.10 40.0 C.9648 0.9022 186.02 55.11 0.9801 C.9972 0.9947 10.1593 -2.3237 -1927.30 -746.44 -105C.78 

 4- 199.10- 404,0-0.9746 0.9246 186.02 55.1-1 0.98C4 0.9975 - 0.9945 - 10.6964-2.3755 -1927.30 -746.44 -1050.78 
5 197.10 40.0 0.9807 0.9411 186.02 55.11 0.98C6 0.9977 0.9981 10.5190 -2.3551 -1927.30 -746.44 -1050.78 
6 193.40 40.0 0.9879 0.0649 186.02 55.11 C.SECS 0.9980 0.-9-951 10.1-584 2.-3232 -19274130 .-746.44--..-1050.76- 

------  
PURE CDvPCNENT PRCPERTIES 

 - CRITICAL PROPERTIES 
1 T = 523.30 P = 37.80 V = 286.0C CMFGA = 0.373 OMFGAH = 0.278 DIPOLE = 1.78 ETA = 0.50 

• 2 T---=-441444 P-=-***** -V----.=-- 5-5-s20-- OMEGA =-0.344 °MEGAN =-0.010 DIPOLE = 1.85 ETA-=--0.0--- 
VAPOR PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT N8P 

I A = 0.70981F 01 8 = 0.12387E 04 C = 0.21700E 03 P = 769.5 AT T = 77.1- 
2 A = 0.796681 01 B = 0.16682E 04 C = 0.22800E 03 P = 760.0 AT T = 100.0 

MOLAR VOLUME EQUATION CCEFFICTENTS CGMPCNENT ID ECHO CHECK 
' I A = 0.13612E C3 8 = -.370011 00 C = 0.80775E-03 ID NUMBER = 12 

2 A - 0.22887E 0-2 8 =,----s-36416F. C-1--C---0.68556F-o4  ID NUMBER = 34- -  

- - .--- . MIXTURE PROPERTIES 
 ACTI-VITV RATIO FOLATIEN-CCEFFICIENTS - RESULTS-OF THERMODYNAMIC CONSISTENCY-TEST-------------- 

A = 0.26154F CI B = -.102161 02 C = 0.52535E 01 ARFA ABOVE THE X-AXIS IS 0.3722 
STA-N-P-AET DEVIATION = 0.28713E 01 ARE--A--BEtCh THE-X-AXIS -IS -144134  

INFINITE D!LLTICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = C.30 
 .GIINE - 13.-&729---- GaINF-=-10.4502  - ---- NORMALIZED AREA DIFFERENCE IS--  -0.4989 ------ 
TUNE = 40.00 T2INF = 40.00 CONSISTENCY INDEX IS 49.89 

-- ---- --- 

SUI4ARY fir  WILSON PARAMETERS DUA-L-TTY CF FIT (MEAN-ABSOLUTE-DEVIATION+--- 
MODEL NO. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPCSITIEN 

-I 86.64 1993.76 0.2274E-10 0.99 0.00724 - - - - 
2 6795.95 1834.30 0.6213F-04 48.50 0.24721 
3- 7821.40 -100.1.3 0.3965F 03- 8.17 - 0.04226 . _ _ _ . _ . . . . . .._ __ _- ___- 
4 7788.11 -99.75 0.3675E 01 8.17 0.04226 - 
5 774903 4.32 0.52221 01 8.06- --0.04465  
6 7739.05 -16.46 0.3568E-01 8.04 0.04423 
7--- 7755./7 -19.11  -c.lec7E-01 8.03 0.04413 -- ---- 8 532.49 2008.42 0.55.67E-04 C.35 0.00590 

 9 532.28--__200R.42  0.5967E-04- 0.35 
10 59.06 2116.17 0.72241-02 0.66 0.00293 

**DIAGNOSTIC** ' 
2-DA-T-A--PeENTS FRCM- ORIGINAL-REFERENCE-EFLETFO PRIOR TO- CALCULATION 

SEE INTRODUCTION FOR DETAILS CONCERNING DATA BASF UPDATE 



['Hitt. ACETATE{. WATFP1-2)  SYSTF*-06-7C  

• SUMMARY VIE RATA ANn CALCUIATFD PREPERTIFS 

NO. P T X1 YI F1OL F201 PHI1 PHI2 GI n2 LNICl/G2) 811 822 812 
•  

1 233.90 70.0 0.0000 0.0015 579.77 232.15 0.9896 0.9933 14.9539 0.9991 2.7C59 -1353.54 -617.43 -785.85 
---2-- 234.90- 70-.0- 0.1001 0.0056--- 579.77---232.15-- 0.9855--0.9932- 22,4247' 0.9993 - 3.1109 -1393.94 - -61.-7.43---785.85 3 235.70 70.0 0.0001 0.0084 579.77 232.15 0.9894 0.9932 22.4995 0.9999 3.1136 -1393.94 -617.43 -785.85 

4- 235.71 70.0--0.0002 0.0085 579.77-----232.15--0.9894 -0.9532 21.3444  0.9998 3.0610 -1393.94 -617.43 -785.85 
5 646.30 70.0 0.9676 0.9059 579.77 232.15 0.95E0 C.9928 0.9967 8.0229 -2.0856 -1393.94 -617.43 -785.85 
6 6't1.10 70.41 1.9723 0.9173 579.77 232.15 0.9563 C.9931 0.9966 8.1831 2-.1-055----1393,-44----61-7,43 715,85-- 
7 630.60 71.0 0.9788 0.9395 579.77 232.15 0.9589 0.9938 0.9981 7.6999 -2.0431 -1393.94 -617.43 -785.85 
8-623, 10  70.-0- 0. 9E355 --0. 'it 3 C----- 57-'3. 77 242.15- -0-.-95-94- -0.'9945 1..0045- 6.8078- --1.9136---1393.94 -617.43 --785.85 --- 

PURE COUPENENT PROPERTIES . 
co I ITCAI-PR-4PERT I-FS  

.1 1 = 523.30 P = 37.80 V = 286.00 FMEG1 = 0.373 0MEGAF = 0.278 DIPOLE = 1.78 ETA = G.50 
2- -T-_= 647.40 -P = ***** -V- =.._.__..55.20-- OMEGA = 0.344 OMEGAR = 0.010 DIPOLE = 1.85 ETA I= 0.0 

VAFER PRESSURE ECLATION CCEFFICIENTS VAPOR PRESSURE AT NBP 
1-  A = 0.70991F--01--9-= 0.12387E 04- -C = 0.21700F 03 P = 769.5 AT-T-= 77.1 -- 
2 A = 0.79668E 01 B = 0.16682E '04 C = 0.22800E 03 P = 760.0 AT T = 100.0 

MOLAR VOLUME FOLN44CN CCEFFICIENTS GG-MPCNENT-10-E-CV0 CHECK 
1 A = 0.13612P C3 B = -.37CC1F CC C = 0.80775F-03 IC NUMBER = 12 

-2. -A = -0.22887E 02 B = -.36416F-01 C = 0.68556F-04 ID NUMBER =34--  ---- --- 

MIXTURE PROPERTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OE THERMODYNAMIC CCNSISTENCY-TE5T-- 

A = 0.29712F 01 0 = -.20261F 02 C = 0.15530E 02 AREA ABOVE THE X-AXIS IS 0.2378 
 STAMDARD-nf-V1ATION -0;15955E CO- AREA BELOW THE X-AXIS IS -2.2201 

INFINITE CILUTICN ACTIVITY COEFFICIENTS CRCSS-CVER POINT IS X = 0.17 
GIINF = 19.5161- - G2INF--= 5,806-T NORMALIZED AREA DIFFERENCE IS-  -0.8065-- 
TUNE = 70.00 T2INF = 70.00 CONSISTENCY INDEX IS 80.65 • 

• i • • 
SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 

MODEL NO. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITICN 
1 455.21 1760.00 • 0.1136F-08 6.80 0.01088 
2 -1269.81 2795.86 0.8807E-05 3.54 0.01003 
3 383-.77 --20-45,es 0.42-01E-02 4,04- .0.00310  
4 343.41 2037.85 0.1821E 00 1.13 0.00355  -__   -5- 416.15 2067.47 0.3172E-C3 0.95 0.00278 
6 442.86 2082.13 0.2474E-03 1.36 0.00268 

 -7-  456.71 2074.11 0.2153F-03 1.18 0.00276 
8 409.55 2047.02 0.3912E-04 1.01 0.00297 
9 • 408.63 2047,20 0.-351-0F-0S 1.-04 04-002-91  10 ' 384.15 2045,67 0.4022E-01 1.04 0.00310 

**DIAGNOSTIC** 
1--0A-TA-REINTS fRcm ORIGINAL --REFERFNE-E-EfLETED PRIOR TO CAttULATION 
SEE INTRODUCTION FOR RETAILS CCNCERN1NG CATA BASF UPCATF 

---- 



CTHVL  ACETATO(1) WATCW(2) SYSTEM 067W 

SUMMARY VLF DATA AND CALCULATED PROPERTIES 

NO. P T XI Y1 FIOL F2OL PHIL PHI2 Gl. G2 LN(G1/G2) 811 822 812 

1 118.85 55.0 0.0001 0.0052 339.59 117.58 0.9934 C.9961 15.0570 1.0016 2.7102 -1631.39 -678.31 -SC4.90 
2- 11-4.25 Sii-4-4-.-100-2 0.-00-8-1----1-34.59 1-17.58---044934 -0,9960- -1-(1-.6109 1.0021- 2.8080 -1631-.39 -678.31 -904.9G- 
3 119.30 55.0 0.0002 0.0081 339.59 117.58 0.9934 0.9960 15.6946 1.0025 2.7508 -1631.39 -678.31 -904.90 

-4-372.00 55.-0 049695 0.9093 339.59- 117.58 0.9704- 049955 0.9952 9.3627 -2.2416 -1631.39 -678.31 -904.90 -- 
5 371.70 55.0 0.9699 0.9085 339.59 117.58 0.97C4 C.9954 0.9931 9.5630 -2.2648 -1631.39 -678.31 -904.90 
6 364.70 95.0 3.978-0 0.9312 3394.59 II-7.55 Ws-4710 0.9960 0.9485 86749--.-1620----1631-.39----&78.31---.404.9O7  
7 358.00 55.1 0.9894 0.9676 339.59 117.58 0.9715 0.9966 0•9998 9.2724 -2.2273 -1631.39 -678.31 --904.90 

- - 

--  -P-URE C-OkPONENT RROPEPTIFS- - - - • -- 
CRITICAL PROPERTIES 

1 T - 523.31 P - 37.80 V - 286-11,-0C PMFCA - 0,473-0MECAM--  -0.-248-- 0-1P0Lf - 1,-78 ETA =-0-.-5-0  
2 T = 647.40 P = ***** V = 55.20 OMEGA = 0.344 °MEGAN = 0.010 DIPOLE = 1.85 ETA = 0.0 

VAPOR PRESSURE +QUATION-GOEfEIGIENTS VAPOR PRESSURE AT NBP 
1 A = 0.70981E 01 B = 0.12387E 04 C = 0.21700E 03 P = 769.5 AT T = 77.1 
2-- A--= G.--796682--01-8 = -4.466-82E-04  G-= 0.2-2800F 03- 

. 
P = 760.0 AT T = 100.0 - 

MOLAR VOLUME EQUATICN COEFFICIENTS COMPONENT ID ECHC CHECK 
1 A - 0.13612F 03 8 = .37001E 00 C - 0.80775F 03 -ID-NUMBER-=-12-- 
2 A = 0.22887E C2 8 = -.36416E-01 C = 0.6R556E-04 IC NUMBER = 34 

(41-X-T-U-RE -PROP fR T I ES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST 

A - 0.2541-F--0-j----B--- .11880E 02 C ----0-.-69470F 01-- AREA ABOVE THE X-AXIS IS- 0.3565 
STANDARD DEVIATION = 0.50216E-01 AREA BELOW THE X-AXIS IS -1.2263 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-CVER POINT IS X = 0.28 
GIINE = 15.7171 G2INF = 8.8343 NORNALIZFC AREA DIFFERENCE IS -0.5495 
IIINE = 55.00 T2INE = 55.00 CONSISTENCY INDEX IS 54.95 

_-. ---- 
SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 

MODEL NO, PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION _ ___. ....._ 
I 202.46 1972.34 0.5887E-08 1.83 0.00705 

-a----_9186.32---1864.62 0.5452E-05 110.87 - 0.29662 _ _ _... ---... _.... 
3 172.94 2112.55 0.3316E 01 0.73 0.00313 • 
4 171.75 2109.89 0.2925F 01 0.68  0.00315- 
5 266.84 2110.28 C.3275E-03 0.91 0.00335 

 6  202.34 2149.80_._.___.-_-0.1898F-03 - 1.50 . 
7 239.52 2131.22 0.2863F-03 1.23 0.00311 
8- 359.67 2056.55 0.3205E-04 0.56 0.00411 - 
9 . 362.66 2055.64 0.3206E-04 0.56 0.00413 
10 143.32- 2-112-.40 0.4643C-£32-  0.-73--  0.00313-- -  

--#40ei AGNOST IC**- 
I DATA POINTS FROM ORIGINAL REFERENCE OFLETER PRIOR TO CALCULATION 
SEC INTRODUCTION FOR OFT.AILS CONCERNING CATA BASE UPCATE 



---E-THNL ACITATFIll 1,47E1(12) SYSTEM 067D 

SUMMARY VLF DATA AND CALCULATE!! PRCPERTIFS  

NO. P T X1 Y1 FInt. F201 PHI1 PHI2 01 G2 IN(01/02) Fut 822 812 

1 760.00 74.8 C.9710 0.9140 679.40 284.42 0.9536 0.9921 1.0004 7.8560 -2.0609 -1328.05 -599.29 -752.34 
-2- -7604-0f)---7-5-r--.0--0-.--9740--0.-9270- 6-83.82 2-86460- -0.9537- -0-4-992-4 -1a0050- -7.3791 -1.9936 -1325.40- -598.55- -750-.99 

3 760.00 75.6 0.9830 0.947C 657.21 294.C3 C.9540 0.9931 0.9981 7.9974 -2.0810 -1317.50 -596.32 -746.95 
--Ar---76-0.04 -7-5r7---0.9860 0.9540- 699.46-----295.25 0.9540- 0.9933 -0.9993 8.3955 -2.1284 --1316.18 - -595.95-- -746-.28-- 

5 750.00 75.9 0.9840 0.'9530 7C3.98 257.70 0.9541 0.9933 0.9940 7.4438 -2.0135 -1313.57 -595.22 -744.94 

-PUP+ COMPFNENT PPOPERTIES 
CRITICAL PROPERTIES  

4 T = 521.30 P = 14,80 V- = -286.0C !?MEGA --= 0.373 °MEGAN = 0.278 DIPOLE = 1,78 FTA = 0.54- 
2 T = 647.40 P = ***** V = 55.2C OMEGA = 0.344 OMEGAH = 0.010 DIPCLE = 1.85 ETA = 0.0 

VAPOR PRESSURE EQUATION CCEFFICIENTS VAPOR-PRE-S--SURE .A-T--441-11-- 
1 A = 0.70981F 01 B = 0.12387E 04 C = 0.217CCF 03 • P = 769.5 AT T = 77.1 
2-- A-=-0.79669F CI 9 = 0.16682E-04 C = 0.22800F -03 P = 760.0 AT T-= 100.-0-- 

POLAR VOLUME EQUATION COEFFICIENTS COMPONENT IC ECHO CHECK 
--T -A.= 4.13612F 03 -9- = -.3740IF 00 C = 0,80775F-03 ID NUMBER = 12 --- 

2 A = 0.22887F C2 9 = -.36416E-01 C = 0.68556F-04 ID NUMBER = 34 

-MI-A-TOPE P-PR PERT-IFS ' 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = -.90269E-00 8 = -.52305E OG -C- - -.667-45F 00 SQUARE RC0T-OF NEGATIVE ARGUEMENT REQUIRED-- 
STAN0ARD CEVIATICN . 0.69779E-01 TO OBTAIN X-INTERCEPT 

.INFINITE DILUTION  ACTIVITY COEFFICIENTS VAL-UE-CF---RF-QUAREG ARGUEMENT-1S -.2-1-364E-04--- 
CLINE = 0.4055 G2INF . 8.1108 THERMODYNAMIC CONSISTENCY TEST IS ABCRTED 
TIINF = 100.CC T2INF = 76.72 . 

SUMMARY OF IAILSON PAPANETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION! 
MODEL NO. PARAMETFR-VAIAIE-9---04-JECTIVE FUNC TI-ON PRE-S-SURF- COMPOSITION 

1 -2722.58 9098.94 0.1306E-07. 43.54 0.06077 
2 1956.46 1572.05 0.6378F-04 - - 3.53 0.00326  • 
3 4324.54 2009.22 0.5546F CO 2.42 0.00222 
4 4549.21 2005.41 0.9337E-02 2.47 0.00225 . 
5 6748.73 20C4.21 C.11C9F-C1 2.49 0.00227 .  -4 6705.68 2041-.21 0,5-8-37-E--04-  -2.36--.._.._O.00218__.._-..-..----- 
7 

 
6722.51 2CCE.57 0.1086F-03 2.41 0.00221 

8 6732.51 1993.43 0.1058E-C3 2.70 0.00240 • 
9 6734.35 1993.60 0.1058E-03 2.7C 0.00240 

_ _____ 10 6682.84 1960.30 0.1017F 01 - 3.69 0.00350 



R*1.-1-21- S*-S-TEM-C6R  

SUMMARY VIE DATA AND CALCILATFO PEOPERTIES 

Nn. P T X1 Y1 F1OL F2nL PHI1 PHI2 G1 G2 LNIG1/G2t 811 822 812 . _. --...... 77. .„.... . , ...7,777.  1 723.00 112.7 C.9790 0.974C 662.95 296.32 Co9608 0.9557 1.0383 2.8795 -1.0200 -1370.56 -898.19 -1417.86  2 323.00- 132.-5-0.-4600 0.9550- 659.44- '294.-24 -0..96C7-  0.9563 - 1.0437 2.6367 -0.9268 --- 1372.30--- 899.41---- 1479.75--- 
3 723.00 132.3 C.9420 0.9420 655.93 292.17 0.96C6 C.9568 1.0546 2.3614 -0.8061 -1374.C4 -90C.64 -1481.65 
4 7? 3.00--132.-4--0-4-9300- 0.-93-10---658.5£ 293.- 7-2 C.-96-Q6------C-e95--7-2------1.-0516 2_-.3165 • -0.7898 1372.73- -899.72 -•.-1480.2 2---- 
5 723.00 132.5 0.9230 0.9260 659.44 294.24 0.9607 0.9574 1.0525 2.2550 -0.7620 -1372.3C -899.41 -1479.75 
6 723.00 1.1?.(.. 0.8470 0.8640 661.20 295.27 0.96C4 0.9595 1.0707 2A14370 0-.6431--..44.71.43 898-.80----1478.81-- 
7 723.00 13?.7 0.7750 0.8350 662.95 296.32 0.9603 0.9606 1.1239 1.7144 -0.4223 -1370.56 -898.19 -1477.86 

--- -8 -723.04 133.9 0.6540 -0.7620 677.17- 304..75- -0.9600 0.9632- •1.1895 1.5677 - • - -0.2761 -1363.67-- -893.32-- -4470.35 --- 
9 723.00 134.0 C.6000 0.7320 686.16 310.13 0.9599 0.9642 1.2290 1.5022 -0.2007 -1359.39 -89C.31 -1465.69 

---10- -723.00-- 134.5- 04-5580- 0.7040 -695.26-----315.58- 0.9598- -C,9650 -- 1.2631 -- 1.4518 -0.1392 - -1355..13 -887.33- -1461.05 -- 
11 723.00 136.4 0.4670 C.6570 710.61 337.06 0.9598 0.9670 1.3309 1.3313 -0.0003 -1339.14 -876.19 -1443.65 
12 723.10 134.5 0.3410 0.6420 7711.25  362.24 C.56C4---0-.96-80 1.-.51-40 11.-1144 0.3043-.4321.83- -864.-24--1.424.83--- 
13 723.00 144.9 0.1810 0.4680 905.75 449.05 0.9597 C.9711 1.9730 1.0151 0.6646 -1271.26 -63C.07 -1369.90 
14 724.00 149-.--R--0.092-0---0.2970-1-019.91 526.84---0.9578-0.9764 2.1833-- 1.0348---0.7466--- 1234.62-806.00--.-1330.1.8--- 
15 723.00 152.5 0.0500 0.1770 1087.20 574.35 0.9558 0.9779 2.2413 1.0637 0.7453 -1215.15 -793.44 -1309.09 
16---723.40--4-94.5 0.0450-- 0.1484--1139.10 -611.82 0.9555 -F.-9784-------2.3819 1.0302 0.8381- -1201.04 -784.45 -4293.82-- 

PURE COMPONENT PROPERTIES 
-CRIT--+EAt-PROP.ERTIES -- --- 

1 I = 617.20 P = 37.00 V ----- 366.00 nmcGA = 0.301 OPFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0  ,____. 2 T-=-656.00- P- =-38.40- V--.=---375.20- -CM-E0A- =-0.292 OREGAH-=- 07.270 DIPOLE = - 2-.00 ETA-0 -0.0  
VAPOR PRESSURE EQUATION COEFFICIENTS 'VAPOR PRESSURE AT N8P 

1 A 0 0.695720 01 0 0 0.14243E 04 C = 0.2-1321E 03 P • 760.0-AT-T 0 136.2 
2 A = 0.87299E 01 B = 0.25378F 04 C = 0.273151 03 P =.785.6 AT I = 161.8 

METEA-4-VOLUME-F-QUATION-C-0-F-FFICIENS--  •COMPONENT ID ECHO CHECK - 
1 A = 0.11139E 03 8 = -.50868E-01 C = 0.29917E-03 ID (UMBER = 45 
2 -&-= C.-64207E ea- -87=-0.58328E-Of C-=-0.?9602F-04 - IC NUMBER - =-15 - 

MIXTURE PROPERTIES 
AC3-fV1T-Y-RATIO E-QtATION COEFFICIENTS RESULTS OF- THERMODYNAMIC CONSISTENCY TEST -------- ---- 

A = 0.88570F 00 R = -.15900F 01 C = -.26622F OC AREA ABOVE THE X-AXIS IS 0.2330 
STANDARD DEVIATION = 0.60686E701 AREA BELOM THE X-AXIS IS -0.2315 --- 

INFINITE DILUTION ACTIVITY COEFFICIENTS CRCSS-CVFR POINT-IS X = 0.51 
CIINF = .2-4-2c7 G24NF----=- -2-7.-6,416 NORMALIZED-AREA-DIFFEPENCE- 15- 0.0033 
TIINF = 159.13 T2INF = 134.34 HERINGTON J-FACTOR IS S.92 

CONSISTENCY INCEX IS -9.60 

._ •_.. ._ . .._. •.•._,.. ... • . 



SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
---------N{ir3Et--h£. PARAMETER VALUES --OBJECTIVE. FUNCTION PRESSURE COMPOSITION 

1 33.78 828.28 0.4547F-11 32.01 0.00692 
2 209.93 15-21-4-34------04-4444E-02 - 12,97  0.02056  
3 34.20 886.05 0.1647E 00 25.78 0.00771 

-A- 56.50 867.07-- 0.6097E-01 - ' 25.38 0.00787 - 
5 -58.17 1138.38 0.14371-01 14.05 0.01281 

 -6--70.36- 817.37 0.2772E-02 29.31 -- - - 0.00686 - - - 
7 -87.37 1145.22 0.1763F-01 15.07 0.01203 
8 148,78- 1336-.46 0-4-4-54 4.1 02- 10,52 0.01646- 
9 -149.20 1336.42 0.5586F-02 10.52 0.01648 

ID .------ 28.18 894.18 0.1528E-01 25.58 0.00776 



ETHYL ETHER(1-) ETOANOL-E-24 SYSTEM--069A 

SUMMARY VLE DATA AND CALCULATED FRCPERTIFS 

NO. P T X1 Y1 FiOL F2OL PHI1 PHI2 G1 G2 1N1C1/G21 Olt 822 812 

1 238.00 40.0 C.0510 0.4618 776.16 132.30 0.9886 0.9783 2.7061 0.9963 1.0319, -978.66 -181C.36 -1325.68 
/76.16----132.30--0.9838- 0.9703 2.6340 -0.9941 0.9744 - -978.66 -181-0.36 -1325.68-- 

3 418.50 40.0 0.1510 0.7150 776.16 132.30 0.9798 0.9637 2.4525 C.5964 0.9007 -978.66 -1810.36 -1325.68 
4  -4134-20 -40.--0 C.2000 1.765C 776.16-- 132.30 0.9765 0.9582 2.2712 1.0052 0.8151 -978.66 -1810.36 -1325.68 
5 529.50 40.0 0.2500 0.7992 776.16 132.30 0.9736 0.9534 2.1171 1.0199 0.7303 -978.66 -1810.36 -1325.68 
6 577.00 4C.0 C.3000 0.8234 776-.16 132.30 0.9712 0.9494-16-975C 1.-0428----0.6389-- -078.66-1810.36r- -1-325.68-- 
7 617.60 40.0 C.3510 0.8420 776.16 132.30 0.9692 0.9460 1.8489 1.0714 0.5456 -S78.66 -1E1C.36 -1325.68 

--8---653.70-  40.4 0.4000-- 0.8571 776.16 132.30 0.9673-  0.9430 1.7394 1.1074  0.4515 -- -978.66 -1810.36 -1325.68 --- 
9 637.60 40.0 0.4500 0.8706 776.16 132.30 0.9656 0.9401 1.6087 1.1471 0.3627 -978.66 -1810.36 -1325.68 

--10----- 717.60-- 40.0 C.5000- 0.8820-- 776.16- 132.30 0.9641 0.9376 1.5661 1.1976 0.2683 - -938.66 -1810.36 -1325.68 --- 
11 742.00 40.0 0.5500 0.8912 776.16 132.30 0.9629 0.0356 1.4854 1.2658 0.1600 -978.66 -1810.36 -1325.68 
12 764.30 40.-C C.60-10--4.-8-040 746-416---1321-361--0.9647---0.9316 1.4143- 1-.3461 0A479-- -978.66 -1810436-1325468- - 
13 795.20 40.0 C.6510 0.9083 776.16 132.30 0.9607 0.9321 1.3522 1.4458 -0.0669 -978.66 -1810.36 -1325.68 
14  8-35.90--r40.0 1.7000 0.9167 776.16- -132.3C 0.9506- 0.9304 - 1.2901 1.5697 -0.1892 - -978.66 -1810.36 -1325.68 -- 
15 826.50 40.0 0.7500 0.9257 776.16 132.30 0.9586 0.9287 1.2542 1.7199 -0.3158 -978.66 -1810.36 -1325.68 

---A-6 846.60 41.0 1.8000 0.9357 776.16- 132.30 0.9576 0.9271 1.2162- 1.9027 -0.4475 -978.66 -1810.36 -1325.68 -- 
17 866.00 40.0 0.8500 0.9466 776.16 132.3C 0.9566 0.9255 '1.1829 2.1510 -0.5979 -978.66 -1810.36 -1325.68 
10 039.00 '-0.0 C.1000 0.9598 776.16 132.30 0.95:6 0.-92-41 1.1564 2344-02 04-76-23 9-1-8•66 -1-01-C-436 1325-468-- 
19 903.30 40.0 0.9500 0.9762 776.16 132.30 0.9547 0.9227 1.1361 2.9905 -0.9679 -S78.66 -1810.36 -1325.68 

 -RURE-E-1-4.1-PONENT 13-PCP-FRI-IFS 
CRITICAL PROPERTIES 

1 T = 46,7.00 P - 36.20 V - 204.0C OMCGA = 0.283 OtTGAH - 0.252- 04-4301--F-a t-4-16- ETA • 0428  
2 T = 516.00 P = 63.00 V = 161.30 CMEGA = 0.637 OPEGAH = 0.152 DIPOLE = 1.69 ETA = 1.10 

--V-APf3-P--PRESSURE EQUATION COEFFICIENTS- VAPOR PRESSURE AT- NOP-- 
1 A = 0.77567F 01 B = 0.15177E 04 C = 0.27315F 03 P = 668.2 AT T = 34.6 

A-- -0.80449E 01 B 0.1554-3E--04----0 - 0.22265F 03 = 762.1 AT T -= 78.4 -- 
MOLAR VCLUmE ECUATION CCEFFICIFKIS COMPONENT ID ECHO CHECK 

A a 0.19173r. CT! B = .70144C CC C = 0.164C51 02 10 NUMBER • 14 
2 A = 0.53701F 02 B = -.31109E-01 C = 0.16000E-03 10 NUMBER = 11 • 

 -MIXTURE PROPERTIES 
ACTIVITY PATIO FOUATICN COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.1078-1F 01 f3 = .103591 01 C = '.--10667E 01 ARCA ABOVE THE-*-Alus-is C-4-1-749  
STANnAR1 DEVIATION = 0.19973E-01 AREA BELOW THE X-AXIS IS -0.1954 

 INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0..62 - - -------- 
GIINE = 2.9390 G2INF = 2.9288 NORMALIZED AREA DIFFERENCE IS 0.3147 
TI1NF = 40.00 T2iNF 40.00 CONSISTENCY INOEX IS 31.47 



oumwAnv o=  w,LScw p^nxverpos ou^L/ry OF plv (MEAN xa5oLurs DEVIATION) --- --M0nFL-w84--p^oAmFT*p vxLop5 OBJECTIVE powCTlEm pop5SopE COMPOSITION 
l 17.0+ 74y.98 0~2274s-/0 e5.74 0.02367 ' 
2 ++&.12 v371.15 0=2485p-02  'o.ol386-- --- 
i -11.64 8e6.75 c.oszsp CO 67.78 0.01961 '--------+ --1ss.s5 1066 .32 - 0.3328E on 65.18 0.01967 - 
5 -sos.»u 1132.01 0.2179F-01 16~*1 n.cnsrn -- --*- -25+°33- -'~7~~.so----0.667op-02 -- - 16.92 0~01085 
7 -ysu.xo ?397.07 n.Zo*iE-ni 17.18 u.00954 
o 313"of- ~1oa^+a 0°*467*-fll -- --16.+1'-- ---n.ou9v*--- - 
n -»za.on uHs,es 0.1+68p-01 /6-.41 0.00974 



ETHYL ETHEP(1) ETIA40t42/  6*3-TE4-06-5+3  

, - 
SUMPARY VLE DATA AND CALCULATED PROPERTIES 

NO. P T XI Y1 FICL 8201 PHII PH12 GI G2 LN(G1/G2) 811 822 B12 

1 364.00 50.0 0.1510 0.4203 1082.74 216.87 C.9647 0.9713 2.7772 0.9938 1.0277 -892.91 -1612.44 -1184.93 
2 446.10 50.0 0.1000 0.5861 1082.74 -216.87 0.9790- 0.9623 -2..5702' C. 9900 0.9540 -892.91 -1612.44 •---.11.84.93 

544.60 51.0 0.1500 0.6723 1082.74 216.87 0.9745 0.9551 2.3508 C.9908 0.8640 -892.91 -1612.44 -1184.93 
50441- (.1.?nno 0.7285 1082.74- 216.87- C.97C5 0.9486 2.1924 0.9985 0.7865 -892.91 -1612.44 -1184.93 

5 748.80 50.0 1.2500 0.7666 1082.74 216.87 C.9611 C.9432 2.0425 1.0112 0.7030 -892.91 -1612.44 -1184.93 
6 813.04---5i0.6---0-.-4000 0-.7946-4082.74 216.84 0.9642- 0.9386- 1.9091 1.0299 0.6171 -892.91 -1612.44 - 1.184.93- 
7 868.80 50.0 0.3500 0.8161 1082.74 216.87 0.9617 C.9346 1.7908 1.0565 0.5277 -892.91 -1612.44 -1184.93 
8  -919.60- -50.0---0.4000 0.8341 1C82.74 216.87- 0.9594 0.9309 1.6906 1.0885 0.4401 -892.91 -1612.44 -1184.93 
9 967.50 50.0 0.4500 0.8496 1032.74 216.87 0.9573 0.9275 1.6064 1.1283 0.3533 -892.91 -1612.44 -1184.93 

-44- 1016.80- 90.6 0.5000 0.8621 1082.74 216.87 0.9555 0.9247 1.5235 1.1805 0.2551 -892.91 -1612.44 -1184.93 
11 1041.00 50.1 0.5500 0.8732 1082.74 216.87 C.9540 0.9223 1.4479 1.2436 0.1520 -892.91 -1612.44 - 1184.93 12 1-040.70 50.0 0.6040-0.8835- 1082.74 216.-87 C.9526-0.9203-- 1.3790-- 1.4190 -0.0445 - -892.91 -1612.44-1184.93-- 13 1110.80 51.0 0.6500 0.8939 1082.74 216.87 0.9513 0.9182 1.3220 1.4C82 -0.0631 -892.91 -1612.44 -1184.93 ---14-14.28.30- 50.0 0.7000 0.9040- 1C82.74-- 216.87 0.9500 0.9163 1.2706 1.5203 -0.1794 -892.91 -1612.44 -1184.93 
15 1157.40 50.0 0.7500 0.9148 1082.74 216.87 0.9487 0.9143 1.2292 1.6572 -0.2988 -892.91 -1612.44 -1184.93 
 16 - 1133.60-----50.0----0.8000 0.9268 1082.74 - 216.87 0.9476- 0.9125 1.1922 1.8164 -0.4210 - -892.91 -1612.44 -1184.93- 
17 1209.00 50.0 0.8500 0.9396 1082.74 216.87 0.9464 0.9109 1.1604 2.C373 -0.5628 -892.91 -1612.44 -1184.93 
18 1233.30 50.0 011-409-0---4.-9543--108-2-..-74 216.87 0.-9453.-0.4003 1.-1340--2.3545----0-.7306 --892.9t---1612-044---1164.41- 
19 1255.20 50.0 0.9500 0.9727 1082.74 216.87 C.9443 0.9080 1.1132 2.8588 -0.9431 -892.91 -1612.44 -1184.93 

PURE-COMPENEN-T-PROP-F-RTI-ES 
CRITICAL PROPERTIES 

1 T 464-.00 -43-0-06.20 V • 204.00 OMEGA • 0.243- 0h4E-4,A11-0-0-4-252 DIPCLE 1.16 
T = 516.00 P = 63.00 V = 161.30 OMEGA = 0.637 OMEGAH = 0.152 DIPOLE = 1.69 ETA = 1.10 

vApep PRESSURE EQUATION COEFFICIENTS VAFCR PRESSURE AT NOP - 
1 A = 0.77567E 01 4 = 0.15177E 04 C = 0.27315F 03 P = 668.2 AT T = 34.6 

A -= 0.80449E-01 13 = 0.-15543E-04---C-0-- 0.22265F 03- - - - P = 762.1 AT 7 -.1 78.4-  --- 
MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 

1 A • 0.191-73E 03 .8 = .781441 00 C • 0.1-64061 02  40 NUMBER-0-4-4 
• 2 A = 0.537018 02 4 = -.31109E-01 C = 0.16000E-03 ID NUMBER. = 11 

-M1Y-TURE PROPERTIES 
ACTIVITY RATIO FCUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CCNSISTENCY TEST 

A 0.105761 01 4 • .111171 01 C • .9720IE 00 AREA ABOVE-4-HE X AKI-S-48 0-4-3648  
STANDARD DEVIATION = 0.25CS3F-01 AREA BELOW THE X-AXIS IS -0.1873 

- INFINITE 0ILUTICN ACTIVITY COEFFICIENTS - - - - CROSS-OVER POINT IS X = 0.62 - - ------ 
GIINF = 2.8795 G2INF = 2.7925 NCRPALIZED AREA DIFFERENCE IS 0.3215 
TIINE = 50.00 = 50.00 CONSISTENCY INDEX IS 32.15 



SUMMARY OF WILSCN PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATICNI 
MODEL N%3.-- PARAMETER VALUES- -OBJECTIVE FUNCTICN PRESSURE COMPOSITION 

1 15.27' 748.21 0.59128-10 104.53 0.02586 
2 487.67 2628.78 0.2390f-42-- 21rw-34-  4.-01634  
1 -15.86 871.29 0.1218E 00 82.38 0.02212 
.4 -188.47 1069.-76 -0.3492F CO 80.62- 0.02219 
5 -314.05 184e.ec 0.2115E-01 20.80 0.01250 
-6-- -280.86 11464E1- -0.8526F-02 22.43 . 0.01234 
7 -342.97 2029.82 0.26271-01 22.15 0.01189 
8 3284-43 1-9-c4.86 0.42-20E 01 -20-470 0.01252 
9 -324.11 1882.29 0.1219E-01 20.74 0.01255 
}0-------38.57-_-872.93- Q.7623E-01 66.77' 0.02285 -- . 



HCPTANFil) ANILINFI2) SYifF0+-0-7C  

SUMMARY VIE DATA AND CALCULATED PRIWRTIFS 

NO. P T XI Y1 FIOL F2CL P1411 PHI2 G1 02 LNIG1/021 811 822 012 

1 742.00 117.0 0.0880 C.8700 1171.9C SC.22 0.9585 0.9575 5.9694 1.1191 1.6741 -1348.04 -911.34 -1448.19 
 2-34-2i-00- 11-2:-.2 -0-.1540- 0.8970----1039.94-74.56 07.9568 -0-.9545 3.9598- 4.1483 -- 1.2379 -1391.00 ----W7.99---1495.58- 
3 742.00 106.5 C.2670 0.9230 855.6C 59.52 0.9546 0.9509 2.7198 1.2413 0.7844 -1444.80 -995.61 -1555.4C 
4-742.00- 05.4- -0.3670 0.9250 -869.6E- 56.89 0.9541---C.9502 2.0411 1.4639 0.3324 -1455.56 -1005.36 -1567.42- 
5 742.00 104.7 0.4130 0.9250 851.49 55.27 0.9538 0.9499 1.8476 1.6244 0.1287 -1462.47 -1011.67 -1575.15 
6 742.00 103.8 0.633C C. . ..... . . , 42 1.2-440---2-.4436---0.6752---4471.43---1-019.& 1-5E5414- 
7 742.00 101.1 0.8450 0.9510 773.65 47.52 0.9523 0.9470 1.0225 4.6602 -1.5168 -1498.83 -1045.37 -1615.98 

-8---742-.-00- 100.2 0.8990 0.9645 754454- -45.73-- -C.9519- 0.9459 0.9990 5.3779 -1.6833 -1508.15 -1054.14 -1626.48 - 

- - 
PURE COmPCNENT PROPERTIES 
' C),ITICAL PROP+RT1ES  - 

• 1 T = 540.2C P . 27.00 V = 431.9C CNEGA = 0.349 OMFGAH = 0.0 DIPOLE = 0.0 FTA = 0.0 
2- I.- - 699.20 P = 52.40 V - 296.80 ---OMEGA = 0.383 OMFGAH = 0.211 DIPOLE = 1.53 ETA = 0.0 

VAPOR PRESSURE FCLATICN CCFFFICIEFTS VAPOR PRESSURE AT NBP 
 I- A = 0.69024E 01- 8 =--0.-12661E 04--C-=   0.21690F 03 P = 759.4 AT T = 98.4 - 
2 A = 0.72418F 01 B = 0.16753E 04 C = 0.20000E 03 P = 764.8 AT T = 184.4 

MaAR VOLU4E FOUkTTON COEFFICIENTS COMPONENT 10 ECHO-CHECK  
1 A = 0.12880F 03 8 = -.60277E-01 C = 0.41160E-03 ID NUMBER = 16 
2 A- 0.79371 C2. 8-- C.-54084E-02 -C =- 0.11775E.-03 - IC NUMBER = 4- - 

MIXTLPE PROPERTIES 
ACTIVITY RATIO fOti-ATION ceurfcirNTs   - - -RFSUL-TS CF THERMODYNAMIC CONSISTENCY-TEST- - 

A = 0.2047CE CI 8 = -.49840E 01 C = 0.93423E 00 AREA ABOVE THE X-AXIS IS 0.4449 
STANDARD DEVIATION = 0.48548F-01 AREA BELOW THE X-AXIS IS -0.5785 - -- 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.45 
GIMME - 7.7445 G2INF - - 7.4095 NORMALIZED AREA DIFFERENCE IS -0.1305 --- 
TIINF = 183.24 T2INF = 97.61 HERINGTON J-FACTCR IS 34.64 

CONSISTENCY INDEX IS 21459 

SUMMARY OF WILSCN PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION), 
WIDEL-119-. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION - --- 

1 835.67 1258.95 0.4093E-10 28.65 0.00594 
2 2030.-77 1124.73 -C.-254-8F-02    -18.-63- 0.00-748  

• 
-- 

3 915.48 1496.25 0.4161E 00 32.46 0.00751 
-4-  1118.16 1350.52 0.5371F-01 ?6.38 0.00706 - -------- -- 
5 1099.67 1229.71 0.3992E-02 14.46 0.00583 
6  1052.59- 1158.12 0.5649F-03 21.50 0.00517 ----- --- -- 
7 1093.93 1219.40 C.4676F-C2 15.20 0.00575 
0 11D1-407 1234.23 0.4-3124. 0? 14439 -0.00584- ____  
9 1102.08 1229.17 C.3335E-C2 14.38 0.00584 
10 916.44 1497.87 0.1146E-01 . 32.64 



HEPTANCIII 1 BUTANOLI21 SYSTEM 071  

SUMMARY VLE OATA ANC CALCULATEC PROPERTIES 

NO. P T X1 Y1 F1OL F2CL PHIL PI-I2 Cl 02 LN(01/62) 811 822 812 

1 694.00 103.8 0.0570 0.3700 832.99 441.86 0.9591 0.9681 5.088C C.9982 1.6287 -1471.43 -.4119.87 -1210.73 
2- 694.00 98.2 0.1420 0.5440- 713.47-354.64- 0.9560 0.9669 3.4943 0.9882 - 1.2630 -1529.17 - -*/177472 -.4257.16-- 
3 634.00 95.2 0.2210 0.6210 654.99 313.97 0.9544 C.5663 2.7871 1.0211 1.0041 -1561.60 -1210.51 -1283.24 
4- 634.00 42.-2 0.-32941 0.6910- 6CC.1C -277.16-- 049527- 0.9658 2.2763 .:-1-•0872 - 0.7389 -1595.13 -1244.63 -1310.20-- 
5 694.00 90.? 0.4340 0.7300 565.51 254.62 0.9516 0.9654 1.9267 1.2334 0.4460 -1618.14 -1268.14 -1328.70 
L 634.00 89.5 0.552-C-9-16-75-80---5-53.76 247440 0,45-12---0.-96-55 1.60-55---1-.43-93 0 •1093---•.-1626-4.31 --1276.52- -...1335.12€  
7 694.00 99.0 0.6140 0.7740 545.49 241.83 0.9509 0.9655 1.4958 1.5540 -0.0636 -1632.20 -1282.56 -1340.01 

----a-- 694.00- -88,8-0.7380 0.7950 542.20-- 239.75--0.9507-0.9656 1.2857- -2.1490 -0.5137 -1634.56 -1284.99 -1341.91 - 
9 694.00 89.3 0.9110 0.8460 550.44 244.98 C.95C8 C.9664 1.0519 4.6549 -1.4500 -1628.67 -1278.94 -1337.17 

-10- -684.00- --93.4---0.9800 -0.9350 -621:61- --241.4-4-- -C•452-7--0.-9689- -0.9953 -7.3680 -2.0018 .1581•58 ....1230.82 ....1299.31 

PURE COMP.ONENT PROPERTIES 
-CR-IT-IC-At PROPERTIES 

1 T = 540.20 P = 27.00 V = 431.90 OMEGA = 0.349 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
.2 T = 562.90 P = 43.60 V = 223.3C-- fMEGA = 0.667 CMFGAH = 0.252 DIPOLE = 1.65 ETA = 0.45 

VAPOR PRESSURE ECUATION CCEFFICIFNTS VAPCP PRESSURE AT NEP 
1 A - 0.69024E 01-- 9 - 0.1268-1-&-0-4---C - 0.2-16-90E-04 P-=-759.1,4-AT-T-=--99w-4- 
2 A = 0.73637c Cl 9 = 0.130521 C4 C = 0.173431 03 P = 767.4 AT T = 118.0 

'  -001, A-R VC-LUMF EGUATION CCFFFICIENTS -COMPONENT ID ECHO CHECK 
1 A = 0.128805 C3 8 = -.602771-01 C = 0.41160E-03 ID NUMBER = 16 
a A m 0.87376E 02 9 m .-73723E-01 C--= 0.30337E-03 IC NUMBER - 43 

_---- 
MIXTURE PRoRFRTIFS 
. ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CCINSISTENCY-TEST---- -- 

A = 0.15692E 01 B = -.159281 01 C = -.19500F 01 AREA ABOVE THE X-AXIS IS 0.5154 
 -STANDARD-DEVIATIEN = -0,12262E CC AREA BELOW THE X-AXIS IS -0.3926- 

. INFINITE CILUTION ACTIVITY COEFFICIENTS CRCSS-CVFR PCINT IS X = 0.58 
CAINE = 4.4026-02 INE-=--7 ..1967 NORMALIZED AREA DIFFERENCE IS- -0.1352  

' . TIINF = 114.7E T2IF'F = S4.88 HERINGTCt J-FACTCR IS 1C.77 
CONSISTENCY INDEX IS 2.75 _ _____ ___ 

SUMMARY OF WILSON PAPAMFTERS QUALITY OF FIT (MEAN ABSCLUTE DEVIATICN) 
44P44-N43, ----PARAMETER- VA1UFS -08-JECTIVF FUNCTION- PRESSURE COMPOSITION 

1 295.26 1365.86 0.1819F-11 30.50 0.03151 
2 - -41.96 2514.83 0.1275E-C2 24.55 0.02838 . _..._ . .____ 
3 445.36 1411.83 0.58351 OC 18.81 0.02600 
4 260.63 1539.5C 0.12871 00 19.57 0.C2734 ._..  
5 260.36 1762.26 0.1958F-01 13.41 0.02469 
6 2€>0.88-----1i134-.51--0.-13601-01   13.96 0.02406 
7 199.01 2001.45 0.1441F-01 14.58 0.02426 
8 283.35 1695.40 0.5507E-02 14.14 0.02489 
9 272.17 1714.83 0.5651E-C2 14.05 0.02492 
ta 4E-5.20 14C3.70 . 0•1277F01 18.91 0.C2580 



• 
HIPTAW(1) TOLUENE(?) SYSTEM 072A 

• - . _-- 
SUMMARY VLF DATA AND CALCULATED PROPERTIES . 

-- ----- ----- 
NO. P T X1 Y1 F1CL F2CL PHI1 PHI? G1 G2 LN(G1/G2) 811 822 812 

_ 
1 7f10.00 107.7 0,1000 0,1660 n75.23 611.88 0,9539 C.96C8 1.2538 1.0033 0.7543 -1432.92 -1225.53 -1334.66 

----2--- 160.00- 105.6--0.20-30 0.2940 874.92- 632.95 0.9530 0.9600 1.2106 1.0134 0.1779 -1453.40- -1242.59- -1353.48 -- 
3 750.00 103.9 0.3000 0.4005 834./9 602.16 0.9523 0.5553 1.1513 1.0330 0.1084 -1470.63 -1256.97 -1369.33 
4- 760.00 102.6 0.4000 0.4970 806.00 580.09 0.9518- 0.9588 1.1091 1.0491 0.0557 -1483.61-1267.81 1-381.28--- 
5 750.00 101.5 C.5000 0.5825 7E2.67 562.26 0.S513 0.9583 1.0704 1.0775 -0.0066 -1494.52 -1276.53 -1391.32 
6 760.00 100.6 C.6010 0.6640 763.01 547.26 0.95C5 0.9579 1.0426 1-.4132 O.0656---1504-.c-0-----1--.e5 4400-605-- 
7 750.00 99.8 0.7000 0.7440 746.64 534.80 0.9505 0.9576 1.0229 1.1568 -0.1231 -1512.11 -1291.64 -1407.52 

--8--760.00----99.3- -C.8006--0.8275--735.05--525.98 -09501- 0.9573- 1,0109 1.1885 -0.1619 -1517.97 -1296.55-1412.91-- 
9 750.00 98.4 0.9000 0.9120 718.11 513.12 0.94S9 0.9569 1.0133 1.2425 -0.2040 -1526.73 -1303.89 -1421.00 

RUFF 00M"ONFNT 1100(1 E1'T-1-EC  
CRITICAL PROPERTIES 

_-_____-- 1 I = 540.20 P = 27.00-----V = 431.90 OMEGA = 0.349 OMEGAH = 0.0 DIPOLE = 0.0 ETA ..• 0.0 
2 T = 594.00 P = 40.0C V = 331.1C CMFGA = 0.241 CMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

VAPOR-PRESSURE ECLATION COEFFICIENTS VAPOR PRESSLPE AT NBP 
1 A = 0.69024F 01 3 = 0.12681F 04 C = 0.21650F 03 P = 759.4 AT T = 98.4 
2 A = 0.69533r• 01 0 0 1.13439E 04 C = 0.21538E 03 P-•-7-59:4---AT T • 110.6 

MOLAR VOLUME EQUATION COEFFICIENTS • COMPONENT IC ECHO CFFCK 
 1 -A-= 0.12840E- 03-- 3 0--.60277E-01- e .-D.41-160E-03 - ID NUMBER = 16 

2 A = 0.98864F C2 B = -.55774E-01 C = 0.27703E-03 ID NUMBER = 33 

• • 
NIXTLPE WIN-07115 • 

'ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST 
A =.0.32875E 00 13 =- -.78255E 00 C =-0.20980E-00 AREA ABOVE-THE X-AXIS IS - 0.0754------------- 
STANDARD DEVIATION = 0.47290E-02 . AREA BELOW THE X-AXIS IS -0.0680 

 MFTNITE-DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.48 - - -------- 
GlINF = 1.389? G2IMF = 1.2763 NORMALIZEC AREA DIFFERENCE IS 0.0517 
TlINC•• 114-4-63 T2INC .. 90.43 HFR1NG-TON J-FACTOR-US- f.-.92----  

CONSISTENCY INDEX IS 0.24 

-SUMMARY OF - W1tSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
NinnEl. NC. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURF COMPOSITICN 

1 126.11 135.35 0.949-5E-12 2.68 0.00216 
2 -19.48 255.25 C.8659F-C4 1.63 0.00116 

------3- 67.07 185.00 0.6853E-03  1.26 0.00167 . 
4 50.51 197.48 0.5416F-03 1.27 0.00156 

--5- -21.02 257.E2 6.1328F-03 1.7C 0.00115 
6 -37.83 271.90 0.3202E-04 1.82 0.00111 
7 36.S7 27C-45-6- 0.1383F C-3  1.80_____.___.._..---_0.00111 
8 9.42 232.75 0.9946F-04 

• 
1.50 0.00127 

9 8.14 233.79 0.9945E-04 1.51 0.00126 
10 66.74 184.61 C.4356F-C? 1.32 ' 0.00168 

._. „ 



HIPT4NOI1/ TOLUFMC(2) SYSTF1 0720 

SUMMARY VLE DATA AND CALCULATED PROPERTIES 

NO. P T X1 Y1 FlOL F2OL PHI1 PHI2 GI G2 LN(GI/G2) 811 822 812 

1 760.00 109.1 0.0480 0.0830 S59.07 ES8.1C C.9544 0.9613 1.3009 1.0042 0.2589 -1419.87 -1214.67 -1322.66 
764.-00- 108-;4--0.0690---0.1180- 941467- -684.61 0.9542- -0.9610- 1.3100- -1.0069 0.2632 -1426.51 -1220.20-1328:T7- 

3 760.00 107.1 0.1230 0.193C SC9.96 66C.07 0.9536 C.9605 1.2431 1.0138 0.2C39 -1438.99 -1230.59 -134C.23 
196.2- 4.1660 0.2460 888.47-- 643.47- 0.9533- -0.9602 1.2020 1.0214 - 0.1628 -1447.72 -1237.86 -1348.26-- 

5 760.00 105.0 0.2240 0.3170 860.40 621.85 0.9528 0.9597 1.1.847 1.0285 0.1414 -1459.50 -1247.68 -1359.09 
6 7•60.00 104.0 0.2910 0.3870 837.51 604.25 0.9524 0.9593 1.1422 1.C393---0:0953 1469-44-43---1255.47  
7 760.00 102.9 0.3650 0.4600 812.35 585.34 0.9519 0.9589 1.1157 1.0548 0.0562 -1480.48 -1265.19 -1378.39 

----8----760.00-14241 0.4340- -0.5210- 795.25 571.67 0.9515- 0.9586  14-0859- 1.0740 0.0110- -1488.59 -1271.97 -1385.86-- 
9 760.00 101.1 0.5390 0.6080 773.65 555.38 0.9511 C.9582 1.0483 1.1107 -0.0578 -1498.83 -1280.53 -1395.29 

-1-0-- 760440 -40042 046410 0.6940 7-54.58 540.84-C49507- 0.9578 -140312 - 1.1428 -041028 -1508.15 -1288.33 -1403.87 - 
11 761.00 99.5 0.7390 0.7750 740.00 529.75 0.950.4 0.9574 1.0182 1.1796 -0.1472 -1515.45 -1294.44 -1410.60 
12 750.00 98.7 C.9010 C. S130 723.-59 51-7-.28 0.950-0-4.9570 1.005-7----1-44-340  
13 760.00 98.6 0.9120 0.9220 721.55 515.73 C.95CC 0.9570 1.0062 1.2452 -0.2132 -1524.93 -1302.38 -1419.34 

-----------P-UR-E-COMPOP-IFNT- PROPERTIES 
CRITICAL PROPFPTIFS 

1 T - 540.20 P - 24--arCO V - 43-1-4-90-74-MEGA - 0.349 OMEGAH - 0.0 DUPOLt tTA a 0.0  
2 T = 594.00 P = 40.00 V = 331.1C OMEGA = 0.241 OMFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

 VAPOR PRESSURE EQUATION-COEFFICIENTS VAPOR PRESSURE AT NOP 
1 A = 0.69024E 01 3 = 0.12631F 04 C = 0.21690F 03 P = 759.4 AT T = 98.4 

-2 A-----0.695335 01 8 a 4413439E 04 -C a-0-421938E-03 P = 759.4 AT T--- 110.6 - 
MOLAR VOLUMF EQUATION COEFFICIENTS COPPCNENT. IC ECHO CI-ECK 

eOF 03 10--NUMBER-=-16  
2 A = 0.98864E 02 8 = -.55774E-01 C = 0.27703F-03 10'NOMBER = 33 

MIX-TURF P41012-ERTIFS 
ACTIVITY RATIO FOLATICN COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A a 0.301607 OC 0 a .78684E 00 C - 0.24683-1-00----A-R-EA-AROVE-THE-X-AXIS, IS 0.0636  
STANPARD CEVIATION = 0.83195F-02 AREA BELOW THE X-AXIS IS -0.0731 

-INFINITE 0111110N ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.45 
GIINF = 1.3520 G2INF = 1.2692 NORMALIZED AREA DIFFERENCE IS -0.0699 

110.63- T2INF-a- 9&.43 HER INGTON J-FACTOR IS 4.92- - --- 
CONSISTENCY INCEX IS 2.06 



. . 

SUMMARY OF WILSON PARAMETERS OUALITY OF FIT (MEAN ABSOLUTE OEVIATICK) 
monFL Me. PARAMETER VALUES feJECTIVE-FUNCTION PRESSURE COMPOSITION 

1 68.99 166.53 C.3638F-10 5.49 0.00157 
2 151.69 135.91 0.2824E 04 -1-.40 --0.00313-- 
3 59.38 182.13 0.2279E-02 3.92 0.0C194 
A 66.34 177.13 - C.1747F-02 . 3.85 0.00191 _  
5 129.90 141.01 0.3130r-03 1.67 0.00225 
6 1E3.35- 105.55 0.8455F-04 5.53 0.00145 
7 177.35 1C7.16 C.3031E-03 1.99 0.00202 
P 81.74 144-44+ 0.3053F 04 C.--95 0.00315  
5 82.54 182.53 C.2887F-04 0.95 0.00314 . E-0--   7-1.69- ----169.61-------0.9425F-02----3.64 0.00188 -- ------ - --- -- - 



--HIPTANrfl) P XYLrNFI21 5'65fF-P 073- 

SUMPAPY VLF DATA AND CALCLLATFr PRCPFPTIFS 

NO. P T XI Y1 F1nL F2OL PH11 PH12 GI G2 LNIGI/G2/ ell 822 612 

1 760.00 136.3 0.0220 0.0700 1828.20 6d6.95 0.9648 0.9567 1.2696 1.0O22 0.2365 -1194.10 -1455.46 -1318.33 
2 750.00- 134.a-0.050n 0.145a 1739.31 646.51 0.9641 0.9558 1.2153 1.0069 0.1881 -1211.03 -1476.88 -1337.23 
3 760.00 112.1 0.C75C 0.2020 1669.10 614.50 0.9634 C.9550 1.17C1 1.C147 0.1476 -1225.28 -1494.57 -1353.16 

----4----7&0.00- 128.2-0.130C 0.2200 1528.22----552.59--0.9621 0.9535 1.1717 1.0206 0.1380 -1255.33 -1533.25 -'•1386.81 
5 751.00 124.1 0.1980 0.4340 1390.08 492.79 C.9606 C.5517 1.1452 1.0315 0.1046 -1288.12 -1575.29 --1423.63 
6 7',0.00 121:0 0.2590 0.5100 1291.60 4./-1.00 -0-49595--0-s-9504---1-41-233 -4.0373 0.0796--1313.78 -1608.36-1452.51 
7 76).00 120.9 0.2600 0.5210 1288.50 449.7C 0.9595 C.9503 1.1281 1.0352 0.0860 -1314.62 -1609.45 -1453.46 

--9--- 760.00- 110.8 0.26?-9 0.5100 1295.42- 448.40 0.9594 0.9513 1.1200 1.0431 0.0711 -1315.46 -1610.54 -1454.40 
9 760.00 120.4 C.2700 0.516C 1271.12 443.24 0.9553 0.9501 1.1309 1.0311 0.0924 -1318.83 -1614.90 -1458.21 

- 10- - 760.00- 117.2 0.3410 0.6110 1177.69 4C3.59 0.9580 0.9487 1.1002 1.0527 0.0441 -1346.30 -1650.53 -1489.20 :- 
11 7'.0.00 119.7 C.3810 0.6400 1114.76 385.97 0.9574 0.9479 1.0715 1.080S -0.0087 -1359.47 -1667.68 -1504.10 

--1-2 76-0..00 1-1-3.5 0.4394; 04-69/0--1 C71.93 2 6 1 • 9566-0.9469- 1.06 11- -1.0855-0.0208- -1379..16 -1693.40 -1526.39-- 
13 760.00 111.1 0.4480 0.6930 1063.00 356.88 0.9564 0.9467 1.0598 1.0982 -0.0356 -1382.78 -1698.15 -153C.50 

- 14---- 760.00- 114.1 0.4500 0.6940 1061.00 356.88 0.9564 0.9467 1.0490 1.1168 -0.0626 -1382.78 -1698.15 -1530.50 
15 760.00 112.9 0.4550 C.7000 1054.94 353.64 0.9563 0.9465 1.0543 1.1149 -0.0559 -1385.51 -1701.73 -1533.60 
16 791.00 110.7 0.5210 0.7500 999.72 331.58 0.9554 0.9455 1.0401 1.1262 -0.0796 -1404.85 -1727.12 -1555.54 
17 7.'0.00 108.2 0.5990 0.8060 936.74 306.75 0.9543 0.9442 1.0364 1.1269 -0.0838 -1428.42 -1758.20 -1582.34 
11 7i4.00 108.1 0.6070 0.8+20 944-y-243 305.79 0.9543 0:944-2 1-.81340  
19 750.00 105.6 0.6940 0.8580 874.35 282.51 C.9532 C.9429 1.0189 1.1720 -0.1399 -1453.59 -1791.56 -1611.03 

-20-740.00- 103.4-0.7790- 0.9020- 824.99 263.20 0.9522- 0.9417- 1.0115- 1.2C05 -0.1713 -1475.44 -1820.64- -1635.97 
21 700.00 101.6 0.851C 0.9380 784.39 248.20 0.9514 0.9407 1.0106 1.1933 -0.1662 -14S3.70 -1845.04 -1656.86 

- 760.00- 100.7---0.8940--f3.9560----765.14 740.96 0.9510 0.9402 1.0047 1,2256 -0.1987 -1502.96 -1857.46 -1667.47 - 
23 760.00 99.7 0.9400 0.9750 744.15 233.11 0.9505 C.9396 1.0015 1.2708 -0.2382 -1513.36 -1871.42 -1679.39 

PO-Pf-COmPOMENT PPOPEPTIES 
CRITICAL PROPERTIES 

1 T__- 540.20 P =_27.00 V--- 431.90 FMFGA 0.349 °MEGAN = 0.0 DIPOLE = 0.0 ETA - 0.0 
2 T = 616.30 P = 34.60 V = 369.40 OMEGA = 0.324 OPEGAH = 0.0 DIPCLF = C.0 ETA = 0.0 

VAPOR PRI- 55111)F Eflt-A-TION CCEEF-1CIENTS VAPOR-PR-88'540-8-AT N8P  
1 A = 0.69024r 01 3 = 0.12681E 04 C = 0.21690F 03 P = 759.4 AT I = 98.4 

A = 0.69905F Cl 9 = 0.14534F 04 C 0.215318 03 P 760.0 AT T a 138.3 
MOLAR VOLUME FCUATIFN CFFEFICIENTS CCMPCNENT ID ECHO CHECK 

A = 0.12880E 03 8 = .60277E-01 C a 0.41160E-03 ID NUMBER = 16 
2 A = 0.12940E 03 B = -.141878 CC C = 0.41800E-03 ID NUMBER = 36 

 MIXTURE PRn0FRTIFS _ 
ACTIVITY PATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CCNSISTENCY TEST 

A = 0.22853F 00 8 = -.66542E 00 C = 0.20273E 00 AREA ABOVE THE X-AXIS TS 0.0425 - -- 
STANDARO 9EVIATIFN = 0.1685GE-01 AREA BELOW THE X-AXIS IS -0.C751 

INFINITE 0-11-14-T4ON AGT-I-V44-Y-CO3-EE4CIEN-T-S  CROSS-CVER POINT IS X - 0.39 
GlINF = 1.2568 G2INF = 1.2638 NORMALIZED AREA CIFFERENCE IS -0.3008 
TIINF = 138.35 T?INE = 98.43 HFRINGTUN J-FACTOR IS 16.12 

CONSISTENCY INDEX IS 13.97 



wcxuw[{l> nc4zrwr121 SvsrFw 074A 

SuMn«pY VLF curu uwc rmcuLArpc rncnrpT/ps 

NO. p T xi v/ FIoL pacL p*I\ p*o ol oZ LN(8l/G2) ell 822 012 
1 115.+0 ?s.o c.Ioon o.»+zo 1+8.78 94.39 0.98E3 c.pnns 1.8535 1.01.93 0.5979 -IE86.85 -1527.45 -1712.14 

*.z000 0.3630- /+8.7o--'S+.39 0,9o71 o.popa 1.5206 1.05+5 0.3661 -1886^65 -1*a7.4s -1nxa.u4 
» 134.50 25.0 n.nono 0.4560 149.7e s4.3s o.seE-n u.snoy 1.35*0 1.09*4 u.o/zo -1886.85 -1527.45 -1712.14 
+---~+*.+o--as°a--*,+000-u°*zvo--_ 1+4.7e----9+.39 0.9857' n.vxo+ - 1.2290 . 1.1*33 0.0635 -1886.e5 -1*27.*5 -1712.1.4 
s 1*+.50 ns.o c.sooc 0.5920 148./8 s4.39 0.9853 0.9881 1.1319 1.7335 -u.oass -1686.85 -1*27.45 -1712.14 6 1 ',r.4n e!s.n 0.6000 0.+e,k*---++e.48 " 1, wa4-4°opsa--*=*u7-n--- 1-°n . 1o9 1''--0.1959 -*aaa~es --- -15zr.+S- --- uvu2.e+- 
r I-in,to 15.0 c.rono 0.7440 1+8.7o s+.»p 0.9847 0.9876 1.0583 1.3+36 -0.2387 -1886.e5 -1527.45 -1712.14 

- x- 153,00-1 as.o' 0.8010 o.p?ou l+p./e s+.39 0.*e+5 o.9874 1.0366 1.4393 -0.3282 -1866.85 -1.527.45 -1712^14 9 15 4.30 25.0 0.9000 o.on^n 14e.76 S4. 39p 0.98+3 0.9873 1.0243 z.n+oz -0.4131 -1886.85 -1527.45 -1712.14 

11+/rr-f~~~c~~p~*~~~~pp~T~~6 -_---- -------------- - --'- ----- _- _- ''-----_ __- _ ---_ _ '-_-_' 
cv|r/r^L vnnpExT/cs 

01.298' oMeoxx ~ 0.0 oIpoLs = n°n ETA = o°u ' 
p T = n+a.co p ~ +e.ou v = zuo.ln crrcu ~ 0.211 oVFn*n = 0.0 oxpoLe = 0.0 ETA 0.0 

------------v^nr.1n poCSSH:F pCi^T[ow [CFpFl[TENTS ' - ' vApCp PRESSURE AT wBP ' 
1 ^ ~ c.68/78' 01 n 0.11/15p 04 c ~ 0./7437p ns P ~ 759.0 AT r ~ 68.7 
2 x - 0.69056r ol e - 0.1211uF 04 C 

M''L*n vnLuwp pQU^T[ox ccEFpIC[ExYS COMPONENT ID ECHO CHECK - ---  l'  A-= 0./2e9*=  oa -e-=  -.1,4456E CC— C-=-o.y*72oF-Oa~-^--------' ---- lO NUMBER =-lo-- --- --'' 
o x ~ 0./0863p c2 * = C.14907E-01 C = 0.1588or-03 In NUMBER = 5 

*Ixrxne pnnpcwT;eS  
ucr|vIry RATIO snUAr/nm cneppIcxewrs opsuLrS OF T*enrcnv^*rIc ccxsISrFwCv TEST ----------    ---'--- ---'^'=n.7q591 F- oo o -.azssoe 0.10408p nz AREA ^anvE THE x-^xlS IS 0^1614 -- -- 

sTuwn»xn npV[^TICN ~ 0.22193p-01 AREA BELOW THE x-xxlS IS -n.1464 
xCTlv/rY CnEFFl[{F^T5 -~ -- ---- ~~ ' CnOS3-nvpn POINT IS x = o~+4 - - -- 

vz|wr 2.2165 s21wp 1.5205 wonp*L/zcn AREA nIFpEmpwrc IS 0.0486 Tl\J4p -  'as~Vo r21wr - 25.00 'cawS{u7FwC-Y-;mosx-I S,---+9'661  

SVn'Au»Y OF w[L5nw pAn*MFrEnS QUALITY op FIT (MEAN Ao5oLuTE nEVlArlcm) -- -- -  
-wonFt- wR_ --p^nxMpTFP VALUES O8xsCTIv* puwC T Iow- - - - - pxFsSo*e, ConpnSlTlOw '- - ---- '- 

1 399.73 89.50 C.4093r-10 4.00 0.00697 
2 3p"1.5-u 2 Ll-.46 +s.a~1+*-*4    O. 0052 x-  
3 3~2.77 1+1.85 0.5312E-02 1.38 0.00343 --- --*----  375.35-  - 15I.o5---- C.*507p-02  ---' ' ' ' ' /.s+ 0.003+9 - ----' ------' --- -- 
5 320.07 193.93 0.851up-03 o.61 0.00407 - ----- -- '--a- - 332.6* 166.22'- -o.3000E-03 -----'-' - 1.6e o.00»ao ' ------------' 
7 309.c;4 197.09 0.1018r-02 0.72 0.00386 
p 2t*~"t~+-----pr4).6= 0.2~i+3F-02-- o o.nosp*----- ---  s 286.54 22o.68 G,2613r-n3 0.58 0.00529 



gumwunv OF w/LSmv p^r^MFrpps 0oA/xry cp p{7 (pE»w wnsoLuTp DEVIATION) --' ------*OnFt'mf%.-- 'pAxAMETEp VxLoFS noaECrIvs powcTlow PpF55oxp CowpoS{r{Cw l s.r» 181.29 0.0 3.89 O.uc666 2  7f,-2 3 ---f~z 7e6F-C-3 --- -----'-7.s3 ---------e.00014a---------- 
» 99.21 lox.i» 0.3100r-01 2.46 o.uo660 ----------'--'----4 ---132.98 eo.+7''- 0.2+22s-01 -~' - 2.7* u.00*»e - 
5 255.72 -r.zs o.2v5vp-02 3.29 0.00588 --  -6-~ --+7+.57- -173.0+ ---0.1075e-02 ''~--'---' ' ' 12,36 0.00+1+ -' 
/ 340.38 -6e.56 u.e000F-oz +.nz 0.00519 a 9.49 *++~41. u°~-2+2s o+ /°ne---  u.nors*-----' --- 
s 11.64 192.02 0.6875p-04 1.09 n.co754 

11°+6---'-o~e5o6p-01--- --  z.no ------0.00653  -- ------ 

1 DATA pnINTS FROM nplx/m^L nprpxpNCp DELETpn ppinn TC C*iCoL»T/oN 
;*;Ls c T« ux5c up**+Tc  



----F1E-X-044-1-4-24-----0-1E-WEhEIL)  SY-9-TEM-0448 . --- 

SUMRAPY VLF CATA AND CALCULATED PROPERTIES  

NO. P T X1 Y1 FICL F2OL PHI]. PhI2 GI G2 LNIG1/G2I 611 822 612 
 --- , --- -- 

1 711.(0 70.0 0.1250 0.1200 c34.74 746.65 0.9613 C.9519 1.3613 1.CC7C 0.3015 -1042.71 -1299.36 -1174.15 
2 785.20 70.0- 0.2500 - 0.2250 534.74 748.65----0.96- 16- -049523 1.2664-  1.0267 0.2090 -1042.71 -1299.36-1174.15- 
3 768.70 70.0 0.3750 0.3125 534.74 742.65 0.9624 C.9533 1.1490 1.0713 0.0701 -1042.71 -1299.36 -1174./5 

----4----744.70----70.0 -0.5010 0.4050 534.74-- /48.65-- 0.9636 0.9547 1.0835 1.1246 -0.0373 -1042.71 -1299.36 -1174.15 
5 711.60 70.0 0.6250 0.505C 534.74 748.65 C.9653 0.9567 1.0346 1.1948 -0.1439 -1042.71 -1299.36 -1174.15 
6 4576.50 70.0 0.75)0 0.62-50 534-04 148465 0.9670 C.4588 1-4-0164----1.2539- -.0.2413 -1042.71 -1299.36 -1174.15 
7 611.90 70.0 0.8750 C.773C 534.74 748.65 0.9697 0.9622 0.9920 1.4433 -0.3749 -1C42.71 -1299.36 -1174.15 

--------- P4JF5-COmPONENT-PRCPERTIFS . 
CRITICAL PROPERTIES 

1 T .. 56-2.-00----1"."44-460 V = 260-4-IC -414FGA--=-04211 OMEGAH-= -040- DIPOLE .. 440 _-._ETA -+---0.0- 
2 T = 507.90 P = 29.90 V = 372..40 . ERICA = 0.298 CMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

 -VAPO-R-PRESSUmF EQUATION CCEFFICIENTS VAPOR PRESSURE AT NBP __, _.- 
1 . A = 0.69056F CI B = 0.12110E 04 C = 0.22079E 03 P = 760.0 AT I = 80.1 

- 2 A = 0.68778F-01 8 =-0411715F-04 £--= 0.22437F 03 P = 759.0 AT 7-.. 68.7 
MOLAR VOLUME FOLATICN COEFFICIENTS COMPONENT ID ECHO CHECK 

1-----N-.•---94--TER6-3E-02 B .. 0. 14907E-01 E.---... 0.15080E-03 IP NUMBER =---5 
A = 0.12596F 03 8 = -.144561 CO 0 = 0.54720E-03 ID NUMBER = 18 

- . 

/41--XTURE -  PROPERTIES- 
ACTIVITY RATIO EQUATION CCEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A--=-0.41-896F-00 0 = ,9011-8E-0o C +-0:-24599E-02 AREA A-BOVE THE-X-AXES IS 04-097-5 
STANCARE. OEVTATTON = 0.13223E-01 AREA BELOM THE X-AXIS IS -C.1283 

114INITE-OILUTION-ACTIVITY- COEFFIGIENTS CRCSS-OVER POINT IS X - 0.47 
GIME = 1.5204 G2INF = 1.6157 NORMALIZED AREA DIFFERENCE IS -0.1365 
TIftlg---= 70.40 T2INP-  - 70.00 CONSISTENCY INCEX IS 13.65 -_ 

--- 
SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) • 

 MO0Ft. NO. PARAMETER VALOES• 08JECTIVE FUNC-TION. PRESSURE- COMPOSITION 
1 338.21 -7.81 0.9095E-12 4.79 0.00732 
2-- 522.83 -228.41 0.4428E-04 2.21 0.00646 
3 388.36 -72.63 0.7411E-02 3.34 0.00676 
4 453-.9-3-----142-.46  -045001F-42  • 

 2-.92-   0.00605- 
5 515.75 -224.20 C.7CC8F-03 3.25 0.00539 

-  6-  - 652.33 -279.73 0.28t9E-03 10.25 0.00346 • . 
7 588.52 -260.80 0.5391E-01 4.25 0.00487 

--0 407.62 -110.49 . 0.3320E-04- . 1.16 0.00690 
9 407.86 -110.73 0.33401-04 1.16 0.CC690 

10 406.08 S7.-83 C-271,14-  al 2--$4 n_anwl___  



HEXtNEIII EENZENE(2) SYSTEM 074C 

SUMMARY VLE DATA Amn CALCLLATED PROPERTIES 

NO. P T X1 YI F1CL F2OL PHIL PHI2 G1 G2 LNIG1/621 811 822 812 

1 760.00 77.6 0.0730 0.1400 533.71 618.8C C.9571 C.9657 1.4867 0.9997 0.3968 -1230.08 -987.45 -1111.79 
-._._ _m_-.760.-00---75.1- -0-4172. 0- 0.2680 -869-.50 628.49 0.9561 -0.9648- 1.2956 1.0280 - 0.2314 -1252.20 -1005.05 -1131.68- 

3 760.00 71.4 0.268C 0.3760 827.72 595.04 0.9553 0.9642 1.2245 1.C447 0.1588 -1267.61 -1017.34 -1145.54 
4-- 760.00 72.0 0.3720 0.4600 794.45- 570.12 0.9547 0.9617 1.1237 1.1009 0.0205 -1280.53 -1027.65 -1157.18 
5 760.00 70.9 0.4620 0.5400 769.01 550.44 0.9542 0.9632 1.0967 1.1333 -0.0328 -1290.83 -1035.89 -1166.46 
6 740-.00 70.0 0.--€,8s5-9--0-.-6440-.7-48-.65 5344-74-----0-. 953E-0.9629 1-6 606-1 1700-0.0982-1299.36-1042471-  -1174 *-1-S-- 
7 760.00 69.4 0.6920 0.7250 735.30 524.46 0.9515 0.9626 1.0274 1.2413 -0.1891 -1305.09 -1047.30 -1179.32 

- 8- 750400 69.1----0.792t}--0.8070 728.69-- 519.38- 0.9534- 0.9625 1.0081 1.3024 -0.2562 -1307.98 -1049.61 -1181.92- 
9  750.00 69.0 0.8281 0.8380 726.50 517.69 0.9533 0.9624 1.0043 1.3263 -0.2781 -1308.94 -105C.38 -1182.79 

7,50.00 68.4 4.8830--f}.8880 724.34  516.-01 0.9533 11.962.4 1.0009 1.3523 -0.3009 -1309.90 -1051.16 -1183.66- 
11 761.00 68.8 C.9470 C.9500 722.12 514.33 0.9532 0.9623 1.0014 1.3370 -0.2890 -1310.87 -1051.93 -1184.53 
12 700.10 68.8 0.962C 0.-9640 722.-42 514,33-0.9532- 0.9623 1.0003- -1.3426-0.2943-1310.87-1051.93 -1184.53 - 

PURE CCMPCNEKT PROPERTIES 
CR I T-I-C A-1- PROP FP E- S 

1 T = 507.90 P = 29.90 V = 372.4C OMEGA = C.298 CMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
2 T = 562.00 P - 48-.64 V = 200-440 PMFGA-=-0.2I1 OMEGAH = 0.0 DIPOLE = 0.0 - ETk-=--0.0 --- 

VAPOR PRESSURE EQLATION COEFFICIENTS VAPOR PRESSURE AT N8P 
1- A = 0.66778E Cl B = 0.11715F--04 C = 0.22437E 03 P = 759.0 AT T-= 68.7 
2 A = 0.69056F 01 B = 0.121108 04 C = 0.220798 03 P = 760.0 AT T = 80.1 

MOLAR VOtUME-FQUATION COEFFICIENTS COMPONENT 10 ECHO CI-ECK 
1 A = 0.12596F 03 8 = -.14456F CO C = 0.54720E-03 ID NUMBER = 18 
2 A = 0.748630 02 3 A 0.14907E 01 C = 4.158808-03 ID NUMBER =- 5- 

MIXTURE PROPERTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.47894E 00 8 = -.13961F 01 C = 0.60542F 00 AREA ABOVE THE X-AXIS IS 0.0930 
 -STANDARD DEVIATION = -0.20024E-01- AREA BEL0k THE X-AXIS IS -0.1103 - - 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.42 
GIINF = 1.6144 G2INF = 1.3658 NORNALIZEO AREA DIFFERENCE IS -0.0852 
TlINE = 80.10 T2TNF = 68.74 HERINGTON J-FACTOR IS 4.98 

CONSISTENCY INDEX IS 3.53 



SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
------ --POOFt. NB 4 PARAMETER -VALUES- 08JfCTIVE-PUNCTUON PRESSURE- -COMPOSITION 

1 221.94 131.41 0.9095E-12 4.04 0.00353 
2 163.01 193.97 0.65e3r C4 2.02 0.003-74  
3 244.12 131.11 0.7390E-02 2.40 0.00311 ___. 4- 253.F6 125.96 0.4594F-02   2..48 0.00310 
5 241.E6 136.15 0.5937F-03 2.16 0.00322 

 6- 336.20 76.68------0.3433E-03 3.77 ----- 0.0C313 __ __--._-.- 
7 257.29 1C4.44 0.4449E-03 2.80 0.00310 

. 8 94.1r43 2.44-4-79 0.49A5F-G4 1.-38  0.00421  
9 94.64 ?34.75 0.4904F-04 1.37 0.00421 
14 235.37 --134.24 0.1-292F-01--  2.45 0.00315 



HEXPIFII) BtNZENEI2) SYSTEM 0740 

- - - -  
SUMMARY VLE DATA AND CALCULATEC PROPERTIES • 

--- -- 
NO. P T X1 YI F101 1201 PHIL PNI2 GI 02 LNIG1/G2) 811 822 812 

. .  
I 760.00 77.7 0.0790 0.1490 936.35 680.87 0.9572 C.9657 1.458C 0.9927 0.3844 -1229.21 -986.75 -1111.00 
2- iia400- 75,6,- -iy.t5la- 042510 882.07- 636.31 0.9563 0.9650- - 1.3628- 1.0102-- 0.2994-1247..73-1001.49 •---1127.65- 
3 750.00 74.0 0.2260 0.3380 842.3C 607.27 0.9556 C.9644 1.2831 1.0289 0.2208 -1262.14 -1012.97 -1140.62 
-4---760.00 72.9- 0.3050-0.4120 -815,72-- -.5-86.-62- --G.-9551-0,9640-A.. 1961-7-1.0531 ---0.1273---1272.20- --1021.00- -1149.68- 
5 760.00 71.7 0.4140 0.5070 787.45 564.70 0.9546 0.9635 1.1226 1.C873 0.0320 -1283.32 -1C29.89 -1159.70 
6 760.30- 71.0 0.434C 0.561C 771.3C 552.21 0.9543 0.9633 1.0844 1.1241 0,0354 1249,609---10-35,43 -146-5.-6-1-- 
7 750.00 70.3 0.5890 0.6440 755.39 539.93 0.9539 C.9630 1.0442 1.1702 -0.1139 -1296.51 -1040.43 -1171.58 

-- 8-- 750.00- 69:7----0.6660--0.6960- 741.95--529.58---0.953F 0.9628-1.0158---•1•2533-0.2102--1302•22- --1C45.00 -1176.73.- 
9 760.00 69.4 0.7720 0.7910 735.3C 524.46 C.9535 C.9626 1.0048 1.2744 -0.2377 -1305.09 -1047.30 -1179.32 

---10-- 760.00 69,2 0.92-J0--0...9190-740.89---521.C7---0.-9534----0.-9625--0,9854-1•4166---0•3630 -1307.01 -1048.84 -1181.05- 

PURE COuRONENT PROPERTIES 
 CRITTC4L PROPERTIES - 

1 T = 507.90 P = 29.90 V = 372.40 OMEGA = 0.298 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
-2-------T-= 562.00 -P-=-48,-60 -V--=----260.1-0- OMFGA-=-04,211 OMEGAH = 0.0 DIPOLE = 0.0 ETA =----0.0 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT NEP 
1 A - 0.68778E 01 8 = 0.11715E 04 C = 0.224371 03 P -7,--75-4,-G-A4- T - 68.-7- 
2 A = 0.69056E Cl 8 = 0.12110E 04 C = 0.22079E 03 P = 760.0 AT T = 80.1 

MOLAR-VELUME ECUATION-CCEFFICIENTS . COMPONENT ID ECHO-CFECK 
1 A = 0.12596E 03 8 = -.14456E 00 C = 0.54720E-03 ID NUMBER = 18 
2---- A = 0.70-8&3E-02 -4--=-0.44907E 01---6-=--0.-15880E-03- ID NUMBER =-- 5 

MIXTURE PROPERTIES  
. ACTA-VI-1Y RAT-10 EQUATICN COEFFICIENTS. RESULTS-OF-THERMODYNAMIC CONSISTENCY TEST _  ....__.- 

A = 0.47763F 00 8 = -.12299E 01 C = 0.35266F 00 AREA ABOVE THE X-AXIS IS 0.1011 
STANDARC OFVIATION-= 0.14443E-04 AREA BELOW THE X-AXIS IS -0.1209 - 

INFINITE OILUTICN ACTIVITY COEFFICIENTS • • CROSSOVER POINT IS X = 0.45 
GUINF--=--I.6422 024-NF = 1.4912    NORMALIZED AREA DIFFERENCE IS -.440890  

• • T1INF = 80.10 T2INF = 68.74 FERINGTON J-FACTOR IS 4.98 
CONSISTENCY INDEX IS 3.91 

_.... . 
SUMMARY OF WILSON PARAMETERS QUALITY CF FIT (MEAN ABSCLUTE DEVIATION) 

mout NC. PAPAMCTCR VALUES 08JOCTIVE FUNCTION PR-ESSURE-- COMPOSITICN - -  - .  
1 48.13 287.18 0.1819E-11 8.62 0.0C398 
-2-_---....1-73.82--166.72•  0.2617F-03 2.90 0.00379 -, 
3 81.49 251.02 0.4794F-02 6.C8 0.00332 

--- -- 4 - 113.00 226.74 0.3454F-02 5.74 0.00290 
5 207.29 151.33 0.6956F-C3 3.08 0.00306 
6 227-.-72  154:77-------G.2231E*03  7.67 0.00223   
7 235.95 135.41 0.7521E-03 3.31 0.00294 
8 180.31 162.21 0.2734F-03 2.91 0.00382 -- - - -- ------- 
9 180.55 162.04 0.27351-03 2.91 0.00382 
10 74.48 257.69 . 0.1140E-01 6.42 0.00342 . 



l4rXlv1r(1) CMLOROBENZONE(2) SYSTEM 075A  

SUMMARY VLF DATA ANC CALCULATFC PROPERTIES 

Nn. P 1 XI Y1 FICI F2CL PHI1 PHI? 01 02 LN(Gl/G2) 811 822 812 

1 166.40 69.0 C.0830 0.5440 647.75 71.90 0.9882 0.9894 1.6749 1.1377 0.3867 -1348.44 -1133.90 -1595.71 
-- -2224-30-- 65.0 -0.1440 0.6790 642-.75 71.90 0.9150-0.9846 1.6040-  t.1403------- 0.3412 -1348.44 -1133.90-1595.71-- 

3 2'14.10 65.0 0.2010 0.7440 642.75 71.SC 0.9825 C.98C9 1.4917 1.1529 0.2577 -1348.44 -1133.90 -1595.71 
4 -314.-70 -65.41-0.?8441 0.8030- -6-47,75 7-1.40 -0,979t--049759 143741 1-.1920- -0.1422 -1348.44 -1133.50 -1595.11 - 
5. 332.30 65.0 0.3940 0.8520 642.75 71.90 0.9753 C.9701 1.2512 1.2574 -0.0049 -1348.44 -1133.90 -1595.71 
6 443.0 65.0 0.4380 0.8660 642.7! 71.9C CiS72S C.96#1 1.2C68 1.2941 0.0698---1348.44 F1-33,040- Ei95,71 
7 428.30 65.0 0.4850 0.8820 642.75 71.90 0.9724 0.9658 1.1750 1.3153 -0.1128 -1348.44 -1133.90 -1595.71 

- 453 8a -65.41- -ztoe---o. 8960- 642 7-5 T1.90 0497C8---e.9634 --1.1339------1.3716 -0.1903-1348.44 -1133.90-1595.71.- 
9 477.90 65.0 0.5910 0.9100 642.75 71.90 0.9653 C.9610 1.1062 1.4022 -0.2371 -1348.44 -1133.90 -1595.71 

5/64- 30 65.0 0.6790- 0.9290 642-.75- 71.90 -0.9665 -C.95-73 1.C590 1.5165 -0.3591-1348.44-1133.90 -1595.71 -- 
11 518.00 65.0 0.8060 0.9570 642.75 71.90 0.9630 0.9512 1.0243 1.6899 -0.5007 -1346.44 -1133.90 -1595.71 
12 611.40 65.0 0.927e 0.581.0 642.75 71.9C c.5n1 C.94:59 1.--00-70  0a59-0-----1348-.-44-----1-1-33.90 1545,74-- 

PURE COMPONENT PROPERTIES 
-CRITICAL-PROFEPTIFS 

1 T = 507.90 P = 29.90 V = 372.4C OMEGA = 0.298 OMFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
2 1 = 63_ MECA • 0.252 OMFGAII • 0.241 04-ROLE • 4-.10 ETA • 0.4  

VAPOR PRESSURE FOLATION COEFFICIENTS VAPOR PRESSUPE AT NBP • 
-A-= 0.65118F-01 9-=-01-.11115E C--= 1.22437F-03 P-=-159.0 AT-T-= 643.1---  

2 A = 0.77175E CI 8 =.0.19812E 04 C = 0.27315F 03 P = 674.0 AT T = 132.1 
 MRLA4 VOLUME --EQUATION COEFFICIENTS  COMPONENT-10-ECHO-CHECK 

1 A = 0.12596P 03 8 = -.14456E 00 C = 0.54720E-03 ID NUNRFR = 18 
2 A • 0.85-7457. 02 8 • 0.10551 Cl C - 0.14999E 03 -It NUMBER-• 56 

MIXTURE PROPERTIES 
 ACTINIT-Y RATIO EQUATION COEFFICIENTS  RTSULTS-CF-THERMODYNAMIC CONS ISTENCY-TEST 

A = 0.52936F 00 8 = -.14526F 01 C = 0.238C8F 00 AREA ABOVE THE X-AXIS IS 0.1007 
STANDARR-DEVIATICK • 0.13768E 01 AREA EICLOW-444f--X-AXI-4 15 0.-2183  

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.39 
-- - GIINF = 1.6578 G2iNF - 1.48-41- --NORMALIZED AREA DIFFERENCE IS -0.36ff- 

TIINF = 65.00 T2INF = 65.00 CONSISTENCY INDEX IS 36.87 



SUMMARY OF WILSON PARAMETERS QUAIITY OF FIT (MEAN ABSOLUTE DEVIATION/ 
AnnFt No, PARAIWETER VALUES---08JECTIVE-FUNCTION- .PRESSURF• COMPOSITION 

1 -.117.13 599.03 0.9095F-11 6.27 0.01384 
2 1625.57 52.19 C4121841 02 19.08 0.02475-- 
3 140.08 380.72 0.2288F 00 1.67 0.01747 
4 252.82 288.54 0.1257F 00- 2.52 • 0.01718 - - -- 
5 120.99 371.47 0.1069E-01 2.32 0.01616 

-6  440.88 -13.37  0.1203E-02 2e.80 0.00647 
7 108.47 354.09 0.6794F-02 5.85 0.01468 
8 166.83 350.19 0.1247E 03 1.09 -0-.01703  
9 166.83 350.19 0.1247E-03 1.09 0.01703 • 

 --10  1C2.96  -404.41  0.-1112F CO-    ,L.37 0.01689 -------------- 



UEXA4C(1-4----6140-96R-FM-UNC42) 5-YST-F4-0750  

------- 
SUMMARY VLE DATA AND CALCULATED PROPERTIES 

NO. P T X1 Y1 FIDE E2CL PHI1 P812 Cl 02 INI01/021 811 822 812 
•  

1 759.80 127.6 0.0180 0.1180 3022.31 582.24 0.9610 0.9793 1.5762 1.1438 0.3207 -889.50 -673.77 -1037.50 
-- - 2- 759:60 121.1 0.0490 0.-2820 -2656.70- -483.76 -0.9630E-0.9770 1•.5775--- -1.1545 -- 0.3122 ---925.20 _701.99 -1079.36 

3 759.80 115.7 0.0810 0.4060 2375.07 412.69 0.9640 0.5744 1.5383 1.1554 0.2862 -956.47 -727.73 -1116.22 
--- -7r+980-111.5--0:1090 0.4910---2173.17 364.30 0-49643-- 0:9720-4.-5114-  1.1540 0.2659- -981.44-- -748.98 -4145.79-- 

5 759.80 101.0 0.2000 0.666C 1712.04 262.01 0.9637 0.9650 1.4173 1.1642 0.1967 -1049.42 -809.99 -1226.93 
6 75O.80 92.7 0.3090 0.7 -s5589 1.2955 1w22-06-0.0599-1108-1169 -866-.98-1298.44-- 
7 759.80 86.8 0.4190 0.8350 1201.18 162.47 0.9604 0.9540 1.2047 1.2623 -0.0468 -1153.48 -912.41 -1352.99 

 5 759.80- 82.-7--0.5160-0.8720-- 1074.16 1.40-.F0-0-4-95-90-----0-.-9505- --1.1407-------1 .3582 -0.1746-1187.17 - -947.93-1394.32 - 
9 759.80 90.2 0.5910 0.8960 1003.82 126.14 C.5581 C.5462 1.C54C 1.4243 -0.2638 -1207.82 -970.26 -1419.77 
10 759.80 30.1- 1.9930 0,0°60- 1002.15-- 127.86 --c.9581 -0.9482 -1.0921 1.4344 -0.2726 -1208.33 -970.82 -1420.40 -- 
11 759.80 80.2 0.594C 0.856C 1003.26 128.05 0.9581 0.9492 1.0891 1.4359 -0.2764 -1207.99 -S70.45 -1419.98 
12 759* 80-713-43-9*6440 0.9120 9-5-2-.-56 115.63 1.5574 14946-5 1-4-0761 1-:4805---0.3191---;223-.92- 
13 759.80 75.7 0.7370 0.9340 984.51 108.60 0.9563 0.9440 1.0358 1.6513 -0.4664 -1246.84 -1C13.66 -1468.13 

754.80- -74.-2 -0.79.oa -0.9500 846.46----102.-54-0-.9557 04-9424- 1.0265- -1.6563- -0.4784 -1260.59 -1029.33-1485.27-- 
15 759.80 74.1 0.7930 0.9600 845.72 102.43 0.9557 0.9419 1.0343 1.3451 -0.2628 -1260.87 -1029.64 -1485.61 
14 759.80 72.7 0.8470 -0.9650---811.44  9740-7- 0-49551-- C.9408 140138- 1.6782---0.5040 --1273.86 -1044.61 -1501.83 - 

PUR I COMPONENT PROPERTIES 
ERITTeAt PROPERTIES  

T = 507.90 P = 29.90 V = 372.40 CMFGA = 0.298 OMFGAKi = 0.0 DIPOLE = 0.0 ETA = 0.0 
2-  -T -= 632.40 -P---= 44.60 1r-= 307.-00 EMEG-A--=-0-.2-52- OMEGAH-=- 0-.241 DIPCLE = 1.70 ETA-=-0.0 

VAPOR PRESSURE FCLATION CCEFFICIENTS VAPOR PRESSURE AT NBP 
1 A - 0.687701 01 0 = 0.117151 04 C = 0.224371 03 P = 759.0 AT T • 68.7 
2 A = 0.771/5E 01 8 = 0.19812E 04 C = 0.27315F 03 P = 674.0 AT T = 132.1 

MI-AAR VOLUME - EQUATION-COEFFICIENTS COMPONENT ID ECHO-  CHECK - 
1 A = 0.12596F C3 B = -.14456E CO C = 0.54720E-03 ID Kt/M(1FR = 18 
2 A-= 0.85745F-02 -5 =-0-410559F--01 C-=-0414999F-03 I0 NUMPFR = 56 

MIXTURE PROPERTIES 
Aeit-VITY RATIO ECU-ATI- EN fefFEHIFMTS  RESULTS eF -THERMODYNAMIC CONSISTENCY-TEST-- 

A = 0.37756E CC B = -.11425E 01 C = 0.14586F 00 AREA ABOVE THE X-AXIS IS 0.0643 
-5T-ANPARC- OFV4ATiON-=-.0.i-59412E-04 AREA BELCH THE X-AXIS IS -0.2093 

INFINITE DIIUTICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.35 
GIINF • 1.4587 G2IND - 1.8571 HORMAE-I-IFR-ARf*-DIFEEPENCF-1-5 0.5302 . 
TIINF = 136.46 T2INF = 68.73 PERINGTON J-FACTCR IS 29.72 

-CONSISTENCY INDEX IS 23.30 _ 



sonMAp, nF 'Ax/SON pxnAprTEn5 Oo«LITY OF FIT (mEm« AasnLurE DEVIATION) --' --'Mnop*--Ne~---pApxwe TER -vxL-uF-6---eeJECT}*[-fUwCT{ ON- '---- pnFS6uap '' COMPOSITION 
l -329.81* 766.78 O.pVysE-ll 35.52 0.01390 
Z 11464.71 12*.73 0.1314r ol -------'zo7=71--- o~ea9o2---------' 
a 34.67 4+e.53 0.5039s uo l*.ar 0.02112 ----- ---------~-----102.o3-- -37+.79---'-u.2671e-00 -'-----~~ - 17.05 n.o2070 
5 155.39 342.4* o.4139r-01 1*.81 0.02161 -----*- -421.42-- ---  65.75--~ '' ' u.uour* -  
7 88.93' 355.09 0.381up-01 23.95 0"01878 
n +1--4-.*4-- znp°+~ 0.e30or oz -- --11.73-- 
9 41+.59 207.^3 n.82s7c-02 11.73 0.02591 ------'----~u --- 4.23' 461.41 0.2059F oo - '---' ---' 17.4p ' ' 0.02009 -- --- ' 

Sv pc ---- -- 
I oxr^ prlwrS rxCm npIn/N4L xpppxPwCs oFLcTEn pn/oo TO (Amcut^Tlow 

ner*fLS cc eusp oPeA+p -----  --- 



sicxmr(1) 1 fffxrur(2) SYSTEM 076  

SUMMARY VLE DATA AND CALCILATED PPCPERTIES 
_ 

NO• P T X1 Y1 Flel F201 PH11 PHT2 Cl G2 LNIGI/62I 811 822 812 
- - - - 

I 760.00 67.9 0.9030 0.8870 7C2.7C 829.11 0.9528 0.9578 1.0072 1.0180 -0.0106 -1319.61 -1182.5e -1249.22 
- 2 360.00- -6. 7,,-e- e,e95a 0.43770 700.56 826.66 -0.9528- -049578 1.0077 1.0266 -0.0165 -1320.59 -1183.44 -1250.14 - 

3 750.00 67.2 0.8070 0.7800 687.86 812.11 0.9525 0.9575 1.0121 1.0166 -0.0044 -1326.48 -1188.64 -1255.68 
- 4 750.0F1--- 66.5 0.7080 0.6740 673.26-- 755.37 0•9521- 0•9572 1.0181 1.0162 0.0018 -1333.40 -1194.76 -1262.18 

5 760.00 65.5 C.6140 0.5770 660.92 781.22 0.9518 C.9569 1.0234 1oC153 0.0080 -1339.39 -120C.04 '...1267.131 
6 760.00 65.7 0.5080 0.5!;40 656.-8-4----7-76455 0.0514--0.956E/ 1-.0249 1.0179-0.0068- ---1341.39-.-4201.81 --.126969-- 
7 730.00 65.4 0.5230 0.4850 650.78 169.58 C.5516 0.5566 1.C254 1.0151 0.0100 -1344.4C -1204.48 ..1272.52 

---8----764.04 - 6448-0.4130- 0.3780-638.76.-755.77 0.9513- 0.9564 1.0308 1.0142 0.0162 -1350.47 -1209.83 -1278.22 
9 760.00 64.8 0.4080 0.3740 636.76 755.77 0.9513 0.9564 1.0324 1.0121 0.0158 -1350.47 -1205.63 -1278.22 

-10-760.00-64.7- 0.3971 -0.3730- 636.77-753.49 -0.9513 0.9563 1.0614 0.9982 0.0614 -1351.48 -1210.73 -1279.18 - 
11 750.00 64.4 0.3240 0.2930 610.84 746.68 C.9511 0.9562 1.0310 1.0130 0.0176 -1354.53 -1213.42 -1282.04 
12 76-4.40 64.1 --0-.285-0--442-560---6213.47 744441--444544--0.9561----1.02-74 I.0109--O.0161-----1355.56 -1214.32 '..1.283.00-- 
13 760.00 64.4 0.2200 0.1970 624.95 739.90 0.9510 0.9560 1.0304 1.0061 0.0238 -1357.60 •1.216...1.3 -1284.92 

-14-- 760.04- -64.0- 0.2144-0.1920 623.0C 737.66 0.9509- 0.9560 1.0356-- 1.0077 - 0.0273 -1358.62 -1217.03 -1285.88 -- 
15 760.00 63.7 0.1160 0.1030 617.16 730.95 0.9508 0.9558 1.0344 1.0036 0.0302 -1361.70 -1219.75 -1288.78 

-14-- 760.04 63.7 0.1080 001000 617.16- 730.95- 0.9508- 0.9558 1.0787 - 0.9980 0.0778 -1361.70-1219.15 -1268.18 - 

PURE COMPONENT PROPERTIES 
CRITIG-AL-PRORFPTIES - 

1 T = 507.90 P = 29.90 V = 372.40 OMEGA = 0.296 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
-- 2 T-=-504400 P = 32-1-1-0 ---V--=---35047-e OMEGA -= 0.285-- CMEGAH-= 0.0 -- DIPOLE = -0.0 -- ETA- , --0.0 -- 

VAPOR PRESSURE ECUAT1CN ECEFFICIENTS VAPOR PRESSURE AT Kep 
1 A • C.607764: 01 0 • 0.117150 04 C = 0.22437F 03 P =-459.0- AT---T - 68,7-- 2 A = 0.68657F 01 B = 0.11530F 04 C = 0.22600E 03 P =.763•6 AT T = 63.5 

 Wit:AR-Vett:ME -EQUATICN CEEFFICIEINTS COMPONENT ID ECHO CHECK 
1 A = 0.125961 C3 8 = -.14456E CO C = 0.54720E-03 ID NUMBER = 18 
A A--=-0.24978S-03- 13-=--.-7t3- 4-41. 00-C - 0-.-14350E 02 10 NUMBER = 38 - - 

MIXTURE PROPERTIES 
ACTTVFTV-RATIO E0LATICN-COEFFIETENTS-  RESULTS-OF-THERMODYNAMIC CONSISTENCY-TEST------ 

A = 0.54921E-01 6 = -.68163E-01 C = 0.14860E-01 AREA ABOVE THE X-AXIS IS 0.0185 
STANDARD OEVIATICN =-0.16282E-01.__-_--_.___._____.____._.____.-_- AREA BELOW THE X-AXIS IS -0.0028 ---- --- 

INFINITE OILUTICN ACTIVITY COEFFICIENTS CROSS-OVER POINT-IS X = C.71 
GIANE = 1.0565 G21Nr = 1.0106 NORMALIZFE-AREA DIFFERENCE-IS 0.7415 
TIINE = 63.33 T2INE = 68.74 HERINGTON J-FACTOR IS 1.87 

 CONSISTENCY ANDEX-IS--72.28 ----- --------- 



SUMMARY OF WILSON PAPAMFTERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
MOO-Et-MN FLAWAMSTCP VA-LH-FS OBJECTIVE fUNCTION -PRESSURE COMPOSITION...._.-..- 

1 
 

364.59 -255.17 0.0 7.10 0.00369 
2 14').35 224.23 0.222GC 04-.---------0-s-07 -4.00428-- 
3 66.09 -24.57 0.6185F-02 3.50 0.00332 

-4  61.97 -21.31  0.5659E-02 -- -.- 4.'00 0.00329 - . 
5 -256.71 364.32 0.7021F-03 1.66 0.00359 
h------388.05 558.65 0.3323F-03- ------- - - 6.60 0.00208 
7 -316.98 463.20 0.6243E-03 2.10 0.00354 
8 54.49 117.24, 04-2-1-1-9F 04 0.7-7   0.00424 
9 -33.72 65.79 0.2091F-04 0.75 0.00435 

325.41 225.15 0.5052F CO- 5.68 0.00361 --- - 



HEXANCIII P riuNclal SYSTEM 077 

SUMMARY VIE DATA AND CALCULATEn PROPERTIES 

NO. P T X1 Y1 F1OL F20L PHII PHI? GI G2 INIG1/G21 811 822 B12 

1 760.00 136.1 0.0110 0.0690 3546,56 683.35 0.9775 0.9566 1,3078 0.9973 0.2710 -845.53 -1457.3C -1103.58 
2 760-.00-13-0-..0 0.-0420 -04-7740--3-1-67-.05 780:54---0.-9-755- 1.2426- 4.0077 0.2095-- -876.61 -1515.38-4145.14- 
3 760.00 118.3 0.1230 0.4860 2510.24 416.89 0.9717 0.9499 1.1569 1.C105 0.1353 -940.99 -1638.13 -1231.95 

---4----764,00--112,t--041650- 0.587a-2200.33- 346.16 0.9698---C.9473 1.1860 1.0242 0.1466-- -977.94 -1710.12 -1282.20-- 
5 760.00 109.7 0.1920 0.6250 2087.41 321.46 0.9690 C.9463 1.1429 1.0338 0.1004 -992.82 -1739.44 -1302.54 
6 713.00 96.3 0.3380-0a-7650 1-5-27.43 207-.94 0.9615  4-.4494 
7 /60.00 91.3 0.409C 0.8310 1348.14 174.93 0.9627 0.9371 1.0973 1.1591 -0.0548 -1119.14 -1996.31 -1477.45 
4- -760.00 84.6 0.4970 0.8670 4191.61 147.,e8 C.-96t-9- 0.9344 1.0621 1.2640 -0.1740- -1155.37 -2072.69 -1528.39 
9 760.00 82.9 C.5780 0.858C 1C81.18 129.06 0.9595 0.9321 1.0427 1.3207 -0.2364 -1185.20 -2136.52 -1570.60 
10 760.00 78.2 0.7010 0.9410 949.63-- 108.01 £.9575---C.9291 -1.0236- 1.2842 -0.2269 -1224.87 -2222.75 -1627.12 
11 760.00 74.8 C.7970 0.9660 862.01 94.60 0.9560 0.9268 1.0166 1.2414 -0.1998 -1254.90 -2289.C6 -1670.20 
12 7.40-.00 7-040--0.451-0 0s9940 748.h5 78-.02 0.9530 0.-9-23-2- 1.0034----1.3332---0.2837---1299.36 -2388.83-1734.43.- 
13 760.00 72.6 0.8680 0.9780 808.59 86.67 0.9550 0.9252 1.0064 1.3459 -0.2907 -1274.97 -2333.85 -1699.12 

PURF COmon4ENT PROPERTIES 
CRITICAL PROPFRTTFS • 

1 I =-507.40 P = - OMFGAH-4.-0.0 DIPOLE = 0.0 ET-A-• 
2 T = 616.30 P = 34.60 V = 369.40. ['VEGA = 0.324 CMFGAH = 0.0 DIPOLE = C.0 ETA = 0.0 

-VAfeR -PRESSURE-EQUATION COFFELOIFNIS- VAPOR PRESSURE AT NBP 
1 A = 0.68778F 01 8 = 0.11715F 04 C = 0.22417E 03 P = 759.0 AT T = 68.7 
2-  A = 0.69905F 01 4--=- 0.21531E 03 P = 760.0 AT I = 138.3 

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT In ECF0 CHECK 
A • 0.1-2-546' 03 P. • .144561 00 C • 0.5472-01 03   -ID NUMBER • 48  

? A = 0.12940F 03 B = -.14187E 00 C = 0.41800E-03 IC NUMBER = 36 

--------- MIXTURE PROPERTIES- 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = -0-.2-811-6E-00---43-•---'440861 01 C • 0T54356E-00 -AR-FA-A130 VE-TH E-X- A X I 5 i S- 0.r-0394  
STANPARn DEVIATION = 0.35245E-C1 AREA BELOW THE X-AXIS IS -C.1312 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.30 
GIINF = 1.3247 G2INF = 1.3277 NORMALIZED AREA DIFFERENCE IS -0.5383 
TIINF = 138.35 T2INF = 68.74 HERINGTON J-FACTOR IS 30.54 

CONSISTENCY INDEX IS 23.29 



SUMMARY OF TOLSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION( 
MC19-Ft--NO4 PARAMP4CR YA-t.iJES 0-8-4FC-TFVC FUNCTION-  PRESSURE-  VOMPOSITION 

1 190.22, 41.43 C.9095F-12 8.12 0.00925 
2 178.38 229.28 0.3322C 02 35.53 0.0+572  
3 150.74 89.08 0.131SF 00 8.46 0.01025 

 -4 159.58 -77.13 0.8431F-01 8.28 - 0.00995 
5 -148.33 36G.56 0.4007F-02 4.99 0.00854 
-6  687.88 324.75 0.1271F-02 20.05 0.00535 - --- 
7 -3.60 184.23 0.2166E-02 8.01 0.00762 
P. 2f9.08 5 15-1413 0.56-S4E C3 3,40  -0.00923- 
9 -269.08 555.18 0.5695E-03 3.98 0.0C923 

-___ --1C------109.35--109.79  0.2598E 00 -6.71 0.00917 



IICXANift/ TCLUCNE(2) SYSTC►/ ()Tea 

- --------------------*-- 
SUMMARY VLF CATA AN0 CALCULATF0 PROPERT1FS 

NO. P T X1 Y1 F1CL F2CL PH11 P1-12 01 02 INIG1/02) B11 822 812 

1 760.00 103.5 0.0690 0.2280 1813.62 555.6C 0.9667 0.9592 1.3322 1.0111 0.2758 -.4032.86 -1260.15 -1142.48 
750,00 101.3 ei-e700- 11,z2q43- 1805421 592-.-16--e-i-9667--0.4591  1.3250 1.0167 0.2649 -1034.19 --1261.-82-.--1443.91 

3 760.00 103.1 C.0720 0.253C 1796.83 588.74 0.9666 0.9591 1.4247 0.9928 0.3647 -1035.53 -1263.51 -1145.45 
-----4---/6,.1400---10(45--04-1040- 0.3140- 1690.29-545.66 -0.9658 C.9581 1.3048 -°:1.0178--•0.2484-1053.11 -1285.72--1165.06--- 

5 750.00 99.4 0.1160 0.3460 1646.53 528.17 0.9654 0.9576 1.3227 1.0156 0.2643 -1060.69 -1295.32 -1173.52 
6 760.00 99.2 0.1200 0.3450 1638.67 525.04 C.9654 0.1576 1.2-810 1442-70 042-204---1062---1244.08 1115,44- 
7 750.00 97.9 0.1370 0.3800 1588.14 505.03 0.9649 0.9570 1.2746 1.0307 0.2124 -1071.16 -1308.61 -1185.22 

97.6 0.140C 0.3910 1576.63 500.50 - C.9648-00.9569- -1.2926 1.0250 - 0.2319 -1073.27 -1311.30-1167.59'- 
9 761.00 97.5 0.1420 0.3880 1572.81 455.00 0.9648 0.9569 1.2677 1.0356 0.2023 -1073.97 -1312.19 -1188.38 

- 760.00- 95.1 0.1770 0.4590- 1482.98 463.94 -0.9640. 0.9559 1.2749 1.0254 0.2178 ---1091.12 - -1334.06- -1207.58-- 
11 760.00 94.9 0.1810 0.463C 1475.65 461.11 0.9635 0.9558 1.2637 1.0290 0.2055 -1092.57 -1335.91 -1209.20 
12 7h3 00 1020-044620 1472.0 558 1i-25-74 1.0353 4341942- -1093.-29- -1336484-- -1210.02- 
13 760.00 91.1 0.2460 0.5510 1141.3C 4C5.80 0.9626 0.9542 1.2201 1.C451 0.1549 -1120.65 -1371.94 -1240.73 

---14--760.04 90.8 0.2540 0.5650 1331.07-'405.54 -0.9625- 0.9541 -1.2164 1.0375 • 0.1591 -1122.91 -1374.66-  -1243.28 
15 760.00 90.5 0.2600 0.5710 1320.90 402.12 0.9624 0.6539 1.2101 1.C412 0.1504 -1125.16 -1377.78 -1245.83 

-- 760.00 89.-0- -042930 P.6091 1270.46- -383.42.--0.9618- 0.9533 -1.1897 1.0409 -0.1335-1136.65 -1392.58- -1258.74-- 
17 760.00 88.0 0.3090 0.6210 1238.26 371.33 0.9614 0.9528 1.1801 1.0654 0.1022 -1144.39 -1402.60 -1267.47 
18 760.00 86.6 -04-3450--04651-0---1444.61 354.52 0.966S 044522 141468---4.0822 0.0598-1155.37 --1416.85- -1279.86- 
19 76C.00 86.1 0.1560 0.6590 1177.95 349.20 0.9607 0.9519 1.1418 1.0928 0.0439 -1159.33 -1422.00 -1284.34 
20 749400- 83.-4-a-44299 0.3210 1095.91 -319.54-0,9596 0.9506 -1.1130- -1.1005 0.0113 -1181.10 -1450.38 *1308.95-- 
21 750.00 83.1 0.4340 0.7240 1087.06 316.37 0.9595 C.9505. 1.1136 1.1C91 0.0040 -1183.55 -1453.60 -1311.73 

76-0.-00 83.0 0.4410 M.7330- 1084.12 31-5.32---0:9555--0.9505-----1.1125 1.0899-0.0205-1184.37 - -1454.67----1312.66-_- 
23 750.00 81.1 0.4990 0.7630 1C29.33 255.87 C.9587 0.9495 1.0770 1.1493 -0.0649 -1200.15 -1475.36 -1330.55 
24 760.00 80.9 0.5030 0.7680 1023.69 293.CE C.°5F6 C.9494 1.00-13 14-1416 0.0544 1201483- 1477457 1332446-- 
25 760.00 8C.7 C.5100 0.7760 1018.06 291.90 0.95F6 0.9493 1.0834 1.1255 -0.0381 -1203.51 -1475.78 -1334.37 
26 -7,,,0.p0- /9-,a -9.568a 0.8060 971.15---2-75.-.49--C.4570-0.'9485-1.0584--- 1.1704 -0.1006 -1217.97 -1498.84 -1350.80 - 
27 750.00 78.7 0.5780 0.8090 963.04 272.67 0.5517 C.9483 1.0526 1.1516 -0.1240 -1220.55 -1502.25 -1353.73 
-28 760.00- 76.7 0.6520 0.8520 910.21- 254.47- 0.9569----C.9473 1.0384- 1.1984 -0.1429 -1237.57 -1525.33 -1373.58 
29 751.00 76.6 0.6580 0.8520 907.62 253.58 0.9568 0.9472 1.0323 1.2237 -0.1701 -1238.86 -1526.50 -1374.59 
30 76-0.00 73.1 0i7960 0.9180 -810454 22-h.-±4  C.9453---1-4-0154---4,2833---0.2342---1270.36 "4568.50. -1410.57 -- 
31 . 760.00 72.5 C.8200 0.9270 806.22 219.38 0.9550 C.9450 1.0126 1.3224 -0.2669 -1275.85 -1575.91 -1416.90 

----32--  750.00 -72.t---0.8340-- 0.9350 756.79 216.25- - 0.9548 0.9447-----1.0159----- 1.2949' -0.2427 -1279.60 -1580.88 -1421.15 -  
33 760.00 70.9 0.8840 0.9550 769.11 207.C8 C.9542 C.9441 1.C137 1.3388 -0.2781 -1290.83 -1595.97 -1434.02 



_ . _______ 
PURE CCPPONENT PRCPERTIES . 

CRITICAL PROPERTIES - 
1 T = 507;90 P = 29.90 V = 372.4C OMEGA = 0.298 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
2 T = 594.00 P - -40.00 V = 331.10 OHIGA = 0-3-24-1---044-EGAI i • 0.-0- -Di P IX E-01--0110-- ----E-TA-w--04--0- --- 

VAPOR PRESSURE couArinN COEFFICIENTS VAPOR PRESSURE AT NBP 
1 A = 0.68778F 01 B = 0.11715E 04 C = 0.22437F 03 - - P = 759.0 AT T-* 68.7 --- 
2 A = 0.6S533F CI 8 = 0.13439E 04 C = 0.21938E 03 P = 759.4 AT I = IIC.6 

MOLAR VOLUME EQUATION COFEFICIENTS COMPONENT in ECHO CHECK- 
1 A = 0.12596F 03 8 = -.14456E CO C = 0.54720E-03 ID NLNBER = 18 
2 A = c.960,scr 02 B - .55774F 01 C --0.27703E 03 ID NUMFYFR-- 33  

MIXTURE PWIPEQTIES  
-------ACT4VITY-RATIf-EQUATION-CGEFE4t1FNIS . - RESULTS-OF-THERMODYNAMIC CONS ISTFNCY-TEST--- - 

A = 0.35490E 00 3 = -.89702E 00 C = 0.19230F 00 AREA ABOVE THE X-AXIS IS 0.0747 
STANDARD  DEVIATION  - 0.21645F 01 --AR-F-A-BEL-0 THEW -THE- -AXISk  I S- C  . 10'14 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.44 
G1-INF = 1.4254 42INE = 1.4184-- NORMALIZED AREA DIFFERENCE IS -0.1653-- 

. TIINF = 110.63 T2INF = 68.74 IERINGTON J-FACTOR IS 18.38 
CONSISTENCY INDEX IS -1.85 -- 

SUMMARY OF WILSON PARAMETERS • QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
 -0ODEL NC. PARAMETER-VALUES --OBJECTIVE FUNCTION -PRESSURE COMPOSITION _,._-....-...__.---- 

1 
 

70.32 2CC.39 0.0 4.82 0.00533 
-2-  455-06 99,81 0.7761E-03-    -8.o7 0.00866 .  
3 119.58 163.54 0.3559F-01 3.71 0.00546 
A 145.41 142.77 41,2-454F 01 3-.-85 0.00530 .  5 130.70 157.39 0.3686F-02 3.03 0.00566 

 ' -6, 265.44- 29.41 0.1408F-02 . 12.02 0.0C384 --- --- . 
7 160.81 12E.49 0.3048F-02 4.54 0.00503 

_ _ 8-  92.31 198.30- :0.2325E-03 1.49 0.00675 
9 92.16 1S8.43 0.2299F-03 1.49 0.00675 
10 156.12 140.30 0.445-SF-CI  2.42  0.00583-- 



HE/CAW-11) TCLUENV12) SYST-€44-478-8- 

SUMMARY VIE rATA ANC CALCULATFC PR1PEPTIES 

NO. P T X1 YI FICL F2CL PHI1 PFI2 GI 02 LNIG1/02) 811 822 812 

1 760.00 102.1 0.0900 0,2820 1755.32 571.87 0.9663 0.9587 1.3046 1.0014 0.2644 -1042.24 -1271.97 -1152.93 
 -2- 760.-00- -1009--0:1000- 0.3100-- 1-708.41 -552:433---0.-9654--0.9582 1- :3256----i.0059 - 0.2760 -1050.04 -1281.83- -1161.63 - -- 

3 750.00 96.0 0.1800 0.459C 1518.09 477.58 0.9643 0.5563 1.2251 1.0002 0.2028 -1084.28 -1325.33 -1199.92 
-- 7&0.00 -941A 0.1960-0.4840-1-457.46--454.09-0496-37-0:4556-- 1.2350-- 1.0225-0.1887 -1056.20 -1340.56 -1213.27-- 

5 760.00 91.0 0.217C 0.5180 1407.36 434.87 0.9612 0.9550 1.2357 1.0235 0.1884 -1106.47 -1353.72 -1224.80 
6 760.00 91.8 0.2540 0.5630 1332.77 406.50 C.9625 0.9'41 1.21-06 1.0407 0.-1513 4122.53-1374.-37---1242.85--- 
7 760.00 39.8 0.280C 0.5930 1297.38 393.31 0.9621 0.9536 1.1878 1.0376 0.1352 -1130.51 -1384.66 -1251.83 
-8- 760.00- 86.8 0.3390 0.6570 4201.50-- -357.81 0.9610---0.9523---1.1723 1.0455-- 0.1145-1153.40 -1414.29-1277.63-- 
9 760.00 86.3 0.3520 0.6640 1185.76 352.C5 C.56C8 C.9520 1.1560 1.0616 0.0852 -1157.35 -1419.42 -1282.10 

- 10 760.00- 85.3 0.3920 0.6970- 1154.74------340.75--0.9604- 0.9516 1.1184 1.0536 - 0.0597 -1165.31 -1429.79 -1291.09 -- 
II 760.00 82.5 0.4430 0.742C 1069.50 310.1C 0.9553 C.9502 1.1362 1.0745 0.0558 -1188.49 -1460.07 -1317.33 
12 71.04-00 02.4 1.-464-0--0014- 406-&-460 305.07 0.9562 C.8502 1440-08 1.-C81-2- --O.-0180- -1189432 -1464 -.-- 
13 760.00 81.9 0.4730 0.7570 1053.59 304.45 0.9591 0.9499 1.1017 1.0892 0.0115 -1153.C5 -1466.04 -1322.50 

 1-4- -760.00- 80.8 0.4910 0.7690 1027 .28 293.38 0.9506 -0.9454 1.1107 1.1118 -0.0010 -1202.25 -1478.12 -1332.93 -- 
15 760.00 81.0 0.5080 0.7770 1026.51 294.87 C.9587 0.9495 1.0803 1.1048 -0.0225 -1200.98 -1476.46 -1331.50 
I& 760.00-----7B:5-0.5790 048221- 957.6&---270.81 0.5516-C.5482 4.0736-1.1207 -0.0429 -1222.27 -1504.53 -1355.70-- 
17 760.00' 77.8 0.6050 0.8320 938.99 264.36 0.9573 0.9478 1.0603 1.1544 -0.0050 -1228.34 -1512.56 -1362.60 
18 75,0.00 76.8 0.6400 0.848.0 911.50 254-.91 0.9569 0.9473 --1-40854-4-1-4,1848 0.4215-4237453-1524.074 1343.44-- 
19 760.00 74.8 0.7070 0.8810 863.26 238.50 C.9560 C.9463 1.0425 1.2301 -0.1655 -1254.45 -1547.24 -1392.38 

-20 750400-- 774.2- 0.-7300- -0.8900 847419 -233.es- -0.9558 0.9459- -1.0401------- i.2516 - -0.1851 -1260.32 -1555.08-1399.09-- 
21 760.00 73.5 0.7700 0.9070 830.14 227.36 0.9554 0.9455 1.0252 1.2729 -0.2164 -1266.70 -1563.59 -1406.38 
-22 760:00-7243 -o,st3e -0.9270 lioo.32- -217442 -C.5549-0.9448 -140288 142842 0.2217 ---1278.21----1579.01---1419.55- 
23 760.00 72.1 0.8220 0.9300 797.97 216.64 0.9548 0.9448 1.0238 1.2582 -0.2375 -1279.14 -1580.26 -1420.62 
24 700.00 71.5 0.8620 C.9460 782.81. 211.63 0.9545 0.9444 1.0120 1.3219 0.2672---12854-19 4508:39 142-7456--- 
25 760.00 71.1 0.8690 0.9480 774.74 208.96 C.9544 0.9442 1.0162 1.3577 -0.2897 -1288.48 -1592.81 -1431.33 



PORE CCMPCNENT PROPERTIES 
tRITIC-AL-PROP-FRTIES - • - - 

1 T = 507.90 P = 29.90 V = 372.4C OMEGA = 0.298 OPEDAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
2 T = 594.00 P = 41.00 V = 331.10 OM-EGA-=-0-•-2-41---OMEDAH-=-06-0-----D-IRGLE--=--0.0- -E-TA--" 0.0 

VAPOR PRESSURE FOLATION COEFFICIENTS VAPOR PRESSURE AT NOP 
1 A-= 0.68778F-01 8 = 0.11715E 04 C = 0.22437E -03 ' P =. 759.0 AT T = •68.7 
2 A = 0.69533E 01 8 = 0.13439F 04 C = 0.21938E 03 P = 759.4 AT 7 = 11C.6 

----MOLAR 'VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK . 
1 A = 0.12596F 03 8 = -.14456F 00 C = 0.54720E-03 ID NUMBER = 18 
2 A = 4,484864C 02 El = .55714F 01 C = 0s-2-T703F-03 ID-NUMBER .-3-3  

MIXTURE PROPERTIES 
 AOT-TV-ITY-RATIO TOUAT111N CO-EfE4C4FNTS -RFSULTS-CF-THERMODYNAMIC CONSISTENCY-TEST- ---- 

A = 0.32410F 00 8 = -.62613F 00 C = -.79097E-01 AREA ABOVE THE X-AXIS IS 0.0805 
STANDARD DE-Y1471144-=-0-y-113C9E 01 A-PEA-4-ELDW THE-4-AX43-IS -0609-54- 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.49 
GIINE = 1,3828 G2-INF-= 1.4639 NORMALIZED APEA DIFFERENCE IS -0.0869-- 
TUNE = 110.63 T2INF = 68.74 HERINGTON J-FACTOR IS 18.38 

 CONSISTENCY INDEX IS -9.69 

SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
 tseapt NO, PARAMETER -VALUES 080ECITVE-FUNETiON -PRFSSURF -COMPOSITION - ------ 

. 1 -82.36 344.84 C.9095E-12 5.87 0.00238 
2 -243.05 575.1?-- ----- --- --------0.1016f-O2--- --6.62 0.00524 
3 -47.41 318.69 0.1097F-01 5.62 0.00259 
4 36.-r-1-3 306.:6 0.784SE 02 5.72 0400-252  
5 -136.88 408.27 0.2381E-02 5.33 0.00283 
6- 29.25 223.53 •0.1941E-03  8.26 0.00168 •  
7 -130.31 395.48 0.1783E-C2 5.81 0.00260 
8---2-32.94----530,91 0.1614F-02- 5.03 
9 -230.04 527.C2 0.1611E-02 5.02 0.00385  
10 54.13 324.06 0.004E 01 5-.-645-.-64 0.002-51. 

. 



• ----use+ert414F-(i) PMCNEt(2) SYS-TEH 07S 

• 

SUMMARY VLF DATA ANC CALCULATFC PROPERTIES  

NO. P 7 X1 Y1 FICI F2CL pH11 PFI2 GI 02 LN(C1/02) 811 822 812 

I 760.00 126.1 0.9648 0.9659 746.26 122.84 0.9394 0.9617 o.951e 5.7467 -1.7980 -1980.98 -742.33 -1641.52 
-----2----769.00---- 124.4 0.9936 0.9936-  714.45 t15.11- 0-.9385- 049611 0.9921 6.3202 -1.8517 -2003.16 -752.09 -1660.13 ------- 

3 760.0t 124.4 0.9971 0.9971 714.45 115.11 C.S3E5 0.9600 0.9921 6.3194 -1.8516 -2003.16 -752.09 -1660.13 

• 
PURL CO-FPCNENT PPM-PT-FES  

• • CRITICAL PPOPERTTFS 
--- t T-=-555.-30---P- - I9,*C -V _...-.-596.4C.. _OMEGA =-0.398 CNEGAH = 0.0 DIPOLE = 0.0 ETA = -OA 

2 T = 692.20 P = 60.50 V = 229.50 OmFCA = 0.449 OMFCAH = 0.241 DIPOLE = 1.45 ETA = 0.0 
VAPOR PRESSURE EQLATION-COFFEICIFNIS VAPOR PRESSURE AT N8P - 

1 A = 0.68353F 01 3 = 0.13240E 04 C = 0.21074E 03 P = 760.3 AT T = 124.1 
2 A - 0.7578-0E 01-- 1 = 0.-101701 04 -0---0-1-2(15-00-E-03  -P--=--763.2- AT-T---=-4-84--9- -- 

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT IC ECF0 CHECK 
-1: -- A -0.13846E03 8---= 0,87624F-01 C - 0.20020E-03 ID NUMBER = 19 
2 . A = 0.80964F 02 8 = -.20853E-01 C = 0.14800E-03 ID NUMBER = 32 

• 
MIXTURC PRoRERTIES 

ACTIVITY RATIO FCUATICN CCEFFICIFNTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST • 
-k - -.-19714F- 01 A-  --.16845-F-00 C-=-03I394f 00   EQUATION-  SOLVED FOR X-INTERCEPT------------------ 
UAW:ARO CEVIATION = 0.0 ROOTS ARE: X = 0.27885E 01 AND X = -.22519E 01 

 f4F1--4-UTF DILA:TIC:4 ACTIVITY COEFFICIENTS NEITHER ROOT IS IN THE RANGF -0 TO 1 
GlINF = 0.1393 G2INF = 6.2084 THERMODYNAMIC CONSISTENCY TEST IS ABORTED 

I TINF = 101.75 T2INF = 124.00 .  

SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSCLUTE DEVIATION) 
me0E-1-N-O-. RARAmETER VALUES -PBJECTIVE-FUNCTION -PRESSURE COMPOSITION • - 

I -33C4.53 31CS.03 C.38541 C2 49.96 0.01447 
2 1997.32 152.38 0.15731 C4 0.85 0:01-080  
3 9049.06 1282.96 0.1636F-01 18.21 0.00076 

 A 9303.69-  1283.67 0-.3317E-02 ' 18.22 0.00075 
5 9464.00 550.75 0.1936F-02 11.02 0.00848 
6 -5339.64 1344.34-  -0.5221E-06r -19.10   -0.00027 
7 9620.88 820.17 0.3423F-C2 13.01 0.00618 .  8 1947.16 550.99 0.2925E 04 1:6-2 0-4-01444  
9 -1948.26 6CC.S7 C.2929E-C4 1.63 0.01441 

1.0- -2589.31 260-7436------0-.-1461F-01- 10.86-  0.01446-  



ISO OCTANUII) MOTMICYCLCHOxANE(21 SYSEEM 080 

SUMMARY VLF DATA ANC CALCULATED PROPERTIES 

NO. P T X1 Y1 F1CL F2CL PHIL PHI? G1 G2 LNIC1/G21 811 622 612 

1 741.00 99.8 0.0400 0.0480 726.95 702.23 0.9495 0.9581 1.1546 0.9981 0.1457 -1587.17 -1315.06 -1450.30 
- 2 741.00- 99.6 0.0880 0.107C 724.01 699.35 0.9494 0.9580 1.1745 0.9895 0.1714 1588.77 -1316.36 -1451.74 

3 741.00 99.5 0.1400 0.1630 721.08 696.47 C.9493 0.9580 1.1291 0.9875 0.1340 -1590.37 -1317.65 -1453.19 
----4-----74-1.00--99,4--0.1900- 0.2040 719.13---694.56 0.9493--0.9579 - 1.0440 0.9998 0.0433 -1591.44 -1318.52 -1454.15 

5 741.00 . 99.3 0.245C 0.257C 717.19 692.65 0.9492 0.9579 1.0227 1.0039 0.0185 -1592.52 -1319.38 -1455.12 
6 741. 3-508 7-13.32 6ee.85 C.941-.1 C.9518- 1.0090- 1.0102 0.0012 1594.66 -1321.12 -1457.06 
7 741.00 '98.9 0.4070 0.4160 710.42 686.01 0.9490 0.9578 1.0058 1.0143 -0.0084 -1596.27 -1322.42 -1458.51 

- 8 -741.00 98.8 0.4760 0.4900 7ce.9 684.12 0.94SC 0.9577- 1.0157 1.0051 0.0105 -1597.35 -1323.29 -1459.49 
9 741.00 98.5 0.6950 0.7070 702.74 678.47 0.9488 0.9576 1.0117 1.0002 0.0114 -1600.59 -1325.91 -1462.41 

- -741.00 9P.4 0.7940 G.8090 699.87 -675.66 0.9487 0.9576 1.0174 0.9694 0.0484 -1602.21 -1327.22 -1463.88 
11 741.00 'a98.3 0.8790 0.888C 697.97 673.8C C.9487 0.9576 1.0115 0.9704 0.0415 -1603.29 -1328.09 -1464.85 

PURF COMP0NPNT-PROPERTIFS- 
CRITICAL PPoPFRTIES 

--1  -T = 544.10 41-= 25,40- V = 468.90 OMEGA = 0.303 -OMEGAH = 0.0 DIPOLE = 0.0 - ETA = 0.0 
2 T = 572.30 P = 34.3C V = 372.4C OMEGA = 0.235 CMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

VA-PQP PPESSURF--E-GUAT-40N CCEFFI-GTENTS -VAPOR PRESSURE AT NOP-- 
1 A = 0.68119F 01 8 = 0.12578E 04 C = 0.22073F 03 P = 759.2 AT T = 99.2 

. A = 0.68269P 01 B = 0.12729E 04 C = 0.22163F 03 P = 759.3 AT T = 100.9 --------- . 
RcLAP VOLUME FCUATIEN COEFFICIENTS COMPONENT ID ECHO CHECK 

1 A-=-C.17183E- C3-  A = -423795E 00---G-= 0.71100E-03 ID NUMBER = 20- 
2 A = 0.11310E 03 8 = -.38740E-01 C = 0.30202E-03 ID NUMBER = 26 

• 
41X-TURF P-ROPERTIFS 

ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 
-A- = G.-I-9593E-0C -{1=--.7-772E-049--C--=--04-71607E-00-  EQUATION SOLVED FOR X-INTERCEPT 
STANDARD DEVIATION = 0.28762F-01 ROOTS ARE: X = 0.69224F 00 AND X = 0.39526E 00 

INFINITE OILLTICN AG44-V44Y COE-F-F-1-C-1ENTS -HOTH ROOTS-ARE-IN THE RANGE-0 TO 1 
GIINF = 1.2164 O,2INF = 0.8752 THERMODYNAMIC CONSISTENCY TEST IS ABORTED 
TIINF-= 100.04- T-2INF = 98.35,  



• 

SUMMARY OF wlusnN PAPAMFTFPS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
-----MODFL NO. PAPAMFTFP-VALUFS- -OBJECTIVE FUNCTION PPFSSUPF COMPOSITION 

1 1164.12 -519.50 0.8777F-10 15.35 0.01412 
7 ' 2.02 55.12 0.1158E 04 4.00 0.00612  
3 728.50 -321.54 0.1828F-01 5.57 0.00682 

-4 744.79 -330.08 0.1651F-01 • 5.28 0.00697  
5 310.66 -161.42 0.11531-02 1.32 0.00562 
-6 411.56 -201.08 0.1082F-02 2.40 - 0.00560 
7 -54.04 97.65 0.1172E-02 1.01 0.00617 
4 . 71.17 0.68 0-.-2744E-04   1.02  
9 70.84 0.97 0.2714F-04 1.02 0.00606 

--- --FO-  7-21.50 -356.13 0.1094E 01 5.51 0.00781 - -- -- - 



ISO ccrAorm P01)401(2) SYSTIM 001 

- - - _ - --- ----- 
SUMMARY VLF CATA AND CALCULATED PROPFRTIES  

---  --- 
NO. P T X1 YI F101 F2CL PHII P1-12 GI G2 LNIGI/G2) 811 822 812 

1 750.00 113.3 0.427C 0.9364 1C28.73 74.0C 0.9541 0•17581 1.5365 1.0889 0.3444 -1452.95 -823.02 -1425.80 
2 7504-00-- 10449 0490/5 04-9459 -810.66 49.6A 049500-049536 049289 749943-2.1525 -1544440 - -894.57 - -1520.66- -- 
3 760.00 101.1 0.953C 0.9693 752.77 42.87 0.9487 0.9514 0.9683 10.7338 -2.4056 -1573.41 -S16.30 -1551.C4 
-4 -760.00 101.1 -0.9546 0.9704 752.77- 43.87 0.9487 0.9513-0.9678 10.7135 -2.4042 -1573.41-- -918.30 -1551.04-- 
5 760.00 100.6 0.9795 0.9864 742.76 42.90 0.9485 0.9505 0.9714 11.1372 -2.4393 -1578.68 -922.66 -1556.58 
6 760.00 100.6 0.4492 0.'.'1914 142476 42.50 0,0585 G-.-95-03--0,-966f3---1-3-.3652--2-.6264---1578-.68---922.F6 -15564-58---- 
7 760.00 131.0 0.9959 0.9966 730.87 41.76 0.9482 0.9497 0.9807 14.2900 -2.6790 -1585.04 -927.95 -1563.27 

-PURE- COmPCNENT -PROPERTIES 
CRITICAL PROPERTIES 

1 1 - 554,10 ---P---=-2544C V-=--4-64.-9-0 OMEGA--=--O.303 Ct4EGAH-= 0.0 - DIPOLE -= 0.0 - ETA 2=-- 0.0 ----- 
2 T = 692.20 P = 60.50 V = 229.50 umrnA = 0.449 OMFGAH = 0.241 DIPOLE = 1.45 ETA = 0.0 

------- -VAPOR- PRFSSURf EOLATIPN-CCEFFICTENTS VAPOR PRESSURE AT N8P - -- 
1 A = 0.68119F 01 B = 0.12578E 04 C = 0.22073F 03 P = 759.2 AT T = 99.2 

-- a A =-0475799F 01- 13 = 0.18170F--04---C- =-0.20500F 03 P = 76342 AT T = 181.9 
MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 

1 A = 0.114-9-31 03 R - .23795C 00 G--=-44-1-31-C-Or 03 10 NUMBER =-20- - - - ---- -- --- 
2 A = 0.80964F 02 B = -.20853F-01 C = 0.14800E-03 ID NUMBER = 32 

 41-XTURF- FROPERTIFS _ _____ 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A - 0-4-2-14540E -01 B - 4-5-24-I-71.. 01 C =---4-8•5192E-01 ------AREA ABOVE THE X-AXIS IS- 0.6698 
STAN0ARC CEVIATICN = 0.70237E-01 AREA BELO% THE X-AXIS IS -C.6620 

-INFINITE DILUTION ACTIVITY COEFFICIENTS -- - • - - CRCSS-CVER POINT IS X = 0.50 - - -- - 
CLINE = 14.2540 G2INF = 14.4376 NCRMALIZED AREA CIFFERENCE IS 0.0059 
T11NF = 181.75 T2INF = 99.24 HERINGTON 1-FACTOR IS 33.24 

CONSISTENCY INCFX IS -32.65 

SUMMARY-OF WILSON PARAMETERS - QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) - ---------- 
mnnFL NO. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITICN 

---.----1--._..__-.1078.08 1824.80 042010E-09 64.18 0.0C458 
2 -593.94 1958.70 0.1128F-02 24.75 0.01322 • 
3 7309.00 17474.92 -4).-4001E-01---- 65456  -0400463 
4 328.77 2061.05 0.2972F 00 63.05 0.00433 

------------- -----5 -. 459.45 976.18 0.10C1E-01 17.00 0.01557 • 
6 1224.71 2100.92 0.2869E-03 77.07 0.00358 
7 1088.82 911.33 0.1622E-01 • 19.03 0.01585 
9 1008.51 846.53 0.5018F-02 17.41 0.01652 

-------14- --10u1 .4......_.  443.?? 0.'0J.?P-0"? 17.40 0.01650 
10 -629.53 2/67.00 0.2181F CO 37.15 0.00961 

-.... 
**DIAGNOSTIC** 

 ? DATA POINTS Fpnm OPIGINAL PFFFPFNCE CFIFTEF PPIOR TO CALCULATION 
SEP INTR00UCTICN FOP CI-TAILS CONCERNING DATA BASF UPDATE • 



ISO 1CIAMT(1) ToLorNri?) SYS-TT-M-082-- 

--- --- 
SUMMARY VIE DATA AND CALCULATE() PROPFRTIES 

NO. P T X1 YI FIOL F201 PHT1 PH12 (1 (2 LNIGI/G2) 81.1 822 B12 

1 604.30 100.0 0.1000 0.1703 72C.87 537.65 0.55F8 C.9665 1.3436 0.9984 0.2969 -1585.04 -1290.01 -1439.38 
-2--- --6434t0--1094T0 -1).200o -0.2980 -730.87 537:-6-5--f-.956-1----0.9643--1.2481- 1..0096 - 0.2120 -1585.04 -1290.07-1439.38-- 3 676.00 101.0 C.3000 0.4022 730.87 537.65 0.9539 0.9625 1.1765 1.0300 0.1330 -1585.04 -1290.07 -1439.38 
4  70-2400 100.0 41,4100 -044905-- 730.87 537.65 0-49521 0.561-0-  1.1152 1.0618 -0.0491 -1585.04 -1290.07 -1439.38 --- 
5 721.30 100.0 0.5000 0.5753 730.87 537.65 0.9508 C.9600 1.0735 1.0900 -0.0152 -1585.04 -129C.07 -1439.38 
6 746.20 100.0 0.6000 0.655S 730-407 537.6-5 0.04S6 C.4591 1.0398---4.1256---04-0793 1585.04- 1290.07 -1439.-38- 
7 748.40 110.0 0.7000 0.7395 730.87 537.65 0.94S0 0.9584 1.0205 1.1541 -0.1231 -1585.04 -1290.07 -1439.38 

---8------ 758.56)----100.0--0.80)0 0.8223- 730.87 537.65 0.9483 0.9579 1.0055 - 1.1961 -0.1736 -1585.04 -1290.07 -1439.38 
9 769.50 100.0 0.9000 0.9092 730.87 537.65 0.9475 C.9573 1.0017 1.2392 -0.2128 -1585.04 -1290.07 -1439.38 

 PORE COMPO4'1-T-PRDP-FP--TIES  
CRITICAL PROPER:NES 

1 T --544.10 ---- P - 25.40- - V - 468.90 OMEGA - 0.303 OMEGAH = 0.0 DIPOLE = 0.0 ETA ? -_0.0 - 
2 T = 594.00 P = 40.00 V = 331.10 OMEGA = 0.241 CMECAH = 0.0 CIPOLE = 0.0 ETA = 0.0 

VAPOR PRESSURE ECUATION COEFFICIENTS VAPOR PRESSURE AT NOP - - --- 
I A = 0.68119F 01 0 = 0.125780 04 C = 0.22073E 03 P = 759.2 AT T = 95.2 
2 A .. 0.445330  01 8 - 0.134391 04 6---..--0-4-24-9-3-81. 03 P =-75944 AT T--.1--11-0-4-6------ 

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT In ECHO CHECK 
1  A - 0.17183E-03 8 = --.23795E- 00 C = 0.73100E-03 10 NUMBER = 20 
2 A = 0.98864F 02 8 = -.55774E-01 C = 0.27703F-03 ID NIJM8FR = 33 

MIXTURE PRO PERTIES . 
--- 

ACTIVITY RATIO 00LATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST 
A - 0439608F 00- 8-= -410034F 01-  C-= 0.363990 00 - AREA ABOVE THE X-AXIS IS 0.0880 ---------- , 
STANDARO OEVIATIEN = 0.40103E-02 AREA BELOW THE X-AXIS IS -0.0722 

IMEINIT-E-01LUTION ACTIVITY-COEFFICIENTS - ------ - CROSS-OVER POINT IS X = 0.48 _ ....._ 
. CITNE = 1.4860 G2INF = 1.2755 NORMALIZED AREA DIFFERENCE IS 0.0982 

TIANF----100.0e- ---T-21NF---- I-004-0e  -- CONSISTENCY-INDEX-IS -9482 

--t 
SUMMARY OF NILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 

MODEL NO. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION _ _ _ ______. 
1 163.27 155.74 0.1819F-11 1.88 0.00380 • 
2 77.09 211.79 0.646-51 06 1.38  0.00312- -- 
3 102.62 201.73 0.2269E-02 1.79 0.00322 

 4 80458 215488 - - -- 0.1665F-02 ------ --- 1.81 - - - 0.00307 , . _____ __________ 
5 -0.74 274.18 0.2416F-C3 1.99 0.00246 
6 -53.01 326.88 0.1014F-03 3.86 0.00201 _.  
7 -34.42 301.48 0.1860E-03 2.21 0.00224 
0 • 94.39 20-4.22 C.-64-44E 0',  -1471  0400320- --- -- -- 
9 94.40 204.21 0.6909F-04 1.71 0.00320 

-10-  104.93 197.34 -0.1219F-01 1.69 0.00328 



MO- SAW/LW OENZINE(2) SYSTFP 003A  
• 

- - - -  
SUMMARY VLF DATA AND CALCULATED PROPERTIES 

NO. P T X1 Y1 F1OL F2OL PHI1 PHI2 01 G2 LN(01/02) 811 822 812 

1 203.29 35.0 C.0242 0.2733 2C4.94 146.62 0.9897 0.9864 11.0827 1.0175 2.3880 -1659.63 -1387.87 -870.71 
2 241 i 1Gr 35.-0 ---O.-0254---0:-3128-204-. 44- -1-46.. 62-- 0.6-9885 C. 9862 12. 5342- 1.0002- 2.5283 --1659.63--13874-81 ----870.-74--- 
3 274.25 35.0 C.1302 0.4858 204.94 146.62 0.9812 C.9846 4.8965 1.C873 1.5048 -1659.63 -1387.87 -870.71 

--4-- 246.47 35.0 C.3107 0.5304 204.94 -I-46.62 0.9794 -C.-9847 2.3520 7 - 1.3181 -  0.5791 -1659.63 -1387.87 -870.7+-- 
5 202.50 35.0 0.4989 0.5546 204.94 146.62 0.9787 C.9850 1.5518 1.7442 -0.1169 -1659.63 -1387.87 -870.71 

0 1.4901 1.-8046---46F-187-7----1654-.63 -1-38-7.47 -874.-74-- 
7 2•42.49 35.0 0.6305 0.5790 204.94 146.62 0.9783 C.9855 1.2813 2.2370 -0.5572 -1659.63 -1387.87 -870.71 

----5---233.55 35.0- 0.7965 0.6421- 204.94-  146.62- 0.9780 -D.9875 1-.0903 3.3546- -1.1239-1659.63 -1387.87 -870.71-- 
9 255.82 35.0 0.9197 0.7638 204.94 146.62 0.9788 C.9919 1.0208 4.9767 -1.5842 -1659.63 -1387.87 -870.71 

PURE COMPONENT PRCPEPTIES  
CRITICAL PROPERTIES 

1 T-= 513.20- P = 78.50------V = -118.00-- OMEGA = 0.557 - CMECAH = 0.105 DIPOLE = 1.66 - ETA =--I•21 -- 
2 T = 562.00 P = 48.60 V = 260.10 OMEGA = 0.211 ONEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

------ ------ VAPOR-PRFSSUR F EQUATION- CCEEFICtENTS VAPOR PRESSURE AT NBP 
1 A = 0.78786F Cl B = 0.14731E'04 C = 0.23000F 03 P = 758.5 AT T = 64.7 
2 A - 0.69056F 01 8 = 0.121102 04 C = 0-4622079E 03 P -=-76G. G -A I- 7-= ----8-0.-1  

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 
1 A = 0.64511F n2 8 = -.15716F 00 C = 0.3E735E-03 • IC NUMBER = 23 
2 A = C.70863F C2 3 = 0.14907E-01 C = 0.158-80E-03 ID NUMBER = 5 

'  MIXTURE PROPERTIE 
ACTIVITY  RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.25229F 01 B =- -.65591E-01 --C = 0.23941E 01 - AREA ABOVE THE X-AXIS IS 0.5443 
STANDARD DEVIATION = 0.14030E 00 AREA BELOW THE X-AXIS IS -0.5029 

----------------INFINITE-DILUTION ACTIVITY COEFFICIENTS-- -------- -- - -- - - CROSS-OVER POINT IS X = 0.46 __ _ . 
GIINF = 12.4642 G2INF = 5.1664 . NORMALIZED AREA DIFFERENCE IS 0.0395 
TUNE a 35-.0-0 -T2I-NE--= 3-5-.4a CONSISTENCY INDEX IS 3;695 

• • 

SUMMARY nF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
- - mnnFL-NO..- PARAMETER VALUES 'OBJECTIVE FUNCTION - • -- PRESSURE COMPOSITION - 

1 1705.28 -14.38 0.1064F-08 16.6S 0.02428 
2 1894.-90  1-70.-75- 0.1389E---43-- 1.42 0.00653 - . 
3 1814.92 167.56 0.13311 01 1.98 0.00431 
4 1808.24 171.59 0.1041E-01 1.89 0.00453 _ .„ 
5 1816.27 181.39 0.1638C-02 1.28 0.00520 
6 1817.56 158.10 0.1059F-02 2.43 0.00427 
7 1815.39 179.95 0.10571-02 1.39 0.00503 
8 1018.11- 150.21- 0.4319E-03 - 0.95 0.00578 .----- 
9 1817.83 190.75 0.4318F-03 0.94 0.00582 
10 1819.39 160.45 0.5370E-02 2.27 0.00423 



• 
• MET I 'VOL ( 1 ) PFN I-1N ri 2 / SYSTEP 0838 

SUMhARY %/Lc; DATA AND CALCULATF0 PRCPFRTIES  
__. 

NO. P T X1 YI F101- F201 PHI) PHT2 01 G2 LNIGI/G2t 811 822 B12 

1 465.04 55.0 0.0104 0.3C19 495.2C 320.38 0.9810 0.9754 9.1560 1.0190 2.1956 -1318.35 -1169.33 -747.59 
2-. 527.12-- 55-7:0- 0-.0493- 0.4051 -495.2f}-----320.38----0.-9751-0:9741 8.5197 1.0004 2.1419 -1318.35 -1169.33 -/47.59-- 3 597.48 55.0 0.1031 0.4841 495.20 320.38 0.9692 C.9726 5.4842 1.0405 1.6621 -1318.35 -1169.33 -747.59 

- 4 -664.24--55.r--0-.3297 -0.v 5540 495.2C 320.38-0.-9636- G.9719 2.1690 1.3368 0.4840 -1318.35 -1169.33 -747•59 
5 675.62 55.0 0.4874 0.5845 495.20 320.38 0.9621 C.9726 1.5720 1.6574 -0.0529 -1318.35 -1169.33 -747.59 
6 675.99 55.0 C.4984 0.5858 495.20 120.-48 0.9621 0.9726 1.5415 1-.-6094 0.419-17 -1318-.35---1169.33 -747.59 
7 678.44 55.0 0.6076 0.6078 495.20 320.38 C.9613 C.0734 1.3157 2.C539 -0.4454 -1318.35 -1169.33 -747.59 

--8---664. 91--5-5.4 -0-. 7896r-0 .671.6-495 .2-0 320.38---0.9606--0.-9766 1-40956 -3.1540--1.0574 -1318.35 -1169.33 -747.59 - 
9 622.29 55.0 C.9014 0.7697 495.20 320.38 C.9615 C.9825 1.0304 4.4446 -1.4617 -1318.35 -1169.33 -747.59 

nun c 
 

' -1-FS  .  
CRITICAL PPOPFRTIFS 

 -}  T-.. 5•13.20 -FL= 78.50- -V-=-----118-.00 -CMFGA-= -0.557 OMEGAH-= 0.105 DIPOLE = 1.66 -ETA -= 1.-21 
? T = 562.00 P = 48.60 V = 260.1C OMFGA = 0.211 CPFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

--VAFOP-PRESSURE FCLATION CCE-F;-ICIFSTS VAPOR PRESSURE AT-NBP-- ---- ----- 
1 A = 0.78786F Cl 8 = C.14731F 04 C = C.23000F 03 P = 758.5 AT T = 64.7 
2 A - 0.69-056X 01 14 - 0.42110E 04 C - 0.2-30-798-03- P---=-740.0-AT-4 - 43-0,14 - 

MOLAR VOLUME ECUATICN CCEFFICIENTS COMPONENT ID ECHO. CHECK • 
I A ..-0.64511E.02 B =,--419716E tO --E = 0:38735E-03 ID NUMBER = 23 
2 A = 0.70863F 02 8 = 0.14907E-01 C = 0.15880E-03 ID NUMBER = 5 

'  MIXTURF PP9OCRTICS 
ACTIVITY RATIO EQLATICN CCEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A-= 0.23426F-01-B -=------59019E OL -t = 0.19472F 01 AREA ABOVE THE X-AXIS IS 0.5165 --------- 
STANDAR0 0EVTATION = 0.87595E-01 AREA BELOS THE X-AXIS IS -0.4756 

IMF-1-S(1TC DfLUTION-ACT,VITY-COEFFICIENTS ._....CROSS-OVER POINT IS X = 0.47 
GIINF = 10.4082 G2INF = 5.0133 NORMALIZED AREA CIFEERENCF IS 0.0410 
TlINF = 55.00 T2-1-kE-=. 55.00 CGN SI-5-TF NC Y-1-NOE -X-1-5 4.-10  

SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
MODEL MO. PARAMETER VALUES OBJECTIVE FUNCTIEN PRESSURE COMPOSITION 

1 1700.14 -18.13 0.3617F-C8 36.93 0.02330 
.  2 1768.98 193.09 -0.2663F-03 2-w63 0.00630 ---,-- 

3 1703.92 18C.55 0.42491T OC 1.90 0.00591 
4- 1800.04 160.14 0.6759F-02 2.80 0.00586  
5 1809.94 167.17 0.1353F-02 1.70 0.00605 
6 1809.16 157.05 0.1091F-02 2.68 0.00594 
7 1810.89 167.23 0.1083F-02 1.69 0.00606 
8 1814.61 -170.14  0.2343F03 1.73 0.00609 . 9 1811.56 11C.16 0.2343F-03 1.73 0.00609 
It -1800.15 151.38 . -0.3083E-02 3.86 0.00578 



MOTtAN1L11/ BENIENC(2) -&f-STEM-0&3C  

SUMMARY VLE CATA ANC CALCULATED PROPERTIES 

NO. P T X1 Y1 F1OL F2CL PHII PHI2 01 02 LNICl/G2/ 811 822 812 

1 7i0.00 70.7 0.0260 0.2670 904.64 546.40 0.9761 0.9652 8.4085 1.0070 2.1223 •••1105.54 -1C37.62 •4)704.98 
2-----760.00--64.4-0-.0500---41.37L0- 774.19 -475.97 0.9705--0.9658 7.0581 4.0176 1.9368 - -1158.91 -1070.49 ---.--690442& 
3 760.00 62.9 0.0880 0.4570 676.20 422.2C 0.9658 0.0669 5.6284 1.0327 1.6956 -1206.22 -1099.69 -707.32 

---4- 760.40- --6443--.2- -0-4. L640- -0.5260 605.65 385.17 049624- -0.9683 3.8410 1.0796  1.2692 -1243.02-1122.47 - -720.55- 
5- 

 
 760.00 58.6 0.3330 0.5590 573.27 364.74 C.9603 0.9691 2.1338 1.3305 0.4723 -1265.10 -1136.17 -728.48 
6 7f,0.00 54.0 -0.5493 0.5950 559.31 356.86 0.9589 C.07044 1.4000 1.4445 0:2714 12-74.-00-1141.-70 734-.64-- 
7 730.00 58.1 C.6990 0.6330 561.10 357.37 0.9579 0.9721 1.1731 2.5084 -0.7600 -1272.85 -114C.98 -731.26 

--- 4 760.00 58.5 -0.7820- 0.6650----569.42----362.57 -0.5573- C.9736 4.0849 3.1255 -1.0581 1267.53 -..4137.68 -729.36-- 
9 7N0.00 59.9 0.8980 0.7600 602.51 381.17 0.9563 0.9786 1.0193 4.5753 -1.5015 -1247.23 -1125.08 -722.07 

---1-0---/40.00-62.7 0.9730-0.9070 672,06- -419.91 -0.9564 0.9471 1.0067 -6411332 •••1.8071 -1208.39 -1101.03 --••708.10 - 

PURE COMPONENT PROPERTIES 
-- CR 1--4-4CA-1-PROPER T I ES 

1 T = 513.20 P = 78.50 V = 118.00 OMEGA = 0.557 OMFGAH = 0.105 DIPOLE = 1.66 ETA = 1.21 
-------2- T--= 562-.00 ---T48.64-----V = -26-0.10 -OMEGA = 0.241 CME0A4 = 0.0 DIPOLE = 0.0 ETA-=- 0440 
VAPOR PRESSURE EQLATION COEFFICIENTS VAPOR PRESSURE AT NBP 

1 A - 0.78786E Cl 4 = 0.14731E 04 C - 0.23000E 03 P - 758--w-5-AT T - 44-147- 
2 A = 0.69056F 01 8 = 0.12110E 04 C = 0.22079F 03 P = 760•C AT T = 80.1 

 44LAR-VOL-UME EQUATION -COFEFACIfh45 COMPONENT ID ECHO CHECK 
I A = 0.64511F 02 4 = -.19716E 00 C = 0.38735E-03 ID NUMBER = 23 
2 A---= 0.70863E---02----4-= 0.144C-7E-01 C-=-0.15880E-03 ID NUMBER = 5 - - - 

MIXTURE PROPERTIES  
-AC-T4VITY RATIO 'EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY-TEST- - -- 

A = 0.21610F 01 4 = -.51093F 01 C = 0.11452E 01 AREA ABOVE THE X-AXIS IS 0.4912 
-STANDARD-DEVIATION7= (1.85914F-01- AREA BELOW THE X-AXIS IS -••0•5017 ----- 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-CVER POINT IS X = 0.47 
Cl I NE - -4-6-644-00- -0-7:1NE--=-6-.0437  NORMAtILED-AREA DUFFFRENCE IS---0.0106  
TUNE = 80.10 T2INF = 64.75 HERINGTON J-FACTOR IS 10.00 

CONSISTENCY INDEX IS -8.94 - ------ 

.  
SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE,DFVIATION) 

MODEL NC. PAPAKETER-VALUE-S----4zRSECT-14F FLINCT4ON PRESSURE-  COMPOSITION- 
1 1638.61 127.82 0.2201E-09 20.27 0.01438 
2 1740.44 176.26 0.1761F-03 2.34 0.00516 -- 
3 1698.63 215.18 0.1637E-01 2.64 0.00402 
4 17C4.04 211.47 0.2443F-02 2.38 0.00413 
5 1714.37 196.48 0.6018E-03 1.89 0.00436 
6  1-7-1-1.54}----20t-.-05-0.5135F-03 74105 - 0.00427 ---- 
7 1771.84 181.56 0.55581-C3 1.63 0.00467 
S 1716.47 193.81 0.8536E-04 1.80 0.00443 .  
9 1716.40 193.91 0.8539E-04 1.81 0.00443 

.10 1699.24 215.42 0.2324F-03 - - 2.64 0.00404 



METIAM1111) CARBON TETRACOLORI-01(2) SYST-EM-0-8-4A- .  

SUMMARY V1F OATA AND CALCULATED PROPERTIES 

NO. P T X1 YI Fint. 02CL PHI1 Pt-I2 GI 02 LNIG1/G21 611 622 812 

1 259.13 35.0 0.0169 0.3297 2C4.94 173.52 C.9855 c.9830 24.2963 0.9991 3.1912 -1659.63 -1403.92 -881.52 
2- 262:31- 354-0-- C.0189 -0.1374 204.94-- 173.52 0.-9851.- 0.9829 22,4971- 1.0017 - 3.1117 -1659.63 -1403.52 ,--881.52 -- 
3 315.12 35.0 0.1349 0.463C 2C4.94 173.52 0.9789 0.9815 5.1627 1.1041 1.5424 -1659.63 -1403.52 -881.52 

---4--- 324.64--- 35.0 0.3560 0.4915- 204.94- 173.52 0.9776- C.9816 -2.1366 - 1.4469 -0.3898 -1659.63 -1403.92 - -881.52-- 
5 325.71 35.0 0.4776 0.5030 204.94 173.52 0.9773 C.9818 1.6347 1.7494 -0.0678 -1659.63 -1403.92 -881.52 
6 325.71 35.0 0,4039 0.5056 2C5.95 173.52 C.9773 C.-9818- 1,5888 -1-.7964---0.1228-1659.63----1403.52------881.52-- 
7 323.81 35.0 0.6557 0.530? 204.94 173.52 0.9769 0.9825 1.2472 2.4964 -0.6939 -1659.63 -1403.92 -881.52 

----8---312,61 35.0 C.7912 0.5792 2C4.94-- ---173.52--O.767- 0.9843 - 1.0900- 3.5661 -1.1853 -1659.63 -1403.52 -881.52 - 
9 217.37 35.0 0.9120 0.7024 2C4.94 173.52 0.9777 0.9890 1.0185 5.3365 -1.6562 -1659.63 -1403.92 -881.52 
 - - 

PURE COMPONENT PROPERTIES 
CRITICAL PROPERTIES 

 1- T =--513.20 P-= 78.50 -V- -.----1-18 .0-0 -PM-F6A =-- --0.557 OMEGA+1--= 0. 105 -DIPOLE = 1.-66 ETA-=--1.21 --- 
2 T = 556.4C P = 45.CC V = 279.6C OMEGA = 0.193 CVEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

- -VAPOR- PRESSU RE EQUATION tOFFETCIENTS VAPOR PRESSURE AT- N8P 
1 A = 0.78786E Cl 8 = 0.14731F 04 C = 0.23000F 03 P = 758.5 AT T = 64.7 
2 A .. O. -9335r 01 8 .1. 0.124241 04 C - 0.23000E 03 P -=-1-66 EA- AT T ii 76.8 - 

POLAR VCLUMF ECUATICN COEFFICIENTS COMPONENT ID ECHO CHECK 
1- A- =-C.6451- tE C2-  13 -= -.197-16f-00 e-= 0.38735F-03-  - ID NUMRFR = 23 
2 A = 0.61938E 02 B = -.29977E CO C = 0.16761F-02 ID NUMBER = 6 

MIXTURE' PROPERTIES 
ACTIVITY RATIO FCUATTCN COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

-  A =- 0:31277F -CU B =--.67713F 01-  C--= 0.40678E- 01 AREA ABOVE THE X-AXIS IS 0.6430  
STANOARC DEVIATION = 0.25487F 00 AREA BELOW THE X-AXIS IS -0.5449 

 fNEINFTE-DILLTION-ACTUVITY-CefFfICIENTS CROSS-OVER POINT IS X = C.45 
01INF = 22.8225 WINE = 4.8344 NORMALIZED AREA CIFFERENCE IS 0.0825 • 
T11Nr = 35.60 T2INF .. 35.00 -EEN-S-ES-TENCY INDEX IS---8- 2-5- • 

SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION/ 
 -MODEL Ne. PARAMETER - VALUES 'OBJECTIVE FUNCTION PRESSURE COMPOSITION -- 

I 2331.35 -311.79 0.39881-08 26.91 0.04489 
2 2380.32 4.11 0.1931E-05 -3,31  0,00971  
3 2599.76 -37.27 0.1623F 00 1.11 0.0C358 
4  2508.47 -26,53 0.1636E-Ca 1.23 0.00312 - - - 
5 25F5.70 -30.54 0.4982F-03 1.13 0.00326 
6- 2583.04 11.12 0.2141F-03 1.94 0.00314 
7 2583.19 -26.17 0.3756E-C3 1.20 0.00308 
fi 2584.57 18.02-------034F-03 1,05 -0.00374  • 9 ' 2584.83 -38,27 0.1834E-03 1.05 0.00375 

10 2-5442 .24 --2A ..411- 41_24Q7P-41A, i -It. 1.1 AIVI1G 



m-TivoLti) CARBON TITRACHLO-R-1-01(2/ SYSTEM 0640 -- 

SUMMARY VLF CATA ANC CALCULATED PROPERTIES . 
• 

NO. P T X1 Y1 FilL F2CL PHI1 P81? GI G2 LNIG1/G2) B11 822 812 

1 530.66 55.0 0.0254 0.3619 495.20 366.24 C.9740 0.5699 16.2539 1.0027 2.7856 -1318.35 -1189.62 -758.82 
---2 -716N5---55.0 0N1453-- -0.4981--__495.20 366.24 0.9625 0.9669 4.6425- 1.1111 1.4299 -1318.35-1189.62 --758.82 ---- 

3 741.36 55.0 0.3647 0.5284 495.2C 366.24 0.96C2 0.9669 2.0796 1.4454 0.3638 -1318.35 -1189.62 -758.82 
---4----745.60-- -55:0 -0.4893 - 0.5431-r 445.20 366.24 0.9595 0.9673 1.6011 -1.7526 -0.0904 -1318.35- -1189.62 -758.82-- 

5 745.72 55.0 0.4946 0.5438 495.20 366.24 0.9595 0.9673 1.5862 1.7686 -0.1089 -1318.35 -1189.62 -758.82 
6 744.54 55.1 0.6448 04-56-f36 495420 366-4-24--0.55117---(14-9684, 1.2692- 2:3785 -0.6281 4-31&.35 -1189.62----758.-82  
7 724.28 55.0 0.7903 0.6187 495.2C 366.24 C.9584 0.9713 1.0958 3.4751 -1.1541 -1318.35 -1189.62 -758.82 
_-8_..._.-658.37-55.6 -0.9084 -0.7337 495.20----366.24 0.9558 0.9790 1.0288 ----5. 1206 --1.6049---1318.35 -1189.62 -758.82 - 

_ _ 
PURF CrVFONENT PROPERTIES 

CRITICAL PPOPEP7-4ES  
I T = 513.20 P = 78.5C V = 118.0C OMEGA = 0.557 CMFGAH = 0.105 DIPOLE = 1.66 ETA = 1.21 
2---T--=   556.40--- P = 45:00 V-= -279460- OMFGA-= 0.193 - OMEGAH = 0.0 DIPOLE = 0.0 - ETA =--0.0 -. 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT N8P 
1 A-=-0.78786E-C-1 5-a-0444734E 04 C-- =-'0423000F 03- P = 758.5 AT T = -64.7 
2 A = 0.69335F 01 B = 0.12424E 04 C = 0.23000F 03 P = 766.0 AT T = 76.8 

MOLAR VOLUME -EQUATION CCEFFICIENTS ---cGmReNENT ID Eci-o c44Eci(  
1 A = 0.64511E 02 13 = -.19716E 00 C = 0.38735r-03 ID NUMBER = 23 
-2-  A-= 0.61938F 02 9 - -.29977F-00 t== 0.1676IF-02 ID NUMBER. = 6 

MIXTURE PROPERTIES 
_ACTIVITY RA-T-TO-F9UA-T-1-434 E-GEFFICIFIsTS  PESA*46-0-F-74414-MGCW-NA-MIC CONSISTEWei.-TEST  

A = 0.27520F 01 3 = -.73479E 01 C = 0.25499E 01 AREA ABOVE THE X-AXIS IS 0.5842 
STANDARD DEVIATTON * (1.t9040-F- 00 • AREA BELOW THE X-AXIS IS -C.5229 -------- 

INFINITE DILUTION ACTIVITY COEFFICIENTS CRCSS-CVER POINT IS X = 0.46 
- GLINE =-15,6732 G2INIF - 5.1863- ._--NORMALIZED AREA clEEFRENcE IS -0.0554 

TITNF = 55.CC I2INE = 55.00 CONSISTENCY INDEX IS 5.54 
•  

5U-m-M-ARY--0-E- kiLSON PAPAMFTERS , -QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
monEL NO. PARAMETER VALUES OBJECTIVE FUNCTICN PRESSURE COMPOSITION 

-1 2260.33 -319.27 0.1573E-08 56.06- 0.03184 
2 2408.64 -45.96 0.3908E-04 3.36 0.00483 

.  
3 2571.55 44-.05 0.-3-1-7-1E 02 1-.436-- 0.00310  
4 2558.27 -85.77 0.9963F-03 1.75 0.00306 

-------- 5- 2551.25- -81.66 0.2852F-03 1.90 0.00311 . 
6 2552.02 -76.18 0.1948F-03 2.13 0.00316 
7- 2546.89- -77.96 0.2553F-03 • 2.06 0.00316 
8 2550.C3 -93.31 0.8409E-04 1.83 0.00312 

-- -4  25E1.11 -83.34 0.640,3r-64 1.83 0.00312 • 
10 2570.91 -93.15 O.dd92F-04 1.84 0.00309 

. ...._ 
**DIAGNOSTIC** - 

----- - 1 DATA POINTS FROM ORIGINAL REFERENCE DELETED PRIOR TO CALCULATION  
SFF INTRODUCTTON FOP DETAILS CONCERNING DATA BASE UPDATE • 



tin-IAN-A(') cm/kw-n.(2) SYSTE-R-08-5 

SUMMAPY VLF DATA ANn CALCILATEC PPCPERTIES 

NO. P T XI YI FlOL F2.01 PHI1 PHI2 GI G2 LNICl/G21 011 822 812 
------ 

1 760.00 76.6 0.1340 C.1830 1116.25 680.49 0.9640 0.9583 0.8550 1.0075 -C.1184 -1035.32 -1196.54 -1113.82 
------2----- 760.e0----754-0---0-.-2420- 0.3260 - 1055.67-- 639.26 -0.9632• 0.9574 - 0.9327 1.0098 -0.0795 -1053.76 -1217.71 -1133.61 --- -- 

3 760.00 73.6 0.3200 0.4280 1004.81 604.87 0.9624 0.5565 0.9722 1.0088 -0.0370 -1070.20 -1236.60 -1151.25 
4----760.0f--------72.3 -0.4010 0.5290 959.33 574.30 0.9617- 0.9558 1.0036 0.9924 0.0112 -1085.72 -1254.45 -1167.91 
5 740.00 71.7 0.'s350 0.5660 938.91 560.62 0.9614 0.9554 1.0110 0.9927 0.0183 -1092.97 -1262.78 -1175.70 
6 760.00 70.0 0.5420 046764---882-4-80 523.30--f}:-%(}1.----0.9543--1.0256 0.5784---0.0511 -1113.81-1286.76-1198.08 ------ 
7 750.00 63.6 0.6520 0.7590 838.78 454.10 0..9596 0.9535 1.0107 1.0134 -0.0027 -1131.31 -1306.91 -1216.88 8-  760.00- 6747 0.7280---0.8130--811.37- --476.05---C.9591 0.9525 - 1.0018 1.0436 -0.0409 -1142.72 -1320.05 -1229.14 ------ 
9 760.00 66.9 0.7900 0.8580 787.60 460.45 0.9587 0.9524 1.0032 1.0606 -0.0556 -1152.97 -1331.86 -1240.16 

-----10--- 760.00 66.6 0.8140- 0.8750 778.83 454.72 0.55F5 0.9522 1.0039 • 1.0671 -0.0611 -1156.84 -1336.33 -1244.33 - • 
11 760.00 65.8 0.8730 0.9190 755.83 439.71 0.9580 0.9516 1.0125 1.0468 -0.0333 -1167.24 -1348.31 -1255.50 
12 760 4-00---1,44-6----44-410A-----04-9 370 7-504 17 43E.01- 0. 9514- -0. 9515-049977-141 584- ---0 . I -493----1169.- 85-1351432- -4258 431- ----- -- 

- 
PURE COMPONENT PR OP ER T TES 

-0, RI- T-IC A4-- PROP FR T I F S  
1 T = 513.20 P = 78.50 V = 118.00 CMEGA = 0.557 OMEGAH = 0.105 DIPOLE = 1.66 ETA = 1.21 
2 T - 516.-00 P = 63400 V - 161.40 OMFG4-=-0.63-7 -8H-FG-kl-1 =,- 0.152- DIPCLE-=--1-464----E-74-=---14-40  

VAPOR PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT N8P 
 4- -A = 0.78786E-01- B =-0.14731E -04 C = 0.21000E-03 P = 758.5 AT T_= 64.7 _____ 

2 A = 0.80449F 01 8 = 0.15543E 04 C = 0.22265E 03 p = 762.1 AT T = 78.4 
' -WA-AP-VOL 0 ME--f-0 U A T I ON- C 0 F. FE I C I F-NT 5 -COMPONENT ID ECHO-CHECK - 

1 A = 0.64511F 02 8 = -.19716E 00 C = 0.38735F-03 ID NUMBER = 23 
2 A - C.527011. C2 3 s .31109C 01 C - 0.160-004-0-   ID NUMBER -=-1-1  

MIXTURE PROPERTIES 
 -ACTI-VITY RATIO- EQUATION COEFFICIENTS -RESULTS -CF THERMODYNAMIC CONSISTENCY TEST _ _ ._____. 

A = -.25121F 00 8 = 0.10231E- 01 C = -.96279F 00 EQUATION SOLVED FCR X-INTERCEPT 
STANDARD DEVIATION - 0.28018E 01 ROOTS-ARE: X - 0.38544f 00 A-1r4 X m 0.61750( 00  

INFINITE DILUTION ACTIVITY COEFFICIENTS 80TH ROOTS ARE IN THE FANCE 0 TC 1 
OHNE = 0.7779- G2INF = 1.21.04  THERMODYNAMIC CONSISTENCY TEST IS ARERTE0- _ 
TUNE = 78.33 T2INF = 64.75 



- _ 
. 

SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
------ MO0FL NC.--PARAMFTER VALUES -OBJECTIVE FUNCTION- PRESSURE - COMPOSITION 

1 -551.31 143C.C4 0.1741F-12 35.39 0.01983 
2 318.19 837.43 44-8017F-04-- ---_._-.4.49___r_.___..0.00885 --- 
3 -270.40 704.92 0.3504E-01 6.91 0.00874 
4 277.59 710.87 0.3671E-01 - • 5.40 0.00853 • 
5 -285.60 677.28 0.2546F-02 3.5c 0.00799 
-6- 200.35 396.14 0.1807E-02 -- - - 9.24 0.00805 
7 -236.56 525.45 0.1829E-02 5.38 0.00759 
3 324.32 82:1.63 -0.3256F-03  3.29 0.00855 
9 -324.32 821.63 0.3255E-03 3.29 0.00855 . 

3-A----------298.67 755.43 0.1472F 01 3.78 0.00849 

....___ 



HCT-FANAL(1) rTitYt ACITATE-1.2) 5-Y5I-f-M-0-86A  

SUMMARY VLE oATA AND CALCULATEC PRCPERTIFS 
_ 

NO. P T X1 Y1 FIOL F2OL PHIL PHI2 GI G2 LNIC1/021 811 B22 812 

1 231.50 40.0 0.0500 0.2115 258.89 186.02 C.9804 0.9771 3.7067 1.0080 1.3C21 -1565.90 -1927.30 -1814.38 
- -2 231.50- 40-:-0 -0.0670 0.2130 758.89  -186.02 0.9-8C4---0:9771 2.7859-  1.0245 - 1.0004-  -1565.90 -1927.30-  -4814.38 

3 240.00 40.0 C.0970 0.2620 258.89 186.02 0.9759 C.9762 2.4523 1.C281 0.8653 -1565.90 -1927.30 -1814.38 
4  259.00 40.0 -0.1540 0.3718 258.89 186.02--0.5785--0.9742 2.3622 1.0058 0.8538 -1565..90 -1927.30 -1814.38 
5 268.50 40.0 0.2175 0.4242 258.89 186.02 0.9779 C.5732 1.9769 1.0322 0.6498 -1565.90 -1927.30 -1814.38 
6 2 C.?620 i.4695 2-5-8-.-49 186.-O-2--0.9767 -0-4-971-5 1.9188-4.0647 0:5891-1565.90-192-7.30----1814.38-- 
7 219.50 40.0 0.3000 0.4912 258.85 186.02 0.9763 C.9709 1.7864 1.0967 0.4879 -1565.90 -1927.30 -1814.38 
8---296.50 40.0 0.3424- 0.5356 258.39 186.02 -0.9756 0.9701 1.5659 -1.1602 0.2999 --1565.90 -1927.30 -1814.38- 
9 298.00 40.0 C.4500 0.5360 258.8S 186.02 0.9757 0.9700 1.3369 1.3089 0.0211 -1565.90 -1927.30 -1814.38 

304.00 -40.0-0.5680- 0.6150 258.19-186.02 -0.9753 0.9692 - 1.2352 1.4094 -0.1286 -1565.90 -1927.30 -1814.38 
IL 305.00 41.0 0.6560 0.6600 258.49 186.02 0.9753 0.9690 1.1553 1.5678 -0.3053 -1565.90 -1527.30 -1814.38 
12 342,-00 40.0 0r-4140 -0.-6-940 258419 1.7108 -0.4437 -1565.90- -1927.30-1814.38- 
13 333.50 40.0 0.7800 0.730C 258.89 186.02 0.9755 • 0.9689 1.0696 1.9371 -0.5939 -1565.90 -1527.30 -1814.38 
14---  391.50 40.0 0.800 0.7495 258.49--  186.02-  0.975/ 0.9691 - 1.0508 2.0676 -0.6769 -1565.90 -1927.30 -1814.38 

PURE COPPCNENT RPCPERTIES 
CRITICAL PROPERTIES  

= 513.20 P = 78.50 V = 118.0C. OMEGA = 0.557 CMEGAH = 0.105 DIPOLE = 1.66 ETA = 1.21 
2- = 523430 -- P = 37.80 V = 286.00 ' OMEGA = 0.373 ()MEGAN = 0.278 DIPOLE = 1.78 ETA = -0.50 - 

VAPOR PRESSURE FOLATI0N COEFFICIENTS VAPOR PRESSURE AT NBP 
A - =- 0.7H786E 0/ 8 - 0.14731E- 04 = C.23000F 03 - P = 758.5 AT T = 64.7 

2 A = C.70991F 01 4 = 0.12387E 04 C = 0.217001 03 P = 765.5 AT T = 77.1 
POLAR VOLUME FOUATiON- 0,011110IINTS -COMPONENT 10 ECHG-Cf+CK  

1 A = 0.64511E 02 0 = -.19716E 00 C = 0.387351-03 ID NUMBER = 23 
A =-0.13612F CI 8____-.37001E 00 C - 0.8.0775F-03 ID NUMBER = 12 - -- 

MIXTURE PROPERTIES 
A C-HAF1-T-Y---8-A-T-ifi-F-41HA T1434---CF11 r ric R F-StfiT S-6F-T HER MO{WNAM IC -CONS -1S-T EN-C Y S T 

A = 0.12692E 01 8 = -.28664E 01 . 0 = 0.62524F 00 AREA ABOVE THE X-AXIS IS 0.3024 
STANDARD DEVIATION = 0.78406F-01 AREA BELOW THE X-AXIS IS -0.2579 

INFINITE niLurinm ACTIVITY COEFFICIENTS CRCSS-CVER POINT IS X = 0.50 
CAINE = 3.5582 G2INF = 2.6429 NORMALIZED AREA DIFFERENCE IS 0.0794 
HINE = 40.0C T2INF = 40.00 CONSISTENCY INDEX IS 7.94 •  



SUMMARY OF WILSON PAPAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
--- MODEL NE. PARAMETER -VALUES OBJECTIVE 'FUNCTION PRESSURE' COMPOSITION .__..  

I 1161.61 -337.89 0.7265F-08 • 4.91 0.01608 • 
2 981.86 156.01 0.14881. 02 3.-09 0.0-1-2-13  
3 1247.09 -349.46. 0.4463E 00 3.46 0.01671 -- ----4- -1093-406- -230.98-. 0.6166F-01 2.72 ._ -- -• - - 0.01383- - . -- :----• 
5 1057.79 -199.51 0.9546E-02 2.75 0.01313 - nf", 1006,84 123.40 0.5747F-02  4.25 --- - -- 0.01206 ---- ' -- - ---- 
7 1008.75 -15C.09 C.60S3E-02 2.94 0.01212 
8 1123.37 263-52------4-440-15E 02 2r--70 0-4-01443  
9 1124.06 -264.13 0.3015E-02 2.71 0.01444 

 1-0- 1213.15  333..27 C.3402E-01 -3.33- 0.01616 

-.- 



ycT+AwIL<I) rT/pa aCr7AnI?) SvS;rw *oao 

Su*p*xv v|p DATA xmn CuLCuLxTFr) FxCppnTYpS 

NO. p r xi vl p/«L paoL pxI\ pH12 GI uz Lw(nl/Ga) oil a22 812 
1 330.50 sc.o 0. C525 0./700 nz.es 280.08 0.975/ 0.9717 2.5943 ---  1.0028 C.9506 -1395.64 -1722.75 -1617.95 z ---3 f*^*e---+*°*--6.*z6u 'n-3s/5---+n2.zs---aoo.uu---- 0.9765'- 0.9070 --13*5.6+-1722.75-`-a617.95-- 
» ^on.sn 50.0 0.2315 0.4360 402.25 280.08 o.pr/a o.9649 1.e423 x.c231 u.neoz -1395.64 -1722.75 -1617.95 ---+ 0.*125----+02.25 -290.0*-'0°96s3-'0°9621---a°5625 1~1072 -0.3*++---13 S5.e+ --- x7a2.75---ea17.95--- 
s 455.50 50.0 n.^nno 0.5685 ^oz./s 280.08 0.9680 c.9602 1.3834 1.2223 0.1238 -1395.64 -1722.75 -1617.95 
6 *50.50 so.o o.olirr w.+,  /o 402 C  C  r(,ru c.~-5vT 1. 25,61 *°-3+e1 o=e+*8---*73,S*"6+ 4'72-2-*-75 *,647°e5 
r 450.50 50.0 c.9680 0.e725 4c2.25 280.Cx 0.96/7 0.9596 1.2325 1.33*0 -0.0829 -1395.+4 -1/22.75 -1617.*5 
A -+6r~50---51~*' *^6350 -'e.66+0-'-+02.25---2eo.oe--(.9677-o^9594---1.1599 'l.4516---0.2245--139*.64 '-17aa.vs -1617.e5 - 
e 463.00 50.0 c.7060 0.6975 402.25 280.08 u.9677 0.9591 /.ns~^ 1.6276 -o.oeu^ -1395~64 -1722.75 -1617.95 

** +*t.se--so^n 0.75oq 0. 72901- '+02.2*- 280.08 -0.9678 0.9591 -l.0669 ~~ ~1.7657 -o.snsa -13**.64 -1722.7* -1617.95 - 
11 457.50 50.0 n.3215 0.7659 +nz.an zoo.ca c.+6E2 c.srGn /.nuoz 2.o539 -0.6950 -zays.a+ -1722.75 -1617.95 
12 +sp.su 50.1 o=++755 -04ef00 +*e~es aa--*^ 9596 -z.00p* 2.*606--0.85 tp ---- ts*s-a+--*7az.7e---1a17^9e-- 
1s 4~4.50 50.0 0.9250 0.8550 40?.25 280.08 o.96~2 ,.1;6o1 u.yayo a.p»n* -I.co*s -1395.64 -1722.75 -1617.95 '-- - ------'------------- --- --------------- - -- -- --- ' --- -- -- ' '--- - - - ------ ---- 

--- --po4e{n*pCM*N T'ppnP F*T/ps'--- 
cR{TYC^L ppnppnT|[S 

I T ~ 513~aO  z T 523.30 p ~ 37.8c v ~ za*.oc nmr:^ n.ars rmpc«* = 0.278 oypcLs = 1.78 e7x = 0.50 
v4pen-pw=BupE--e".'u^rlow CrspF-l{IF-^TS---- vAp8u paESSoPF xl-w8p---------' 

1 A ~ 0.78786F 01 n ~ o.l*r31F o+ c = 0.2300op os p = Yso.s AT T = 64.7 -- ----p---^-~-0.7o9e1F-01--e 0-12387F o+-c-- 012170np-03'----~---'--' -- -'p = 769.5 AT- T'=  77.1 
MOLAR VOLUME vU|oMs puo^r/ow CncFFIClpN7S CCwPcNENT yn p[+O CHECK 

I x n=-6+*+-jr  ng e - .1y7 1 G*++o c ~ a.o*p~*c 03 - -if) wuMopp =-as - 
z ^ o.1»~1zF c» u ~ -.37001s nu c = n.00T7np-os lo wowepn = 12 '  

-++TxfuPE-pQnpr* TIES- ---  --' --- '------------------- - - - - - - 
ACTIVITY s^v[n pQoAr{ny cnpFFlClrwru xFSuLrS OF T*somoDvm^MlC CONSISTENCY TEST 

A ~ oal-04*ur at n-~ .*68*3c oz c ~ .*71*+e:--+00 ---xmpA «eove-T*e-x-AxIs IS' -o^2ee7'-_  
sTAwn^nn npvIuTIcn = 0.52785r-01 AREA opLow THE X-AXIS Is -o.aJmK 

-*mFIN/TE--nILorIow xcTIvITv'coepp[CIewrs----------- - ---'---~ ---- cncys-ovsp pnIwT IS x ~ 0.53 - ---'- 
nzIwF = o.nna+ ua,NF = 3.3564 wnnwAL[zso AREA o{pp*opxcE IS 0.0256 



SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE CEVIATION) 
MOBFL NE. PARAMETER-VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 887.76' -44.81 0.2274E-10 8.21 0.00602 
2 836.71 89.24 0.6157F C3 ----2-w41- 0,04129  
3 856.35 15.80 0.1080E 00 10.67 0.00608 

 ---4  -851.60 -15.-42- --0.2812E-01 --- 7.99 0.00588 - - ------ 
5 906.18 -118.77 0.4544F-02 3.52 0.00843 

 6 882.57 4.15 0.1746E-02 11.68- 0.00655 
7 902.65 -108.70 0.3673E-C2 3.96 0.00796 
8 937.03 174.44 0.-9+42E 03 2.-14 0-.0107-t- 
9 937.C3 -174.44 0.5102F-03 2.14 0.01071 

 14 871.10 0.01  0.1519E-01 10.66 0.00604 --------- 
. 



MCTSA110111/ ETHYL ACETATE(?) SY-51E44-086E-- 

SUMPARY VIE nATA AND CALCULATFC PRCPERTIES 

Nn. P T X1 Y1 Fint. • . F201 PHI) P812 G1 G2 LN(C1/G2) ell 822 812 

1 456.0.0 6C.0 0.0190 0.0950 604.88 4C8.70 0.9708 0.9660 3.6561 0.9921 1.3C43 -1245.E2 -1546.48 -1446.57 
-2-4.40.50 61.0- -0.0495 0.1785 604.88. - 408.70 . 0.9690 '0.9634 2.8307 -0.9969 -- 1.0436 -1245.82-1546.48 -1446.57-- 

3 545.00 60.0 0.1090 0.3100 604.88 408.70 0.9661 0.9592 2.4/28 C.5878 C.9176 -1245.82 -1546.48 -1446.57 
6040- 041360 0.1450 -604.88 408.70-0.9654-0.9581 - 2.2566-0.9890• -  0.8249 -1245.82 -1546.48 -1446.57 - 

5 591.50 60.0 0.1910 0.4160 6C4.88. 408.70 0.9635 0.9554 2.0605 C.9941 0.7289 -1245.82 -1546.48 -1446.57 
6 611.00 60.0 0.2375 0.435C 6c4.8e 4C8.70 0.9624 0.9539 +.7704 1.0536 0.-5-235 4-2-45-w-82 4546.48 1446454-- 
7 6's4.00 60.0 0.3590 0.5320 604.88 . 408.10 C.9607 C.9512 1.5137 1.0908 0.3277 -1245.82 -1546.48 -1446.57 

-60.-0--0.4020-0.5500-- 604 .88- 408.70--•0.9598---0-.9499----- 1.4309 1.1506 -  0.2 180-  -1245. 82 -1546.48 • -1446.57-- 
9 673.00 60.0 0.4950 0.5940 604.88 408.70 0.9591 0.9487 1.2788 1.2518 0.0213 -1245.82 -1546.48 -1446.57 
-634.50----60.0-0.5910-0.6440 604.88---468.70- 0.95E5- C.9477 -1.1805 1.3773 -0.1542 • -1245.82 -1546.48 -1446.57 

11 690.00 60.0 0.6990 0.7020 604.88 408.70 0.95E3 C.9470 1.C963 1.5775 -0.3638 -1245.82 -1546.48 -1446.57 
12 647.91 63.0 0.7150 04-7280 6044-80 408:70 0.9585--0-49-470 140776 14-6266 07.4137---1245:82 1546448----14464-54- 
13 638.00 60.0 0.7480 0.7320 604.88 4C8.70 0.95E5 0.9470 1.0654 1.6896 -0.4612 -1245.82 -1546.48 -1446.57 

-14 67-74-04---6440 048980-0.-8470- - 604.88-A084-70 0.9593 -0.9473 1.011.8- 2.3458 --0.8414---1245.82-- -1546.48-  -1446.57- 
15 674.50 60.0 C.9100 0.8535 6C4.88 408.70 C.9555 0.9474 1.0021 2.5367 -0.9288 -1245.82 -1546.48 -1446.57 

PURE COMPONENT (TON-RILES 
CRITICAL PROPERTIES 

T-= 513.20 -P-----78-.50 =--118.0-0 -OMEGA= 0.557- ON4f0A8 =•0.105 DIPOLE - = •1.-66- ETA = 1421 -- 
2 T = 523.30 P = 37.8C V = 286.00 CMFCA = 0.373 CMFGAI = 0.278 DIPOLE = 1.78 ETA = 0.50 

 VAPOR-PRESSURE EQUATION COEffleUFNIS- VAFCR•PRESSURE AT NOP- 
. 1 A = 0.18786E 01 8 = 0.14731E 04 C = 0.23000F 03 P = 758.5 AT T = 64.7 

2 A - 0.709811 01 1 = 0.12307E 04 C = 0.21700E 03 P =-415945 Af-T 77.1  
MOLAR VOLUME ErLATICK CCEFFICIENTS COMPONENT ID ECHO CHECK 

I- A - -0.64511R '02 - 8 =---:-19716E--00 - C - 0438735E-03 ID NUMBER = /3 
? A = 0.13612E 03 8 = -.37001E 00 C = 0.80775F-03 In NUMBER = 12 

mixTuRr - PROPERTIES 
ACTIVITY PATIO FOLATICN CCEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

- A-- 0.12-089F-01-  8 = -.25503E-  DI- 0.32751E• 00 - AREA ABOVE THE X-AXIS IS 0.2994 
STANDARTI CFVIATICN = 0.67521E-01 AREA 8EL0t1 THE X-AXIS IS -0.2564 

--INfINITE- DILUTION - ACTIVITY COEFFICIENTS. CROSS-OVER POINT IS X = 0.51 
GlINF = 3.3499 G2INF = 2.7562 NORMALIZEC AREA CIFFERENCE IS 0.0773 
Ti INF = CONSISTENCN-INDEX-15' -7.73- 



SUMMARY OF WILSON PAFAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
 OREL- -NO. PARAMETER VALUES -OBJECTIVE FUNCTION - - - PRESSURE COMPOSITION - - 

1 1158.25 -302.27 0.1637F-10 13.28 0.01147 
2 858.52 135.54 C.4107E 03 , 7.68- -0-.01590  
3 1240.27 -347.08 0.3024F 00 15.95 0.01256 
4 1167.70- 306,11 0./068E-01   12.70 0.01159 • 
5 1058.78 -269.14 C.8129E-C? 7.03 0.01275 

-6- 1416.22 -143.05 0.3375E-02 17.87 - 0.00893 --- 
7 1015.56 -221.05 0.5881F-02 8.11 0.01171 • 
8 11-94.--44-- 3-46-.6  0,1134E-02-   3.97 0.01533 
9 1105.02 -336.79 0.1134E-02 3.S7 0.01533 

-.-------14 ---1186.23---301.74 0.3535E-01 16.45 0.01131- 



40TIANIti1) r13PIL AC-F-T04-E12-1 51451-F4-0fi60  

SUMMARY VIE CATA AND CALCULATED PROPERTIES 

NO. P T X1 Y1 F1CL F2CL PHIL PFI2 Cl G2 LNICl/G2I 6011 822 812 

1 730.00 73.5 0.0340 0.1420 1001.25 651.21 0.9618 0.9545 2.9245 0.9470 1.1276 -1071.38 -1345.46 -1248.80 
730.00 -70.6 -0.0890- 0.2600 502.34 591.56 0.9607 0.9526 2.2673 0.9515 0.8683 -1106.40 -1385.46 -1288.35 - 

3 730.00 68.7 0.1270 0.3350 641.67 554.84 C.9600 C.9513 2.1525 C.9500 0.8364 -1130.05 -1412.56 -1315.09 
---4-- 730.00- 66.8- C.2060 0.4070 784.67- 519.90 -0.9592 0.9498 - 1.7604 0.9925 0.5711 -1154.26 -144C.41 -1342.52 

5 733.00 65.2 0.2730 0.476C 738.95 491.83 0.9585 0.9486 1.6485 1.0112 0.4888 -1175.10 -1464.44 -1366.16 
6 730.00 64.2 0.4250--0.-5000----711 • 47 474.9C C-4-5549-C-vc4-78 --1-.5059--1-40753---0,-3394 -1188.35 -1479475-1381 .19-- 
7 730.00 64.1 C.3480 0.5210 708.77 473.23 0.9579 0.9477 1.4750 1.0701 0.3209 -1189.68 -1481.29 -1382.71 

 61 730.04 -63.5 0.3960 0.5470 692.73 463.32 C.9577--0.9471 - 1.3850 1.1189 0.2133 -1157.72 -1490.59 -1391.84 
9 730.00 63.4 0.4140 0.5590 690.19 461.69 0.9576 C.9470 1.3658 1.1229 0.1959 -1199.06 -1492.15 -1393.37 

-10- 730.00- 63.1 0.5050- 0.5940- 682.20-- 456.80 0.9575 0..9467 1.2035 1.2364 -0.C270 -1203.11 -1496.84 -1397.97 
11 730.00 62.5 1.5520 0.6360 666.65 447.16 0.9573 C.9461 1.2060 1.2504 -0.0361 -1211.24 -1506.27 -1407.22 
12 710.00 62.3 46-556C 0.652C 661.52 443.56 0.9572 0.5459 4.4500- 4.3415 --C4.1540- -1213.97-1509.44---4410.32- 
13 730.00 62.6 0.6020 0.6430 669.22 448.76 0.9574 C.9461 1.1138 1.3756 -0.2111 -1209.89 -1504.70 -1405.67 
14 730.00. 62.-3 C.6170 0.6450 661.52 443.56 0.9572-0.9459- 1.1026 1.4364 -0.2645 -1213.97 -1505.44 -1410.32 
15 731.00 62.2 0.6700 0.690C 658.98 442.4C C.9572 0.9456 1.0904 1.4605 -0.2922 -1215.34 -1511.C2 -1411.87 

-16--- 733.00-062.2- 0.8120- 0.7790- 658.98- -442.40 0.9574 -C.9452 1.0160 1.8268 -0.5867 -1215.34 -1511.02 -1411.87 
17 730.00 62.4 0.8520 0.8100 664.09 445.57 0.9576 C.9452 '0.5992 1.SECE -0.6843 -1212.61 -1507.85 -1408.77 
18 733.-00---6-2-..4---6-.8°40 0r6-56C 674.3S 451.56 0.9578 0..4452 0.9913---2-,0666 - -0-67346- -1207.17-15.01.-5-5--1402456-- 
19 730.00 63.5 0.9370 0.9030 692.73 463.32 0.95E3 C.9455 0.9718 2.2854 -0.9552 -1197.72 -1490.59 -1391.84 

-20- 730.-00---63.-6 C.9580 0.9280 695.38 -464.96 -0-.95E4- -0.9454 0.9732 2.5354 -.0.9576 -1156.37 -1485.04 -1390.31- 

. 
PURE COMPONENT PROPERTIES 

CRITICAL PROPEPTIFS  
1 T = 513.20 P = 79.50 V = 118.00 OMEGA = 0.557 OMEGAH = 0.105 DIPOLE = 1.66 ETA = 1.21 
-2 -=-523.30 -P-= 37.80 V =----286.00---- OMEGA = 0.373 - OMEGAH = 0.278 DIPOLE = 1.78 -- ETA = -0.50-- 

VAPOR PRESSURE FCUATION COEFFICIENTS VAPCP PRESSURE AT NOP 
1 A =--0.78.786F-CI R C- = 0.-23000F P = 756.5 AT T a  6467-- 
2 A = 0.70991F 01 9 = 0.12387E 04 C = 0.217C0F 03 P = 769.5 AT I = 77.1 

POLAR VCLUME FCUATION COEFFICIENTS COM-PONE-N4-1-0-ECHC CHECK  
1 A = 0.64511E C2 B = -.19716E OC C = 0.38735F-03 IC NUMBER = 23 _-__2.---_-_A._..0.13612E-03 -8 =--.37001E -00 e-. 0.60775E-03 ID KUPBER = 12 

MIXTURE PROPERTIES 
ACTIVITY RATIO FGUATICN (CEFFICICNTS PE SUL T-S-E/F TIIER-7409-YNA-MFE- -C-C-N-9-1-541-14&Y TEST 

A = 0.11175E 01 8 = -.22588E 01 C = 0.27807F 00 AREA ABOVE THE X-AXIS IS 0.2757 
STANDARP CEVIATION =-0.44292F-0}---_---------. AREA BELOW THE X-AXIS IS -0.2445 

INFINITE DILLTICN ACTIVITY CCEFFICIFNTS CROSS-OVER POINT IS X = C.50 
- -  GIINF = 3.0585 G2INE = 2.6191 NORMALIZED AREA DIFFERENCE IS- -0.0600 ----- . 

THINE = 75.51 T2INF = 63.72 HERINGTON J-FACTOR IS 5.95 
-CONSIS-TENCY-INDEX-IS- 0.05 



SUMMAPY OF WILSON PARAMFTFP.S QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
-------AIDFL-Na. ---PAPAMETER - VALUFS-OBJECTIVE FUNCTION- - - - PRESSURE COMPOSITICN 

1 1162.87 -336.49 0.4547F-11 34.27 0.00960 
2 765.56 154.47 0.5334F 02 7.90 0.01959- -- - ------- ------ 
3 1152.62 -357.60 0.2267F 00 28.15 0.00990 

---4-----1049.5.3r---304.56-  -048720E-01  22.39 0.00568  
5 970.91 -3C4.59 C.1612F-01 8.95 0.01476 

-6- 1022.96 -202.97 0.3446F-02 37.63 - 0.00765 
7 965.07 -285.41 0.1799F-01 11.60 0.01313 
0 9S3.05 31-8,-70  0,1456F-02 5.09 0,01734 -------------- 
9 943.77 -319.30 0.1465F-02 5.05 0.01734 

 -10-_-----1145.4? -352.41 0.2850E-01 28.17 0.00976 

..... ___ _ 



• _ 

METIA11111 'ETHYL ACFTATE(2) SY-5TFM Ofla 

SUHMARY VLE CATA AMP CALCULATFC PROPERTIES 

NO. P T X1 Y1 F1OL F2CL PHI1 PHI?. 01 02 LNIC1/02) 811 822 812 

1 760.00 76.1 0.0125 0.0475 1097.03 708.52 0.9612 C.9542 2.5267 C.5836 0.9434 -1C41.04 -1310.96 -1214.61 
2 760.00 - 74.t 0.0320 0.1330 1024.55- 665.19- 0.9606- 0.9530 2..9571 0.9716 1.1130 -1063.70 -1336.72 -1240.14 - 
3 760.00 71.2 0.0800 0.2475 523.48 6C4.35 0.9554 0.9511 2.4391 0.9747 0.9173 -1098.56 -1376.49 -1279.49 
4-----760.00 67.8 0.1550 0.3650 812.87 537.15-0.9579- 0.9485 - 2.1058 . 1.0048 0.7399 -1142.08 -1426.39 -1328.72 
5 760.00 65.6 0.2510 0.4550 750.17 498.74 0.9569 0.9468 1.7547 1.0459 0.5174 -1169.85 -1458.38 -1360.21 
6 763.00 (4.1 0.346-5--44.-5205 7E8-4-77 472.23 C.9562----0:S455 1-475374-1.1100 -0.3260-1189.68---1481.29---1382.71---- 
7 760.00 64.0 0.4020 0.5560 706.08 471.57 0.9563 0.9453 1.4214 1.1269 0.2322 -1191.01 -1482.83 -1384.23 
8 -761.00--63.3 0.4975 -0.597O- 686-.14- -459.24 0-.9559 -0.9446 ---1.2686 1.2490- 0.0156 -1201.08 -1494.49 -1395.66 -- 
9 760.00 63.0 0.5610 0.6380 678.81 454.7C 0.9558 0.9442 1.2152 1.2965 -0.0648 -1204.86 -1498.87 -1399.96 
ta 760.00 62.5 0.5990 0.6560 666.65 447.16 0.9556- 0.9438 - 1.2115 1.3375 -0.0990 -1211.24 -1506.27 -1407.22 
11 761.00 62.6 0.6220 0.667C 670.51 449.56 0.9557 0.9438 1.1599 1.4004 -0.1885 -1209.21 -1503.91 -14C4.90 
12 760.00 62.5 0,&96-3--0,74.110 666:65 -0:9557--0:9436--1.0941 1.5767 -0.3654 -1211.24---1506.27----1407.22---- 
13 760.00 62.3 0.765C C.742C 662.80 444.78 0.5557 0.9432 1.0612 1.7629 -0.5075 -1213.29 -1508.65 -14C9.54 
 14-- 760.- 01 62.6 -0.9250 0.7690 669.22 446.16 0.9559 -  C.9432-- 1.0366 1.9188 -0.6157 -1209.89 -1504.70 -1405.67 -- 
15 760.00 62.8 0.8550 0.8070 674.39 451.96 0.9561 0.9432 1.0154 2.1033 -0.7282 -1207.17 -1501.55 -1402.58 

---16----760.00- -63.2-0.9160 0.8600- 685.08-- 458.59 0.9564- 0.9433 - 0.9946 2.5957 -0.9593 -1201.62 -1495.12 -1396.28 -- 
17 750.00 63.9 0.9550 0.9290 703.39 469.91 0.9568 0.9434 1.0042 2.3984 -0.8706 -1192.35 -1484.38 -1385.75 

PUR-E-COPPONFNT-PROPEPTIES 
CRITICAL PROPERTIES • 

I- T P - 79.50 N- - 118.00----  OMEGA = 0.557 - OMF0AH-= 0.105 -- DIPOLE = 1.66 - ETA -=-1.21 -- 
2 T = 523.30 P = 37.8C V = 286.00 OMEGA = 0.373 OMEGAH = 0.278 DIPOLE = 1.78 ETA = 0.50 

VAFCR EorssuPr ECLATI7N currictr_hTs VAPOR-PRESSURE AT- hEiP  
1 A = 0.78786F Cl B = 0.14731E 04 C = 0.23000E 03 P = 758.5 AT T = 64.7 

--• --2- - A -&.70981E Qt-  6 - -0.123878 04- C - - 0.21700E 03 P = 769.5 AT 1-= 77.1 ----- . 
MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 

1- A - 0.-64511F 8-=- -.19716E 00 C_-= 0.38735F-03 ID NUMBER = 23 
2 A = 0.13612E C3 B = -.370011 00 C = 0.80775F-03 ID NUMBER = 12 

• • 
 141X-TtRf-PROPERJIE5 

ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 
-A-= 0.10583E- 01 B - = -.19773E 01 C - -.11159E 00---- : AREA ABOVE THE X-AXIS IS 0.2778 

STANDARD DEVIATION = 0.58166E-01 AREA BELOW THE X-AXIS IS -0.2453 
INFINITE DI1UTION ACTIVITY COEFFICIENTS CROSS OVER POTAT-15 

GITNIF = 2.9815 G2INF = 2.8027 NORMALIZED AREA DIFFERENCE IS 0.0621 
TIUNf = 721NE = 64.75 FERINGTON J-FACTOR IS 6.43 ----- ----- 

CONSISTENCY INDEX IS -0.22 



SUAMARY OF WILSON PAPANFTEPS DUAL1TY OF FIT IMFAN ABSOLUTE DEVIATION) 
4G4E-L-RO. PARAMETER VALUES- -013JECTINE-FUNCTI-ON •PRESSURF- COMPOSITION 

1 1069.26' -246.94 0.90S5E-12 13.16 0.00946 
2 849.39 12't.57 0.1214E 02 64+9 ---0-0-04075  
3 1054.78 -244.5? C.28C8E CO 11.38 0.00946 

--4 -- -1018.32 226.F5 0.5745E-01 8.73 0.00923 
5 960.25 -156.83 0.5355E-02 5.23 0.00902 
6--  944.55 -104.63 0.2821F-02 16.89 0.00759 -- 
7 941.22' -170.78 0.5145F-02 6.17 0.00853 
8 979.06 2144-9.2- 0.41-964-4+9-3 4.86 0001009  
9 976.68 -234.23 0.9548F--03 4.86 0.01009 

------------ 10--1050092 -242.37 0.3053F-01 41.16 0.00943 - --- - - 
• 



NCTFAN11111 ETPYL 110ETATCI2/ SYSTCM ow  

SUMMARY VLF DATA AND CALCULATED PROPERTIES 

- - 
NO. P T X1 Y1 FICL F201 PHI1 PHI? G1 G2 LNIGI/G21 Bli 822 812 

I 760.00 74.8 0.0190 0.0790 1C48.27 679.4C C.96C7 0.9534 2.8916 0.9976 1.9642 -1056.09 -1328.05 -1231.56 ---2- -764400- 74.4 -4.0240- 0.0930- 1019414- 661.94-0.9603-0.9529 -2.4708- 1.0130 - 1.0062 -1065.47 -1338.73- -1242.13 -- 
3 760.00 72.3 0.0560 0.1e1c 955.31 625.99 0.9597 0.9518 2.4538 0.9989 0.8988 -1085.72 -1361.E1 -1264.98 

----4-- 760.40-6/.4 0.1810 0.3840 793.49 525.30 0.9576 0.9480 1.542E - 1.0278 0.6367---1150.40 -1435.96- -1338.15 --- 5 760.00 64.7 0.3110 0.4920 125.11 483.31 0.9565 0.9460 1.5836 1.0928 0.3710 -1181.70 -1472.07 -1373.65 6 740.44---44.,2,--90.--4.5244---711.41 474-.-90 0.954.3 0.S456 1.5453 1.1134- -0-.3083---1188.35--1474-.75 1-381.1-5--- 
7 760.00 63.6 C.4030 0.5570 695.38 464.96 0.Q560 0.9450 1.4419 1.1415 0.2333 -1156.37 -1489.C4 -1390.31 
8- -764,00- 62.6- 0,566e- 0.6400- - 665.22 448.76- -0.9556 0.9419 1.2253 4.3211 -0.0753 -1209.89 -1504.70 -1405.67 -- 
9 761.00 62.4 0.6160 0.6750 664.08 445.57 C.95'76 C.9436 1.1965 1.3571 -0.1260 -1212.61 -1507.85 -1408.77 
-44-760:447 62.-4 -4.6460 0.6784- -664.08 445.57- 0.9556 -049436-- 1.1460 - 1.4585 -0.2411 -1212.61 -1507.85 -1408.77- 

11 760.00 62.3 0.7080 0.7110 661.52 441.98 C.9556 C.9434 1.1008 1.5923 -0.3691 -1213.97 -1509.44 -1410.32 
12 7-11 . 00 62.1 0 . 720-44---9-4-746-0 656 s 44 440.-e2-0.--9555 0 .5432---1. 0964-- --10-6431-----0. 4028---1216 a 71 -151:2 . 61- --4-413 •-43 - 13 70.00 62.1 0.734C C.7170 661.52 443.58 0.9556 0.9433 1.07C8 1.7115 -0.4690 -1213.97 -1505.44 -1410.32 
-14 -764,90- 62,-5- 0.7430---0.7320--666.65 -447.16-0.5557--T.9434-- 1.0718-- 1.6658-.0.4410 -1211.24 -1506.27 -1407.22 

15 760.00 62.6 0.7440 0.7330 669.22 448.76 0.9558 0.9435 1.0678 1.6603 -0.4414 -1209.89 -1504.70 -1405.67 
---16----760.00 -62.5 -0.1100 -0.7790-- 666.65 447.16 0.9558 C.9432 1.0464 1.8576 -0.5740 -1211.24 -1506.27 -1407.22 

17 760.00' 62.4 0.3150 0.7840 664.18 445.57 0.9558 0.9431 1.0506 1.8711 -0.5772 -1212.61 -1507.85 -1408.77 18 76-4.00 62.8 0.3890-0.5460-644.45 -451.56- 0.45-61-0.941-0---1.0238- 2.1919 0.7612 -1207.17 -1501.55 -1402.58-- 
19 760.00 63.3 0.9390 0.9030 687.45 460.05 0.9565 0.9431 1.0153 2.4682 -0.8883 -1200.41 -1493.71 -1394.90 

 - --PUR E- CRoPON ENT PR OP ER T IFS - • - - - - • - 
CRITICAL PROPERTIES 

1 T - 513.20 P * 78.50 v * 110.00 CKF0A-*--4:557  OMEGAH-* -0.-105- DIPOLE * 1.66 ETA--*---1.21----- 
2 T = 523.30 P = 37.80 V = 286.0C OMEGA = 0.373 CMEGAH = 0.278 DIPCLE = 1.78 ETA = 0.50 

vAfes- PRESSURE EQUATTON COEFFICIENTS VAPOR PRESSURE AT N8P -- 
1 A = 0.76786E Cl 8 = C.14731E C4 C = 0.23000r 03 P = 758.5 AT I = 64.7 
2 A = 0.70981f-01 8 = 0.12387E-04 C = 0.21700F 03 P = 769.5 AT *I = 77.1 

MOLAR VOLUME EQUATION COEFFICIENTS CCPPCNENT ID ECHO CHECK 
• 1 A = 0.645111 02- 43 =---.14716E-00--- C-=-0.-38735E-03- ID NUMBER =-23--------------------- . 

7 A = 0.13612F 03 8 = -.37001E 00 C = 0.80775F-03 ID NUMBER = 12 

 - 

 

MIXTURE -PROPERTIES _ 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A-*--Or1-43.881 01 B- 41964-8E-44---C-* 4-267-98F-01- AREA ABOVE-THE X-AXIS IS 0.2706- -___--- 
STANDARO 0EVIATICN = 0.14718E-01 AREA BELOW THE X-AXIS IS -0.2331 

IMETNITE niLuTurm ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.52  
G1INF = 2.8258 G2INF = 2.6454 NORMALIZED AREA DIFFERENCE IS 0.0743 
'RINE = 76.72 T2INF = 64.75 r HERINGTON J-FACTCR IS 6.54 - - 

CONSISTENCY INDEX IS 0.89 



SUMMARY r titisoN PARAPFTFRS QUALITY OF FIT WEAN ABSOLUTE DEVIATION/ 
--MO0FL410-4. PARAMETf-R-VALUES- OBJECTIVE EUNCTIC-N- PRESSURE COMPOSITION 

1 1083.02 -292.52 0.9095E-12 5.61 0.00832 
2 '105.72 155.69 0.7135E 03 • 4-90 4-41-00592  
3 1104.50 -107.C6 0.1052F CO 5.93 0.00883 

 -4 1061.25- -281.29 0.3487F-01 ' 5.'07 0.00780 • 
5 911.t2 -17C.17 C.3468F-02 4.78 0.00622 
6 882.26 107.04 -0.1987E-02 6.22 -0.00603- 
7 885.22 -119.68 0.2194E-02 5.43 0.00585 • 
8 1)C5.91 235.A2 04-14448E-42 1-.26 0.00717  
9 1005.53 -219.14 0.1095F-02 4.26 0.00716 

--- -1-0 1097.75 -302.55- 0.1236F-01 5.83 0.00866 



H7TIANOL(1) ETHYL ACETATF(2) SYSTEM 08(G  

SUMMARY VLF CATA AND CALCULATED PROPERTIFS 

NP. P T X1 YI F101 62C1 PHII PFI2 GI G2 INIGI/G21 811 822 B12 

1 760.00 74.4 0.0280 0.1200 1033.63 670.63 0.96C6 C.9532 3.0226 0.5744 1.1321'-1060.77 -1333.37 -1236.83 
2- 760.-00 34.-0- 0.0370 0.1330- 1019.14 661.94 -0.9605 0.9529 2.5708 0.9814 -0.9630 -1065.47-- -1338.73 -  -1242.13- 
3 760.00 71.5 C.C73C 0.2200 532.17 609.60 0.9595 0.9513 2.3539 0.9942 0.8619 -1055.40 -1372.E7 -1275.91 

---4----764,04---69.3 4.1234-r0.3100 860.61--- -566.23 0495E6-0.9497 2.1303 - -0.9992-  0.7571 --1122.52 -1403.93-  -1306.58--- 
5 760.00 66.4 0.2110 0.4200 773.13 512.77 0.9573 0.9475 1.8705 1.0285 0.5982 -1159.43 -1446.36 -1348.39 
6 760.00 i.6.0 1.2360 0.4420 7(17,54 505.7? 0.9571 0.9471 1.7662 1-.T0-35-7- 0.5450 -1-164-1,-63 4452-.3 4354,2+- 
7 730.00 65.8 0.2390 0.4400 755.83 502.22 0.9570 0.9470 1.7688 1.C506 0.5209 -1167.24 -1455.37 -1357.24 
 76a.0a 65.4 0.2654 C.-468C 741./4 A.93.55- 0.9568- 0.9466 1.728T-1.0511 -0.4976 ---1173.79---1462.13 -1364.67- 

9 750.00 64.0 0.3520 0.5260 706.08 471.57 C.9562 0.9454 1.5356 1.1104 0.3242 -1191.01 -1482.83 -1384.23 
10 760.00 63.7-4.40E1 0- 0.5580- 698.04 466.61 0.9561 0.9451 1.4215 1.1450 0.2163 -1195.03 -1487.48 -1368.79 
11 750.00 63.6 0.4400 0.5730 695.36 464.56 0.9561 0.9449 1.3587 1.1733 0.1467 -1196.37 -1489.04 -1390.31 
I? 7,1,0.00 63.1 C.5339 0.6200 682,70 456-3-30- 0.9599---0-49-444---1.-23643 1.-2-733 04-0294 -1203. 1.---1496.-84-----1-39749-7-- 
11 760.00 62.9 0.585C 0.647C 676.98 453.57 C.9558 C.9441 1.1649 1.3406 -0.1234 -12C5.81 -1495.98 -14C1.04 
14-- -760.00- 62.4 0.6640 0.6970 664.08---445.57 -0.9596- C.9435 -1.1258 1.4936 -0.2792 -1212.61 -1507.85 -1408.77- 
15 760.00 62.4 0.7080 0.7110 664.18 445.57 0.9556 0.9434 1.0966.  1.5867 -0.3694 -1212.61 -1507.85 -1406.77 
16- 760.00- - 62.„4 1.7480 -0.-737C 664.08 445.57 0.9557- 0.9433- 1.0760 - 1.6729 --0.4413 1212.61 --15.07.25 -14C6.77- 
17 760.00 62.4 0.7930 0.7680 664.18 445.57 0.9557 0.9431 • 1.0577 1.7563 -0.5296 -1212.61 -1507.85 -1408.77 
-18 71,0,00 62.5 C.r-8-220 C.79410 666-.65 441.1-6- 4.4554 0.9441 1.0457----1,8840---0.5887---1211.24---1506.27----1407.-22-- 
19 760.00 62.8 0.6330 0.8420 674.35 451.96 C.9561 0.9431 1.0259 2.1335 -0.7322 -1207.17 -1501.55 -1402.58 

-20 ---64-4-0 ---1-i-9610 049340 -706.18 -471.57----0.9569--0.9434 0.9995 2.5636-0.9419 -1191.01 -1482.83 -1384.23- 

PUPS COmPONENT PROPERTIES 
CRITICAL PROPERTIES 

1 T = 513.20 P = 73.50 V = 118.00 OMEGA = 0.557 OMEGAH = 0.105 DIPOLE = 1.66 ETA = 1.21 
2 T - 523.30 P = 37.80 -- V =-- 286.0C --  OMEGA OMEGAH = 0.278 DIPOLE = 1.78 - ETA =--0.50---- 

VAPOR PRESSURE FOLATION COEFFICIENTS VAPOR PRESSURE AT NBP 
A -A = 0.19786E-01- 8-= 0.14731F 04 C = 0.230008 03 P = 758.5 AT T = 64.7 - 
2 A = 0.709818 01 9 = 0.123878 04 C = 0.21700E 03 P = 769.5 AT T = 77.1 

ON-0-9-EF-F-1-04fN43 , COMPONENT 10 ECHO-CHECK  
1 A = 0.64511E 02 B = -.197168 00 . 0 = 0.38735r-03 ID NUMBER = 23 
2 A - 0.136128 C3 9 = -.370018 00 C = 0.80775E-03 - ID NUMBER = 12- -  

_. 
MIXTURE PROPERTIES 

ACTIVITY RATIO FOHA-110N -C4Eff-I-C-f-FNTS    • -RESULTS 0E-THERMO0YNAMIC CONSISTENCY-7E5T- - 
A = 0.10560F 01 9 = -.209388 01 C = 0.82016F-01 AREA ABOVE THE X-AXIS IS 0.2699 
STANDARO DEVIATION = 0.42508E-01 - AREA BELOW THE X-AXIS IS -0.2335 - -- 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.51 
.  GlINF = 2.9747- G2INF 2.6009 - - NORMALIZED AREA DIFFERENCE IS 0.0723--- 

TIINF = 76.77 T2INF = 64.75 EFRINCTON J-FACTOR IS 6.4C 
CONSISTENCY INDEX IS 0.82 -- 



SUMMARY OF WILSON PARAMETERS QUALITY CF FIT (MEAN ABSOLUTE DEVIATION) 
401)E-L--NO:- PARAMFTER-VALUES OBJECTIVE FUNCTION PRESSURE- -- COMPOSITION - 

1 1110.42 -317.C3 C.1819E-11 8.75 0.00974 
2 8(2.09 126.6E, 0,194417 02 5,86 0.00796  
1 1113.67 -311.95 0.1934E 00 9.92 0.00985 -_  4 -1052.-71- -272.29 0.4444E-01 7.11 0.00853 
5 • 947.94 -188.41 0.4223E-02 3.88 0.00790 

-6- 915.55- -134.20 -0.25S5E-02 9.52 0.00667 
7 920.°8 -152.78 0.3721E-02 4.54 0.00737 
6 93.72 217.53- 0.-7-5-2-2E 03 3.56 4.00856  
9 963.27 -217.16 0.7441F-03 3.59 0.00856 

--LO---1442--.84-----297.3-7-   0.2024E-01-   5•17 0.00927 



METIANDL(1) 'HEPTANC121 -SY4T-FM----68-7  

SUMMARY VLF DATA AND CALCILATED PPCPEPTIES 

- - 
NO. P T X1 Y1 FICL F201 PHI1 PHI2 G1 G2 LNIG1/G2) 811 822 812 

 • 
1 760.00 60.6 C.1380 0.7200 615.27 210.23 C.S5E3 C.9489 6.1268 1.1081 1.7101 -1237.43 -2034.40 -1021.63 
2- 76000- 59:5--0.178C 0.7330-- 592.40-201.52 -0.9573 C.9493 5.0497' 1.1563 1.4741 -1253.30 -2053.78 :-1030.25 
3 760.00 58.9 0.3900 0.7390 575.90 197.46 0.956d 0.9494 2.3725 1.5547 0.4227 -126C.56 -2C63.16 -1034.41 

---4 760s00--58-‘8-----0-.6680. 0.7460 577.38----19E.64--- 0.9566- 0.9498 - 1.4040 2.7928 -0.6877 -1262.53 -2065.08 -1035.26- 
5 71,0.00 58.8 0.810n 0.7480 577.15 196.56 0.9565 0.9500 1.1614 4.8441 -1.4281 -1262.67 -2C65.25 -1035.34 
G 740.00 59.0 0.8850 0.7650 581.73 198405---G-.-5-564---0,-95-1-2--1-.0783---7-•417-1---1.9284----1254• 83---206-1.4-7-----1033. 79- 
7 760.00 59.9 0.9460 0.8090 602.51 204.80 0.9560 C.9548 1.0257 12.4617 -2.4934 -1247.23 -2046.37 -1026.95 

 PURF-CCMPrNENT •PRDPFETIES - -- 
CRITICAL PROPERTIES 

1   T m 513.20 P = 78.50 V = 114.00 (MEC,' = 0."87 OPECA-=-18-16--/05 DIPOLE = 1.66 --E---11,-2-1-  
.2 T = 540.20 P = 21.00 V = 431.5G CMFGA = 0.349 CMEGAH = 0.0 DIPCLE = 0.0 ETA = 0.0 

NAPPR PRE-9-suPM F-DuATIDN CCEFFTEIENTS VAPOR PRESSURE AT NI3P-  
1 A = 0./8786F 01 1 = 0.14731E 04 C = 0.23000F 03 P = 758.5 AT T = 64.7 
2 A -m 0.69024F 01 F! m 0.12681E 04- -C--= 0.21690F 03 - - P m 759.4 AT T-. 98.4 -- 

MOLAR vaivIF EQUATION COEFFICIENTS COMPCNENT ID ECHO CHECK 
1 A . 0.641111 02 0 • .177161 00 C - 0.38735F 03 1-0-44UMB-TR • 23 --- 
2 A = 0.12880F C3 B = -.60277E-01 C = 0.41160E-03 10 NUMBER = 16 

.,.. __ - ------- 

-44-FX-TuRE---PROP-ER-T f-E-5- 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST 

A - 0.2123D1 01 B . .33493r 01 C - .145261 01 AREA ABOVE TILE X AXES-4S 0.5-833  
STANDARD DEVIATION = 0.14067F 00 AREA BELOW THE X-AXIS IS -0.6202 

 INETNIT-F-DfLOT ION-Ai:TN ITY-ffIEFFIE-IENTS` . . 
CRC-SS-CVER POINT IS X = 0.52 

G1TNE = 8.3641 G2INF = 14.6430 NORMALIZED AREA DIFFERENCE IS -0.0307 
-TIINE = 98:43 T2-1-N-E-= 64.75 FERINGTON J-FACTOR IS 17.90 

CONSISTENCY INCEX IS -14.84 

• -- 
 • 

 SUMMARY-  OF WILSON PARAMETERS QUALITY OF FIT {MEAN ABSOLUTE DEVIATION) 
4rInFt. NC. PARAMETER VALUES CBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 1903458 395.4-7 - 0.3365F-10 80.42 0.03154 
2 2642.76 869.42 0.3554E-04 4.56 0.00407 
3 2673.83 739.33 -0-•69-42-E-01   -7-7.9-7-- 04-00281- 
4 2612.92 754.25 0.2233F-02 7.19 0.00282 

-------------5 2538.81 833.94 0.6875F-03 5.13 0.00378 .. ,,. ___ ___ ____. - ---__.- 
6 2653.48 736.80 0.1436F-03 8.30 0.00274 
-7- 2510.20 835.35 C.5151E-03 5.21 0.00402 -- 
8 2487.10 891.45 0.3371E-03 4.30 0.00472 
9 . 2407.85 8c2.48 0.33701 03 4.27-  -0.00473  

10 2558.19 765.30 0.12771-03 7.83 0.00292 



MFTUANOLF1) HEXAK7(2) SYSTE-M-488  

-- - 
SUMMARY VLF rATA AND CALCULATED PROPERTIES . 

NO. P .1 X1 Y1 FlOL F2CL PHIL PI-I2 Gt G2 LA(GI/G2) B11 822 812 
--- ---- 

1 615.00 45.0 0.1000 0.4810 324.09 327.88 C.9640 0.9595 8.7878 1.0335 2.1404 -1478.04 -1579.31 -939.14 
-.2-. 626.00 45.--1- -0.2000 0.4920 324.19 327.88 -0.9630-0.9592 4.5696 --1.1579 1.3728 -1478.04 -1579.31-939.14 
3 627.00 45.0 0.3000 0.494C 324.0S 327.88 0.9628 C.9592 3.0633 1.3202 0.8417 -1478.04 -1579.31 ."739.14 
4- 627.00 ---45.0 0.4000 0.4960 324.09 327.88 0.9627 0.9592 2.3066 1.5343 0.4077 -1478.04 -1579.31 -939.14 - 
5 627.00 45.0 0.5000 0.4960 124.09 327.88 0.9627 0.9592 1.8452 1.8411 0.0022 -1478.04 -1579.31 -939.14 
6 62-7-.00 45.') 0.604.4--0s4'180-----1,a4-.05 327.88- -C.9-6-2-7 -C.-9553--4.5438- 2.2925 0.3954---1478..04---4579.31----•939.1-1-4--- 
7 627.00 45.0 C.7000 0.4980 324.09 327.88 0.9627 0.9593 1.3232 3.0566 -0.8372 -1478.C4 -1579.31 -939.14 

 8 -627.00 49.-0 C.8000- 0.4980 324.99 327.88 -C.9627 0.9593 - 1.1578 4.5849 -1.3762 -1478.04 -1575.31 -939.14 -- 
9 616.00 45.0 0.9000 0.5110 324.09 327.88 0.9628 C.9605 1.0378 8.7873 -2.1362 -1478.04 -1579.31 -939.14 

PURE CO"'PCNEAT PRCPEPT-1-F5 --- 
CRITICAL PROPERTIES 

1 T--= 513.20 -P = 73.50 V = 118.00 OMEGA = 0.557 -OMFGAH = 0.105 DIPOLE = 1.66 ETA =-1.21 -- 
2 T = 507.90 P = 29.90 V = 372.40 OMEGA = 0.298 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

VAPOR-PRESSURF EQUATION COEFFICIENTS VAPOR PRESSURE AT NBP 
1 A = 0.78786F 01 9 = 0.14731E 04 C = 0.23009E 03 P = 758.5 AT T = 64.7 
2 A = 0.687707 Cl B = 0.11715T 04 C = 0.22437F 03 P-=-759.0 AT- T-= --6-8.7--- 

POLAR VOLUME EQUATION COEFFICIENTS CCMPCNFINT IC EC-O CFECK 
1  A = 0.64511F 02 9 = -.19716F00 C = 0.38715E-03- ID NUMBER = 23 
2 A = 0.12596E C3 B = -.14456E CO C = 0.54720E-03 IC NUMBER = 18 

MIXTURE PROPERTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CCKSISTENCY TEST 

A = 0.24578F 01 B = -.46977E 01- C = .21402E-01 AREA ABOVE THE X-AXIS IS 0.6158 
STANDARD DEVIATION = 0.15101E 00 AREA RELCW THE X-AXIS IS -0.6140 

-INFINITE-OILUTION-ACTIVITY COEFFICIENTS - CROSS-OVER POINT IS X = 0.50 
GIINE = 11.6795 G2TKE = 11.7195 NORMALIZED AREA DIFFERENCE IS 0.0015 
now - 45.0C T24NE-= 4-5.00   CCNSISTENCY-INCFX IS -0445 

• 

SUMMARY OF WILSON PARAMETERS QUALITY IF FIT (MEAN ABSOLUTE DEVIATION) 
MOOFt-NG. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITICN 

1 1797.93 290.12 0.1028E-08 75.09 0.04228 
2 2271E49  -799.-79- 044996F--03-- -8.71- -0.01132 
3 2557.71 1050.68 0.3950E-C1 14.37 0.00380 

-4 -2451.17 567.66 C.7650E-02 7.45 0.00575 • - - 
5 2416.02 915.19 0.2651F-02 6.47 0.00656 
6 27/5.91 1278.42 0.1651F-04 26.61 0.00071 
7 2415.51 960.99 0.2086E-02 7.11 0.00601 

 8 23/4.'79 905.21 0.3074F-03. 5.25 0.00769  
9 2374.95 905.21 0.8082F-03 5.25 0.00769 
10 2557.79 1050.63 C.4906E-03 14.37 0.00380 _ _. _ __ ___--- ------,------ 



MOTH/Nail) ISOPRENE-I-24  SNSTEW-C-84-- 

SUMMARY VIE. DATA AND CALCULATED PROPERTIES 
._ ._ . 

NO. P T XI Y1 Flea. F201 PHI1 PHI? Cl G2 LNIGI/G21 P11 822 812 

1 745.00 32.6 0.0140 0.0840 1E2.5E 651.92 C.9725 C.9606 23.7708 0.9572 3.2122 -1706.84 -1015.60 -764.54 
--2- -745400- 30.1 0.-1540 0.1540---- 161.50-  635.35 0.9656-0.9603 4.4471 1.1217 1.3774 -1757.61 -1035.43 - --779.13 -- 

3 745.00 32.8 0.638C 0.1900 184.37 696.60 0.9640 0.9621 1.1582 2.2934 -0.6831 -17C2.85 -1C14.04 -763.39 
- -4 -745.04 51.-S A3.9670' 0.5500 428.50- 1249.66- 0.9564 0.9778 0.9443 7.9192 -2.1266 -1371.94 -884.43 -667.98 - 

PURE COMPONENT PROPERTIES 
CRITICAL-PROPERTIES 

1 T = 513.20 P = 78.50 V = 118.00 OMEGA = 0.557 OMFGAH = 0.105 DIPOLE = 1.66 ETA = 1.21 
-2• T =--484.30 P = 38.00 V-= 2-72.4C--- _omEGA =-0.175 - OMEGAH = 0.0 DIPOLE = 0.0 - ETA = -0.0 - -- 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT NBP 
1 A = 0.4-8-701.O CI B-=-0-6-14131F-04---C =--0-4-23000.E-01  1.-.-758.5 AT---7-= 64-4--7-- 

- 2 4 = 0.69033F 01 B = 0.10810E 04 C = 0.234671 03 P = 760.8 AT .1 = 34.1 
--meth-R-voLumf EQUATION CCEFEICTEKTS COMPONENT ID ECHO CHECK ____. 

1 A = 0.64511F C2 B = -.15716F CC C = 0.38735F-03 IC NUMBER = 23 
 -2 A =-0.26319F oa ff-= -.-11928E 01 -G-_- 0.21357F-02 ID NUMBER = 21 

MIXTUPF PROPERTIES 
 -AO-IF-VI- TY P-ATI-O -FOUATir!N-COEffIfTENTS- RESULTS OF -THERMODYNAMIC CONSISTENCY - TEST-  ------- 

A = 0.3C193F 01 B = -.81197F Cl C = 0.30005F 01 AREA ABOVE THE X-AXIS IS 0.6278 
 ST-A-N00-E- DE-Vi- ATION = eetto26f- oo---- AREA BELOW THE X-AXIS IS -0.6681 

INFINITE DILLTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = C.45 
GLINT -= 20.4770 G2INr 0.1651 -NORMALIIED-AREA-DIFFERENOF 15----0.031.2  
TIINF = 33.49 T2TNF = 64.24 HERINGTON ..1-FACTCP. IS 10.59 

CONSISTENCY INDEX IS -7.47 - -- ----------- 

- ----- 
SUMMARY OF 1sILSON RAFAMFTERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 

monrt NOa----P-A-F-A-M-E-T-FW-VALUFS nurcflAff FUNCTION PRESSURE COM-POSTFION  
1 1947.54 219.78 0.23371-09 15.79 • 0.02399 
2- 2326.78 -169.03 0-.3499E-02- 46.68 0.04985 
3 2251.97 2E1.67 0.2714F 00 34.C5 0.01092 
-4- 2263.70 236.06 • 0.3601E-01 - 27.34 0.01367 
5 1839.80 310.7C 0.6573F-02 - 14.69 0.02131 • 
6 229-7-.73 324.17 0.6 384F -03--  44.32 0.-00717  
7 1852.68 328.06 0.5789F-02 17.39 0.01981 
8- 1702.67 302.14 0.1.008F-02 9.02 0.02600 
9 1702.07 302.30 0.1007F-02 5.01 0.02601 

1-0- -2247.99 29C.74 0.1026E-02 . 35.29 0.01042  

4*DIAGNOSTICt*  
2 DATA POINTS FRCM ORIGINAL REFERENCE CELETEC PRIOR TO CALCULATION  

 -SEE INTROMICTION-FOR PETAItS-CON0FRNING-- DATA BASE UPDATE 



METIANIL(1) ISOPPOPYt FTHFP(2) SYSTEM 0-9C  

SUMMARY VLE DATA A'10 CALCILATED PPCPEPTIES • 

NO. P T X1 Y1 FIOL F?CL PHI1 PH12 G1 nz LNIGI/G21 811 822 612 

1 730.00 62.4 0.070C 0.198C 664.08 656.38 0.9826 C.9514 3.0506 0.9080 1.2118 -1212.61 -1434.61 -777.39 
2-----140.-00-64.4-0.1244 0.2900-- 621.139 619.-94-0.9766- 0.9523 - 2.6779 0.9044 1.0855 -1236.03 -1453.84 -786.11 -- 
3 730.00 58.0 C.2850 0.4180 558.87 565.37 0.9689 0.9546 1.8534 C.9984 0.6187 -1274.28 -1485.27 -800.30 

-4--730.00-----57.4 --0.4200 0.4800 545.63- 553.78 0.9658 0.9567 1.4745 1.1250 0.2705 -1282.97 -1492.40 ---803.52 -- 
5 731.00 57.0 0.5510 0.5340 536.95 546.16 0.9633 0.9588 1.2674 1.3234 -0.0432 -1288.79 -1497.19 -805.67 
6 730.00 57.2 --C--.-451C 4.1494---1.5337---0.2881 
7 730.00 57.3 0.7270 0.6130 554.43 561.48 0.9610 0.9628 1.0653 1.7657 -0.5053 -1277.17 -1487.64 -801.37 

-___.__._8_.___._730.00 58.1-C.7620 0.6130- 561.10 567.32 0.96C5 0.9639 -1.0366 1.9031 -0.6076 -1272.85 -1484.C9 -799.77 
9 731.00 58.5 0.8200 0.6790 570.1C 575.18 0.9594 0.9665 1.0158 2.1767 -0.7622 -1267.10 -1479.37 -7S7.64 

-__1{}-....730.00_..58.9 0.8390 0.6950  579.21- -583.11-0.9543 0.9675 1.0000 2.2832 -0.8256 -1261.39 -1474.67 -795.53 - 
11 730.00 61.0 0.8883 0.7500 604.88 605.41 0.9587 C.9710 0.9757 2.6005 -0.91303 -1245.82 -1461.89 -789.75 
12 710.00 60.1 0.-9010 0.742-0---60-1.-26----607-.-46 0.45-85-----0.9717-0.9731---2.7934- -1.0546-1244.42-1460.73 ---789.23- 
13 730.00 60.9 0.9270 0.7560 626.56 624.14 0.4584 C.9740 0.9574 3.1677 -1.1965 -1233.25 -1451.56 -785.08 

-- 14- 730.00---62.8-0.9680 0.8810 -674.39-665.20- 0.9585- 0.9797 0.5429 -3.4788 -1.4398 -1207.17 -1430.14 -775.36 

PURE CnNPCNENT PROPERTIES 
CrlITICAL RCOPERTIFS 

1 T = 513.20 P = 73.50 V = 118.00 OMEGA = 0.557 OMEGAH = 0.105 DIPOLE = 1.66 ETA = 1.21 
a = 500.10 - = 23.40 V_= - 382.0C-- OMEGA = OMEGAH =-0.306 DIPOLE = 0.0 ETA =--- 0.0 - 

VAPOR PRESSURE FQLATION CCEFFICIENTS VAPOR PRESSURE AT NBP 
A-=-0.34786F-C1- B = C.-147318 04- -C =-0.23000F 03 P = 758.5 AT T = 64.7 

2 A = 0.79047F 01 B = 0.169938 04 C = 0.27315E 03 P = 846.9 AT T = 68.3 
ArRA voLuMF EQUATION CCEFFICIENTS -COMPONENT ID-ECHO- CHECK -- 

1 A = 0.64511F 02 B = -.19716F 00 C = 0.38735F-03 ID NUMBER = 23 
2- A = 0.14077E 03 8-=-3.0 C-=.0.0 • - - ID NUMBER = 46- -- 

MIXTURE PROPERTIES 
ACTIVITY R-A-T-FH-EQ-UATI-DN CW.F-FICIT-N4S ---RESULTS-0E-THER-MODYNAMIC CONSISTENCY-TEST---- 

A = 0.132408 01 B = -.20620E 01 C = -.67306E 00 AREA ABOVE THE X-AXIS IS 0.3790 
-STANDARD-DEVIATICN = 0.62588E-01- AREA BELOW THE X-AXIS IS C.3104 --- 

INFINITE DILUTION ACTIVITY COEFFICIENTS CRCSS-CVFR POINT IS X = C.55 
GI INF = -3.7585 G2INE = 4.1003- NORMALIZED AREA DIFFERENCE IS 0.0996 
TUNE = 63.53 T2INF = 63.72 hERINGTON J-FACTOR IS 3.15 

CONSISTENCY-INDEX-IS -6-a1  



SUMMARY rF WILSON RAFAMFTERS QUALITY CF FIT (WEAN ABSOLUTE DEVIATION/ 
MO0FL NO. PAPAMFTFR VALUES --OBJECTIVE FUNCTION- -- - - PRESSURE- - COMPOSITION - - - 

1 1301.22- --212.84 0.4547F-11 55.12 0.01463 , 
2 91-6-0-7f) 17-0--.43 0.1212F-01-- 12.84  -0•04049------------ 
3 1178.77 -141.51 0.4651F 00 45.64 0.01185  
4 1140.45 147.43 0.1241E 00 37.52 0.01162 
5 1083.56 -206.88 0.3034F-01 17.40 0.02257 
6 1203.08 -121.19 0.5641F-02 - 51.09 - 0.01239 
7 1108.38. -207.64 0.3729F-01 21.87 0.01986 
8 955.76 147.42 0.111-850E--42 .6-.-10-  -0401327--  

. 9 956.32 -14e.24 0.1843F-02 6.10 0.03327 
-  10- 12.5.38 -207.04 0.2430E-01 4E.65 0.01359 ' - -- --- 



MCTIANDLII) METIYL FTHYL KETONFI21 SYSTIM 091 

SUMMARY VLE DATA ANn CALCLLATED PRCPERTIES 

NO. P T X1 YI FILL F2OL PHI1 PHI2 Cl G2 LNIG1/021 811 822 812 

1 760.00 75.3 0.0760 0.193C 1066.82 641.20 0.9575 C.9646 1.7296 0.9952 0.5528 -1050.28 -1002.98 -1152.94 
760.00- 72:2--0.I470-- 0.3080-955.-41 -579.92 -0.9572 -0.9628 - 1.5921- 1.0202 0.4451 -1086.92 -1028.04 -1189.65 

3 760.00 70.7 0.197C 0.3770 905.62 551.95 C.9571 0.9617 1.5348 1.0239 0.4047 --1105.17 -104C.49 -1207.92 
-4---760.0f3-68A -042650 0.4530 844497 518.02- -0.9568-C.9603 1.4689 1.0449 0.3405 -1128.79 -1056.55 .•1231.54 - 
5 7e0.00 67.5 0.3560 0.528C 805.37 495./6 0.956/ 0.9590 1.3370 1.0738 0.2193 -1145.27 -1067.74 -1248.01 
6 7S0.00 65.9 0.4980 0.6220 7-5-8-4-6-8---469.38 0.9566 0.-95-74- 1,1-195(3-- -1.1-629- -0.0273---1165.93---1081.-75---1268.5e6- 
7 760.00 65.1 0.6220 0.6950 736.16 456.62 0.9566 0.9556 1.1018 1.2790 -0.1491 -1176.42 -1088.86 -1279.13 

-----8----- 764.00- 64.4- 41.7470- 0.-7770 716.90 -445.67 0.-9566 0.9540- 1.0533 1.4290 -0.3051 -1185.69 -1095.13 -12E8.39- 
9 760.00 64.3 0.3290 0.8320 714.18 444.12 0.9568 C.9530 1.0203 1.5967 -0.4478 -1187.02 -1096.02 -1289.72 

-1-0- 760.'00 -644-3 0.8410 0.8420 714418 444.12 0.9568 0.9528 1.0179 - 1.6147 -0.4614 -1187.C2 -1C96.02 -1289.72 
11 760.00 64.3 0.873C 0.8690 714.18 444.12 0.9569 0.9523 1.0121 1.6752 -0.5039 -1187.02 -1C96.02 -1289.72 
12 760.00 64.4 C.9360 0.9260 716r90 445-4-67 0.95-71--04-9513---1-1r00-23---1448653---046233---1185w65---1Q951413---1288.44- 

--- 
PURE COP'PCNENT PRCPERTIFS 

 -CRITICAL PROPERTIES 
1 T = 513.20 P = 78.50 V = 118.00 OMEGA = 0.557 OMEGAH = 0.105 DIPOLE = 1.66 ETA = 1.21 
2 T = 533.20 P m 34.50 V = 288w44-7-CARGA = 0w3-37 -014E0AH--=-0.215 DIPOLE = 2.70 - ETA =-0.0 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT NBP 
A = 0.78786F-01 B = 0.14731F 04 C =-0.23000E 03 P = 758.5 AT T = 64.7 -- 

2 4 = 0.69742F CI B = 0.12096E 04 C = 0.216008 03 P = 762.4 AT T = 75.6 
• MOLAR- -VELUHR EQUATION CCEFFICIENTS COMPONENT ID ECHC CHECK-- - --- 

I A = 0.645118 02 8 = -.19716E 00 C = 0.38735F-03 ID NUMBER = 23 
2 A =  0c74+43r C2 R-=--Q-Ir-96599F--02------C--=--O••1F1100E-G3-------------7------ ID NUMBER = 28 --------- 

MIXTURF PROPERTIES 
 -ACTIVI-TY RATI-Ol-EQUATIGN CCFFFICIENTS RESULTS OF THERMODYNAMIC CCKSISTENCY TEST 

A = 0.62165F OC B = -.10270F 01 C = -.31219F 00 AREA ABOVE THE X-AXIS IS 0.1698 
51. AN4A4F OE-VIATIFIN--=- 04-11672E-01  AREA BELOW-THE X-AXIS IS -0.1657 - 

INFINITF OILLTTCN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = C.52 • 
GlINF = 1.8620 G2INF = 2.0494 NORMALIZED AREA DIFFERENCE IS 0.0122 ---- 
TlINF = 79.50 T2INF = 64.75 HERINGTON J-FACTCR IS 6.76 

CONSISTENCY INDEX IS -5.54 



SUMMARY OF WILSON PAPAMFTFRS OUAIITY OF FIT (MEAN ABSOLUTE OFVIATIONI 
#4onFL N13.--  PAPAMFTFR VALUFS -- OBJECTIVF FUNCTION • - PRFSSURF COMPOSITICN 

1 735.27 -229.40 0.3638F-11 2.73 0.00214 
2 780.19 2E6.60 0.140S1 C3 . 2,33- 0.00296  
3 728.97 -225.16 0.3675F-C2 2.74 0.00208 

--4 - 726.59 -223.31 - 0.1761802- • 2.78 0.00206- • 
5 740.61 -236.84 0.4363F-03 2.49 0.00220 
6 -698.93- -180.68 0.1377E-03 3.96 0.00201 
7 733.47 -226.13 0.3209F-03 2.87 0.00212 
8 778,49 245-A-1 0.2e99F-03 1..85  4400266 
q 778.79 -279.11 0.21001-03 1.85 0.00266 .____, --Ft --7. 2--,ea --227.-38- 0.1972E-02 2.70 0.00211 



• 
HETIAN1Lf11 2 METHYLPENTANF(2) SYSTEM 092 

- - - --- 
SUMMARY VLE DATA AND CALCULATED PROPERTIES . 

--- 
NO. P 7 X1 NI F1CL F2CL PHIL PHI2 CI C2 LN(01/02) 811 B22 812 

1 745.00 54.0 0.0400 0.2340 475.34 552.14 0.9728 0.9530 8.906C 0.5515 2.2360 -1333.42 -1341.45 -838.49 
2 745.-00- --474:13-0.41270- -0.3360 366.15- 482-479---0.9646 0.9521 5.1843- 1.1118 1.5397 -- 1431.25 -1408.15 -.-377.34-- 
3 .7*5.00 44.7 0.3950 0.3950 315.83 434.27 C.9598 C.9523 2.2323 1.6254 0.3173 -1483.15 -1443.61 -897.94 
4- 745400- 44.9 C.5660 -0.4170 322.67 437.28 0.9583 0.9532--- 1.6285 -2.1704 -0.2872 *•1.479.74 --..1441•28 --896.58--- 
5 7'4-5.00 44.9 0.5680 0.4150 322.67 437.28 C.95E9 0.9531 1.6151 2.1877 -0.3034 -1479.74 -1441.28 -896.58 
6 745.00 48.4 1.8810 0.4020 275.72 452.65 045515 C5-9-57C 1.0586 6.1504 1-4-7595 1421.44 1401-44-45---873.45 

PURE CrmPCNPNT PEOPERTIES  
--  -- CRITICAL PROPERTTES • 

1 T = 513.20 P = 78.50 V = 118.00 ENFGA = 0.557 ()MEGAN = 0.105 DIPOLE = 1.66 ETA = 1.21 
2 T - '197.93 P - 29.50 V - 367.30 OMRGA - 0.278 CM-ELAN - 0.0 0141C4 -  0.0 -ETA =-0440  

vAnnF PRESSUPE FOLATION CCEFFICIENTS VAPOR PRESSURE AT NBP 
 -1 A--= 0. 7P7864 Cl 8= 0.14731F--04- _C--- 0.23000F 03 P = 758.5 AT 1.--=- 64.7-- 

2 . 4 = 0.63391F 01 A = 0.11354E 04 C = 0.22657F C3 P = 760.7 AT I = 60.3 
MEILAR-VOtUME-FOUATIr,N-CCE-FFICIENTS -COMPONENT ID ECHO CHECK - ----- 

1 A = 0.64511E 02 3 = -.15716F 00 C = C.38735E-C3 ID NUMBER = 23 
2 A - 0.10013E 03 B a 9.38799E 01 C = 0.24-671F 03   --1I1-46$8-FR--=-30  

MIXTURE PROPERTIES 
A6-71-VI4Y-RAT-1-0--E-GUATICN CCEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY-TEST--7- 

A = 0.23116E 01 B = -.5017CE 01 C = 0.50326F CO AREA ABOVE THE X-AXIS IS 0.5502 
STANPARC CFVIATICN a-G-443841E 00 AR-EA -BELPV,THE X-MCIS-15- '...41.-51-94  . 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = C.48 
 G1 IMF ., 10.0909 G2INF a 9.0439 NORMALIZED AREA DIFFERENCE IS -0.0258-- 
TIINF = 59.65 T21AF = 64.24 HERINGTON J-FACTCR IS 7.05 

CONSISTENCY INCEX IS -4.48 

•  
SUMMARY CF WILSON PARAMETERS QUALITY CF FIT (MEAN ABSOLUTE DEVIATION) 

NiODE- L- NO. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITICN 
1 1822.36 146.67 0.3729E710 71.48 0.02086 --_ 2 2185.7/ 886.40 G.1217E-02 45.55 0.03336  
3 1830.54 666.17 0.2191F 00 35.39 0.01981 

.  4 1e 70.3( 619.27 -0.4402E-01-- 35.45 0.01774 
5 1910.58 658.00 0.1768F-01 27.28 0.01914 
6 1979.01 348.74 0.2752F-02 47.12 0.01315 . 
7 1997.18 560.34 0.1534E-01 34.54 0.01707 
8 1821.64 1027.50 0.1478E-01 • 34.17 0.02546 
9 1821.64 1077.50 0.1479E-01 34.17 0.02546 

-1-0- 18.2.46 -685.23- G. 5514.1F-02 34.94 0.01982 



METHLNOLIII 3 METHYLPFNITANI(2/ SN5-TEM-003  

SUMMARY VLF DATA AND CALCLIATFO PPCPFPTTES 

NO. P T X1 Y1 FIOL F2OL PHIL PHI? GI G2 LNIGI/G2I ell 822 812 
-   -  

1 745.00 52.7 C.0790 0.3210 450.49 516.52 C.9678 0.9535 6.4934 1.0088 1.8620 -1353.3C -1374.44 -850.62 
2 -745.00-  4-7.8  1,I9oa• -0.3800 ---366.1-5---438--2-3--0.9624-- 0.952.7 3.9104 1.2335 1.1538 -1431.25 -1428.79 -881.83 • 
3 745.00 46.2 0.4250 0.4250 341.60 414.75 0.9593 0.9534 2.0889 1.7039 0.2C37 -1457.78 -1447.33 -892.45 

- -4 ---745 a-EVEY- -411 4i4t .  0-.7820 0.4720- -359.88 -432.27 -0.9578 0.9557 1.1950 -349694-1.2005 --- -1437.83-1433.39- --884.46- 

PUFE COMPONENT PROPEPTIFS 
CRITICAL-PROPEPTIfS  

1 T = 513.20 P = 78.50 V = 118.00 OMEGA = 0.557 OMFGAH = 0.105 DIPOLE = 1.66 ETA = 1.21 
------- ?• T . 504.40 P = 30-.80 V . 367.00 OMEGA . 0.276 -CMFGAH . 0.0 DIPOLE - 0.0 - ETA .-0.0 - 

VAPOR PRESSURE FCUATION CCFFFICIFNTS VAPOR PRESSURE AT NOP 
1 A . C.-78-7-8tF CI B . 0.1S731E OS C • 0.23000F 03 --P-44-7•58-4/-5-AT-T-44 E4.7 
• 2 A = 0.68489E 01 B = 0.11524F 04 C = 0.22713F 03 P = 760.4 AT T = 63.3 

MOLAR -VOLUME EQUATION-CCEFFICIENTS COMPONENT If) ECHO-CHECK---------- 
1 A = 0.64511F 02 8 = -.19716E 00 C = 0.38715E-03 IC NUMBFP = 23 
2 -A .-0410922E-03 -FI = -4-35414F-01 0- 4,- 0435999F-03 ID NUM8FR . 31 

MIXTURF PROPFRTIFS 
A€-TTVI T Y q' Al fe- ECUA T 1.- 1---CE-EF-F-1-C-1 EATS    -ffSULTS-0E-THER-MODYNAMIC CONSISTENCY-TEST- ---- 

A = 0.2237CE CI B = -.55048E 01 C = 0.14334F 01 AREA ABOVE THE X-AXIS IS 0.4931 
--5E-AMP.ARD-CFV-TATION =--0.11333E 0-0 AREA BELOW THE-X-AXIS IS -0.5307-   

INFINITE DILLTICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = C.46 
Gtitir .  9.3653 G2IMF - 6.2617 NOWKA-L-1-2C0-*REA-DUFFf0-ENCE IS 0.0367 
TIINF = 62.65 T2INF = 64.24 HFRINGTON J-FACTCR IS 7.73 

CONSISTENCY INDEX IS -4.05 - -- 

SUMMARY OF WILSON PARAMETFRS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
4-90FL NO. PAPAIFTFR VAEUFS OBJECTIVE FUNC-T-F84-- PRESSURE  COMPOSITION  

1 1855.00 -99.55 0.9095F-12 92.66 0.02717 
2 2208.64 946.71 0.3780E-02 41.68 0.04092 
3 1728.86 78C.34 0.2245F 00 36.88 0.02487 

- 4 1816.16--- 600.63 '0.3724F-01 . 39.80 0.02277 ____-- 
5 1826.77 844.86 0.1584F-01 31.88 0.02898 • 
6 2014.11 107.10 O. . 4-66  -0.01088-- 
7 1928.94 553.11 0.1194F-01 38.59 0.02466 

----8 ------1708.01- 8169.90 0.3657F-02 19.34 - - 0.04151 -- - - - --• --------- --- 
9 1707.98 8204.07 0.3714F-02 1S.34 0.04151 

--10---1653.85 8458.87 '0.2593F-01 21.61 0.03952 - 

**01AGMOSTIC** -- 
1 PATA POINTS FROM CPU-ANAL PFFEPFNCF CFLETEC PRIOP TO CALCULATION 

 SEE-INTROOUCTION FOR PFTAILS•CCMCERNING 0A1A BASF UPDATE - - _ _ _ ___ ___. ._ __ 



MFTLAMOL(1) 1 PROPAMCL(2) SYS-TEM-094  

SUMMARY VIE DATA AND CALCLLATFO PRCPEPTTES 

MO. P T XI Y1 F101 1201 PHI1 PHI? Cl 02 LN(01/G2) 811 822 812 
•  

1 760.00 88.3 0.1550 0.4370 1646.5C 518.63 C.S6E6 C.9650 1.2587 0.9396 0.2923 *-911.08 -1025.03 .•.999.07 
2 760.00--- 83.5 -0.2650- 0.5950 1409.50 426.63 0.9668 -0.9625 1.1687 0.9422 0.2155 -959.88 -1074.14 ..4050.14 
3 760.00 81.6 C.310C 0.660C 1121.36 394.14 0.9661 0.9614 1.1794 0.9109 0.25E3 -9E0.C1 -1094.45 -1071.24 

----4----/60.00 78,8 0.3860 0.7250 1203.98 -350.00 -0.9648 -0.9597 - 1.1422 . C.9308 0.2046 -1010.56 -1125.33 -1103.27- 
5 760.00 72.6 0.6100 0.8720 969.68 266.66 0.9618 0.9557 1.076C C.8915 0.1881 -1082.11 -1197.94 -1178.41 
6 763.00 67.2 colLoc C.9650 75,6.45 208.24 04-94448 0.95-19 1-.0441 0-0664---4.1686---.-1149.11--1266.28--..4244.-40- 
7 760.00 66.5 0.8950 0.9750 775.93 201.52 C.9584 0.9514 1.0211 C.8519 0.1812 -1158.14 -1275.51 -1258.41 

_ . 
• 

 - PUR F C-Cm8(11F4T- PR CP-FRT IFS 
CRITICAL PROPERTIES 

1 - 513.20 P 78.50 - 118.00 CMEGA - 0.557 - 0.1Q5-0-1-P4L-E-4-.-66-  ETA  =--1.-21  
• 2 T = 540.70 P = 51.00 V = 220.00 OMEGA = 0.612 OMFGAH = 0.201 DIPOLE = 1.68 ETA = 0.57 

---VAPC4R -12--SSURE fCCATI-0-4-CCFFFICIENTS VAPOR PRESSURE AT NBP  
1 A = 0.70786E Cl 3 = 0.14731F 04 C = 0.230001 03 P = 758.5 AT T = 64.7 
2 A =-0.79973F 01 8 = 0.15697F 04 C = 0.20950F Q3 P = 757.4 AT T .L 97.2 --- 

MCLAR VOLUME FCUATICN CCEFFICIENTS COMPONENT ID ECHO CHECK 
1 A = 0.645111 C2 R = .197161 00 C = 0.38735F 03 I 0-14/ 048-F- P- 23--- 
2 A = 0.77979E 02 9 = -.91570E-01 C = 0.275201-03 ID NUNBER = 37 

• 
 -*I IX TOR F- P-PTTYPF-P T I F5 

ACTIVITY RATIO FOLATICN CCEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 
A - 0.346131 OC B - .4575CE 00 C - 0.301-14F 00 S61UARE-R-GO-T-0f-NEGAT-IVE-AR-GUEMENT---RSCUIRE0-- 
STANDARC CEVIATICN = 0.21747E-01 TO OBTAIN X-INTERCEPT 

INFENTTE-DILUTION-ACTUVITY-COFFFITIENTS- VALUE OF REQUIRED ARGUFMENT IS -.20764E 00 . 
CAINE = 1.4136 G2INF = 0.8271 THERMODYNAMIC CONSISTENCY TEST IS ABORTED 
T14NE--=- 97.29 = 64.75- 

• SUMMARY 11E WILSCN PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
 MiIDEL NC. PARAMETER VALUES OBJECTIVE FUNCTICN PRESSURE COMPOSITION 

1 1845.13 -1136.54 0.30531-10 55.29 0.04750 
2 -24.11 244.26 0.4011E-03- - - - - - 38.66 • 0.03710 
3 1143.08 -858.06 C.20221 00 27.00 0.03551 
4 1114.90- -392,13 --0.1839F--00 40.13 -0.03840- 
5 107.07 284.36 C.9449F-02 8.53 0.02318 
6 -115.27 10434.5? 0.1825E-02 70.55 0.00950 
7 63.22 450.97 0.6611F-02 16.93 0.02078 
-4 215.46 23.85 - 0.7182F-04 2.22 0.02599 _ 
9 215.46 23.84 0.7188F-04 2.22 0.02599 

1-0 i1 Q1.02 -195-.42 0.4816F-01 42.84 0.03897- 



- ' 

wcrI*w`L/z) / Pn4-)pa4rH ?i s 

su*rapY VIE n«Tx uwn cxuo/^`pc nxrpFrr I ps  
NO. p r x Y pInL ppcL PHI  p*rz Cl ca Lm<oI/Gxk nil 822 812 
1 +`/4.nn 55.0 c.9529 0.98/6 +nn.zo 2/+.61 0.96pl o.9e46 0.9955 0.8851 0.1175 -1318.35 -438.13 -*84.63 

---e--~+na.+~--s~.*-n.~~sx -0.9636-'+'95.20-'214.61' 0. 96P5-- u~9850--0.9961' '1.060*~ '-0.0626 -1318.35 -438.13 --9e4.63 --- 
a 478.39 55.0 n.noo+ 0.947v +vs.an 214.61 c.yasz c.sos+ 1.0014 o.s1;68 0.0046 -lula.ss -438.13 -*o*~~3 

--'+-- +66.+r--ps~o- n ~ .n+az o~ -- /*~ +~s.~o- a/~.~/ o.~~~~-u.po~u o.+o+e ~.~n~o -n.~oso -xszn.~s --+an.8a '9o*.a3 - '- 
5 460.54 55.0 n.7946 0.8915 405.20 214.61 0.97o3 0.986+ 1.01/5 1.1162 -o.umoa -1318.35 -*uo.lo -*8+.63 6 +~-s.+» *4e--0=131;9*---41;1i~e4--2-1/+~6l-4~47-12 0~"4e71- l-"n179---«"0*28---0~071*---+318"35---+38.13----98+^63----- 
7 *32.p7 55.0 0.6983 0.8330 +vv.ao 214.61 0.9720 c.9e77 1.0129 1.1011 -o.un»« -1318.35 -438.13 -984.63 

59^*--(11.15,99f) -u./+9s--'+9*.ao--x1+.61 0.9738-0.9890' ~~1.0166-- 1.066+ -0.0478 -/3/8.35 -43e~13 -9e+.63  
o 383.30 ns.n n.5310 0.7189 +Sn.ac 214.61 0.9750 0.9898 /.o~o9 1.0580 -0.0356 -13/e.35 -432~13 -984.63 

*o -s6+~1*---~s^*' o.+aep-o.6a6+- 495.20- 214.61 o.*7+1~ u.ese* - I.uzoS 1.c528 -u.oson -1318.35 -+38.13 -*u+.aa .'- 
11 3+6.22 ns.o 0.'3986 0.6027 4s5.,o /14.61 0.9771 0.9913 /.onzs 1.0551 -0.0219 -1318.35 -*38.13 -984.63 
\z z~o,/'r~ ',s.n 0.e++9--e=*++0 ',ss=e« z*+"*, 1 n°-"74 E7 c°"pz u,*o*a I.*o+a---n^o+4o---1a1o~y5----+se~1-3----9o4.a3- 
1a 312.66 95-0 0.2739 0.4106 495.20 214.61 0.97e9 0.9926 1.0+33 l.n690 -0.02+4 -1318.35 -+38.13 -e8+.63 
1+--a'7.6+--s5.0  o.ait+' 0.4070 495.20 214.61 0. 979H 0.9931 1.0352 I.oazs -0.0251 -13t8.35 -438.13 -984.63 - -- 
to 237.»6 55.0 0,2107 0.3711 +vs.zo 214.61 o.9803 0.9934 1.002+ 1.0598 -o.ossr -1318.35 -438.13 -98*.63 

s*.*' 0.190p 0. 3 +2p +ss.zo--z1+.6-/- 0°9ec1- y.*~,a5 1.0312 1.0854 -0.0513 '-1318~35' -438.13 --98*.*3 --- 
/7 273.03 55.0 0.1638 n.»o^e ^vs~»o 21+.61 0.9811 0.9e39 /.01n6 l.o*ao -o.ua*s -lolo.ss -+38.13 -984.63 18 ar,o.ss ss.o 0. 1061; 0.7oA 4r;5. 2C 214161 0.sx17 o.n*'~s e.e667 \.*a*O V°e77-3 -lale=ss 438-.-13- 984.63  
zv 250.90 55.0 0.0822 u.troz 495.20 214.61 c.9871 c.o;*a l.nzye 1.0502 -0.0197 -1318.35 -438.19 -98*.63 --,2o-- p47.'02--55o* el^+6l-ui.9ozL--n-.oe+v---l.a\6a---a~oos7--O.Lso9 --- lsza.a5----*58~ 13--'-~984.63 

puxp crwPcNr^r Ppprrpv,ps 
ce[T/c41. PpnpcvTf+"  

I T ~ 513.20 p ~ 73.50 v ~ z/u,nn omrcx = 0.557 omFcAo ~ 0~105 n/pCLF = 1.66 ETA = 1.21 -----'-----' -' --z-- r = 508.50 p'~  47.00 -v ~--218^50 oMrG.x~ 0.663 nwpc^o~ 0.187 oxpn/e ~ I.au ETA =-o.0 -' - - 
vupnx pRFssunE poo^rynm cnsFryCIENTS V«poP popSSouE AT wap ------ --'-------~---m--0.7o786p-0l-- ny---'-'---- -~' - - - p = 7*8.5 A; 7 = 64.7 - ---- 

2 x ~ 0.06+u4r Cl n = 0.81305p us C = 0.13293p ns p = 769.7 AT T = 82.5 
cncrp/cicwTS Cfg~*-PweNT--Io-+e+*+C++Ex  1 A ~ 0.6+511p np n = -.1e716c nn C = o~sxrss*-os 10 ^uvocp = 23 

-----z^--- A- o.14 17eF-e9 - q 4s8n7F'ua---e-0^9ye70e-03- -- - -' - -'- 10 wownpn = oz ~ ------- ---- 

plxTopF pnnp[»rlFS 
ACTIVITY n^r/n cm/^+In» cncr"cirwrs RESULTS OF n/ce*eeY+Ap~C---Ce*u/sTpNev YesT ^ = 0.47678F-0/ n = -.++585e no c n.+lna+s nn EQUATION SOLVED puo x-XwTppcepT ' s+^mnApn-np**«r*ew---a,5e716E-01----- oGsY5-wuE;--x - 0.9+544e VV xwu-n --1C-~8205oE- 100- INFINITE »TLo7Iow ACTIVITY cnpprICIpwrS noT* ROOTS APE IN THE pxwce O To l -- ----- --- --olfNF~ - 1.048e--921^F = 0.9801- T*emwonvwxmIC ComSISTpwCV TEST US AeGpnEm----- 

rllwp = 55.ou TZlwr ~ ss.nc 



SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE OEVIATICP) 
------- MOE/Ft NC. PARAMETER VALUES- -OBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 9E6.32 -8CE.C5 C.9415E-12 10.36 0.00657 
2 1836.15 964.96 0.-44851--02- 4.92 0.01420- 
3 1236.38 -876.63 0.9682F-01 7.12 0.00745 
4 1253.74 -E67,3o-  C.9158F-C1 7.61 0.00697 
5 1402.65 -906.16 0.1436F-01 5.14 0.00963 
6 1241.46 920.14 0.1777E-02 11.92 0.00550 - -- - 
7 1489.93 -935.33 C.1334E-01 5.73 0.00906 
8 1360.76 870.28 0.4394E-02  
9 1360.77 -87C.28 0.4395E-02 4.01 0.01244 

--10- --1217.00-------874.11 0.1150E-01 7.53 0.00706 



MITIAM11.1111 2 PROPANOLIN SYSTEM 0058  

SUMMARY VLF DATA MID CALCULATEC PREPERTIFS 

NO. P T X1 YI rtni F201 PHI1 PHI2 61 62 INIC1/621 011 822 812 

1 760.00 79.9 C.1350 0.2050 1249.84 682.16 0.9625 0.9868 0.8874 1.0075 -0.1269 -998.43 -377.68 -761.77 
74.7 0.1400- 0.2100--- 1241.40-- -676.-61 0.-9624 - 0.9867----0•.8825'-1.0153 -0.1401 -1000.63 -378.07 -763.28- 

3 760.00 79.4 0.1650 0.2550 1228.83 668.35 0.9626 0.9866 0.5187 C.SS82 -0.0829 -378.66 -765.56 4 760.00 78.3- 0.2150 0.3150 1183.59- 638.70 -0.9624 0.9863 0.5041 1.0212 -0.1218 -1016.13 -380.85 -773.98 - 
5 760.00 78.0 0.2200 0.3270 1171.49 630.79 0.9624 0.9862 0.9266 1.0224 -0.C984 -1019.49 -381.45 -•.776.30 
6 760.00 77.6 0.7•550 0.-3800 1455.49 620.36 0:9675- 0.9860- -0.9420 1.0024 --0.0622 -1023.98 
7 760.00 73.7 0.4670 0.6370 1008.38 525.43 0.9617 0.9841 0.9872 0.5667 0.0210 -1069.01 -390.43 -810.57 

---8---740.00----73.1 0.4910 0.665C 987.1? -511.88 0.9615 0.9838 - 1.0031 0.9567 0.0474 -1076.14 391.74 -815.51 • 
9 760.00 71.2 0.5970 0.7550 522.15 47C.73 C.9607 0.9828 0.9999 0.9619 0.0388 -1099.05 -395.96 -831.41 

-10-m760400 70.2 0.6650 0.8080 889.34 450.13 0.9603 0.9821 0.5556 0.9476 0.0494 -1111.33 -398.24 -839.93 
11 760.00 69.5 C.7010 0.8350 866.93 436.13 0.96C0 0.9817 1.0024 0.9382 0.0661 -1120.0? -399.85 -845.97 
12 740.00 66.4 0-w4100 0645-80 7-7-3-.0-3 378-o-13- 0.95-E4--C4-97S7- ---C-.9904-- 0.9163 0.0778-1159.43 ---407.25----873.40- 

PURE. CemPCNENT PPOPEFTIFS 
CRIT-ICAL- PROPTRTIFS  

1 T = 513.20 P = 78.50 V = 118.00 ("MEGA = 0.557 OMFGAH = 0.105 DIPOLE = 1.66 ETA = 1.21 
2 T - 04 50- P- 218.-50 OMEGA- - Os-663 OMFGAH-r- 0.187 -DIPOLE- - 1.60 ETA--= 0.0 

VAPOR PRESSURE FCLATICN COEFFICIENTS VAPOR PRESSURE AT NBP 
A .--0.78786E 01 B =..0.14731E-04 C = 0.23000E-03 P a 758.5 AT- T_' -64.7 --- 

2 A = 0.66604E 01 = 0.81305E 03 C = 0.13293F 03 P = 769.7 AT T = 82.5 
 -MOLAR VOLOME-EQUATION COEFFICIENTS COMPONENT In ECHO CHECK 

1 A = 0.64511E 02 8 = -.19716F 00 C = 0.38735F-03 IDNUMBFR = 23 
2 A • 0.1-41780 03 0 = .4980TE 00 C = 0492830E-03-  10 NUMBER .=-22- 

MIXTURE PROPERTIES 
PATIO-FOUATION .COEFFICIENTS RESULTS OF-THERMODYNAMIC CONSISTENCY -TEST- ----- 
A = -.21855F OC 9 = 0.65110E 00 C = -.40598E 00 • AREA ABOVE THE X-AXIS IS -0.0409 
STANDARO DEVIATION • 0.1q454E 01 AREA 13E4.70-W-T1-IE-1-AXI-S-15 .  Gre325 •  - 

INFINITE DILUTION ACTIVITY COEFFICIENTS CP.CSS-CVER POINT IS X = C.42 
GI1NF = 0.8037 G2INF-= 0.9356 NORMALIZED AREA DIFFERENCE IS 0.1134 
TIINF = 82.19 T2INF = 64.75 HERINGTON J-FACTOR IS 7.74 

• CONSISTENCY INDEX IS 3.60 



SUMMARY OF np *ILsnm ponx:rrEns QumlrY OF FIT (MEAN ABSOLUTE nEVl4TIoK) 
-- - -wnneL NO. ' pxpxwF7FnvuLoE6 o8JsC/{v* n/wC,Iom - pxFSSUuF CnMpOSITInN 

I -2s2.88' 81P.01 c.5983p-11 24.18 o.uuoo+ 
? 193 .93 a*p.ea 0.+1e-Oc ns -----n°7*---- -'o~oao+o -'--- 
3 -173.99 541.89 0.5717p-02 7.68 o.uunno -- ---4'------175.48- -'9+3.qs----  :.aoa7r-Oa  ------ 7.96' 0.00390 ' 
n -157.+0 529.38 0.1719p-02 4.60 n.uo492 ----'-' -~*'----pae.ss  -' 722.3 7  -- 0.4 /5 op-03 ~  '- ---- - 10.88 0.00400 - - 
r -162.84 5+5.70 0.1753r-02 4.75 0.00482 
G 20. 55 1~f.v» o.»svae-n1 s" 2-9  *.00*76 - 
p -,o.on e7.133 0.3588p-c3 3.29 0~00776 ---------*~- --1++.-7+----4*e.70----0.1920F oo----'- ----'---~-7.+p  '---'-' o.ou+oa ' - ' 



MITIAN1L(1) TOLUENE(?) 5-YS-TEN 096  

SUMMARY VLF DATA AND CALCLLATFD PROPERTIES 

No. P T X1 Y1 Fun_ F2CL PHI' PHI?. G1 G2 LN(Cl/G2) P11 822 812 

1 750.00 89.9 0.0460 0.519C 1731.97 394.56 0.9762 0.9608 4.8257 0.9295 1.6471 -895.44 -1383.67 -740.95 - 2 7611.O0Y -66-.-8 0.2340 0.8130e 783.21- 177.73-  0.9599  0..9664 3.2314- -1.0047 - 1.1682 ---1154.90-- -1650.22----864.06- 
3 750.00 65.9 0.3300 0.8220 754.42 171.19 0.9592 0.9667 2.4034 1.1356 0.7497 -1167.29 -1663.79 -870.17 

----4----760.-00----65.-1-0.4390 0.8280 736.16 167.04- 0.9528 0.9669 1.8641 1.3434 - 0.3275 -1176.42 -1672.72 -874.18 
5 750.00 64.1 0.6750 0.8420 710.12 161.12 0.9580 0.9677 1.2770 2.2101 -0.5485 -1189.01 -1685.92 -880.10 
6 790.00 63.7 0.8300 0.866-8----698-.04 152.-32---0,.9515 C.-96-93 1.--,ee6-1 34-6544- 1.2126-1195.03--1692-.24 882.92-- 
7 760.00 63.6 0.8700 0.8780 695.38 157.77 0.9573 C.9701 1.C543 4.3678 -1.4214 -1196.37 -1693.66 -883.56 

---8--- -760.00-- -63.7- -0.9300-0.9120 698.04 156.38 049571 0.9726 1.0203 5.8439 -1.7453 -1195.03- -1692.24-882.92 
9 760.00 64.1 1.9740 0.9570 708.77 160.81 0.9571 0.9762 1.0062 7.5990 -2.0212 -1189.68 -1686.62 -880.41 

PURE CCMPCNENT PPCPEETIES -- 
CRITICAL PROPERTIES • 

1 T-= 513.20 11  =-78.50-----V..= 11840-0 OMEGA = 0.557 OPEGAH = 0.105 DIPOLE = 1.66 ETA = 1.21 • 
2 T = 594.00 P = 40.00 V = 331.10 OMEGA = 0.241 °MEGAN = 0.0 DIPOLE = 0.0 ETA = 0.0 

-VAPOR PRESSURE 1-AAIUN COEFFICIENTS VAPOR PRESSURE AT NBP 
1 A = 0.78736E 01 R = 0.14731E 04 C = 0.23000E 03 P = 752.5 AT T = 64.7 
2---A----=-04-49543-3E--G--1 R *-0.4-345-9F--04 £-- 0.21-93-8f-0-3------ P m 759.4 AT- T.--=- 110.6 -- 

MOLAR VOLUME EQUATION COEFFICIENTS COPPCKEKT ID ECHO CHECK - 1 A - 0.64511F C2 8 = -.19716F 00 C - - 0.38715E-03 ID NUMBER = 23 - -- 
2 A = 0.98864E 02 B = -.55774F-01 C = 0.27703E-03 IC NUMBER = 33 

. .  MIXTURE PROPER-TIES  
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CCKSISTENCY TEST 

A - - 0.17776E 01 - B = -.25914E- 01 C = --.128852 01 - AREA ABOVE THE X-AXIS IS C.5145 -- ----- 
STANDARD DEVIATION = 0.51529E-01 ' ARFA BELOW THE X-AXIS IS -0.4620 

-IN-FI-NIT-F.--0-1-LiffiCN ACTIVITY COEFFICIENTS CROSSOVER POINT IS X = 0.54 - 
GLINT = 5.9159 G2INF = 8.1843 NORMALIZED AREA DIFFERENCE IS 0.0537 
TIAN(' = 1ie.67 T2INC = 64.75 HERINGTON J-FACTCR IS 20.95 

CONSISTENCY INDEX IS -15.57 
.. 

--S-HM-M-ARY-OF-WILJON-PARAMFIERS -DUALITY OF FIT (MEAN ARSCLUTE DEVIATION) 
MODEL NO. PAPAMETER VALUES OBJECTIVE FUNCTICN PRESSURE COMPnSITION. 

1 1522.7? 269.79  0.52-75F- 1 C 26.57- 0.01188  •  
2 1148.38 705.91 0.4791E-02 . 26.31 0.C1946 
-I -1423.33- 392.92 0.2474F 00 ----- ----- - 18.14 0.01022 - -- --- - ----- --- 
4 1403.39 425.95 0.4584E-01 , 16.02 0.01025 
-5 1365.74 600.85 0.1070E-01 - - - 16.92 0.01058 _ ___ _ „_. _ 
6 1430.14 5E2.75 0.2.863F-02 19.18 0.00933 
7 1390:9-7 637.24 0.9494F-02  --- 719.41 0.01016 
8 1340.91 621.04 0.6960E-02 16.70 0.01120 
9 1341.16 621.50 0.6964E-02 16.72 0.01119 ._-_-..-.-...- 
10 

 
1414.76 404.55 0.8845F-02 17.43 0.01020 

44,01AGNOSTIC** • 
5 DATA PCINTS rRcp ORIGTH-A-b-RffERINCE DELETED PR-FOR TO CALC-HtA-TION  
SFF INTRODUCTICN FOP DETAILS CCNCERN1NG CATA RASE UPEATE - 

    _ 



MCTE4N11(11 WATER(?) SYSTCM 097 

SUMMARY VI.E DATA ANC CALCULATEC PROPERTIES 

NO. P T XI yl F1CL F2CL PHI1 PHI2 01 G2 LN(01/02/ 811 822 812 

1 760.00 95.2 0.0293 0.1831 2039.57 628.94 0.9716 0.9825 2.2551 C.9985 0.8165 -845.79 -528.40 -697.87 
2--  -764.04 -94-5- 4,0146- 0.2107- 1596471- 613.11- 0.9-713---f;.9824 2.2481 -0.9950 - 0.8151- -852.17-- -530.68 ---702.2-8-- 
3 750.00 93.7 0.0406 0.2363 1948.60 595.42 0.9711 C.9822 2.2C11 0.9974 0.7916 -859.52 -533.29 -707.36 
4----760r00-92:8- -0,0422 0,2652- 1895,51-546402 0.9707 -0.982..i__._._._..2..4423-  0.9935 0.8995 -E67.88- -536.26-713.12-- 
5 760.00 91.8 0.0557 0.2978 1837.84 555.C8 0.97C4 0.9819 2.1422 0.9991 0.7627 -877.27 -539.57 -719.58 
6 7i0.00 00.1 0.0644 0.3265 1787.09 536.77 0.4400- 0.9818 2.-48-4-1.0000 4.74-6-4 -885-4-83----542%.56 42-5-.45-- 
7 760.00 90.0 0.0737 0.3608 1737.43 518.97 0.9697 0.9816 2.0735 0.9913 0.7379 -894.48 -545.58 -731.37 
8 760a30---99.1 0.083a 043861 1-688482-- 501.5 149693 0.9814 2.0069 0.9957 - 0.7009 -903.22 - -548.61 -737.35-- 
9 760.00 89.2 0.0548 0.4142 1694.17 503.55 0.9654 0.9814 1.8972 0.9580 0.6833 -902.25 -54E.27 -736.69 

14 760.04 78.8-0.2801 -046621 -1203.9R-335,20 0.9649 -0.9794-1.4376 -1.0417 - 0.3222 -1010.56 -584.62 -809.82-- 
11 750.00 77.6 0.3004 0.6882 1155.49 319.23 0.9643 0.9792 1.4509 1.0383 0.3346 -1023.98 -588.98 -818.78 
12 764,00 77.6 -0-6,-321-2---0-.4842 1155.49-119,23-0406-43---049792 1,3570- 1,0704 4.2375 -1023.98- -588.98-818.7-8--- 
13 760.00 76,9 0.3435 0.7012 1127.91 310.21 0.9640 0.9790 1.3221 1.C546 0.1888 -1031.91 -591.54 -824.05 
14 __._7b0.00_____76.2 043664 0.7178 110C.86- 301.41 -0.9636 0.9789- 1.3014 1.0986 -0.1653-1039.94- -594.11 -825.36 -- 
15 760.00 75.7 C.1909 0.7274 10.81.85 295.25 0.9634 0.9788 1.2575 1.1269 0.1097 -1045.65 -595.55 -833.18 
16-- -760.00- 75.1 0,64141- 0.7428 1059.37- 287.99- 0.9631 0.5787 1.2375 1.1330 - 0.0882 -1052.60 -598.18 -837.79 
17 760.00 74.6 0.4391 0.7597 1040.93 282.07 0.9628 0.9785 1.2144 1.1288 0.0731 -1058.43 -60C.03 -841.65 
18 7(,3.00 74.0 0.4637 007,68 16--14v14 275.09 0.9625 0.-9784 -1.485u-----1.1747---0.0089-- -1065.47----602.27 -846.31-- 
19 760.00 67.2 0.8457 0.9360 796.45 205.56 C.9588 0.9769 1.0111 1.4570 -0.3924 -1149.11 -628.30 -901.23 

-20-460.00-66.-6---048269 0.5632 778.83 200.21-0.9585- 0.9767 -1.0142 1.2056 -0.1728 -1156.84 -63C.66 -906.27 - 
21 750.00 65.7 C.9293 0.9771 753.CC 192.41 0.9579 0.9765- 1.0150 1.2485 -0.2070 -1168.55 -634.22 -913.88 

POE COMPONENT PPDPERTIES 
CRITICAL PROPERTIES 
- 1---- -T-= 513.20 P = 73.50 V.=.--118.00:- OMEGA = 0.557 OMEGAH = 0.105 DIPOLE = 1.66 ETA = -1.21 

2 T = 647.40 P = ***## V = 55.20 CPEGA = 0.344 OMEGAH = 0.010 DIPOLE = 1.85 ETA = 0.0 
-VAP-08-PHFSSURF EQUATION COEFFICIENTS VAPOR PRESSURE AT NPP 

1 4 = 0.78786F 01 8 = 3.14731F 04 C = 0.21000E 03 P = 758.5 AT T = 64.7 
2 A-=--0.49668F-01 = 1416682E-04 C =-0.22800E-03 P = 760;0 AT T-= 1GC.C- 

MOLAR VOLUME EQUATION COEFFICIENTS COFPCNENT tn ECHO CHECK 
1 A . 0.645111 02 8 = -.19716E 00 C = 0.18735F-03 tn NUMBER = 23 
2 A = 0.22887E 02 R = -.36416E-01 C = 0.68556E-04 ID NUMBER = 34 

MIXTURE PRnPEnTIFs 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CCNSISTENCY TEST 

A = 0.91863F 00 8 = -.25837E 01 C = 0.14245E 01 AREA ABOVE THE X-AXIS IS 0.1958 - 
STANnAPO OFVIATICN = 0.49856E-01 AREA BELOW THE X-AXIS IS -0.0942 

INFINITE nILUTICN ACTIVITY COEFFICIENTS CRCSS-CVFR POINT IS X = 0.49 
G1TNF = 2.5059 G2INE = 1.2719 NORMALIZED AREA DIFFERENCE IS 0.35C4 

-1406-00- T-2-1M E- - - F4 ERINGTON J-FACTOR IS 15.65 
CONSISTENCY INDEX IS 19.39 



smnMAav OF 'WILSON pxn^°rrrox ou^LIJY (IF p\r IMExw Au5nLoTE nFw I xT I C K) '--- ---~nnFL Nn~ -p^nxyFTF p v^ L up S -Oo~EcT[xe mmcT{cw - - pn*6SupF [rwPoSlTIOw 
/ 756.65 1*0.83 0.3865F-01) 50.19 0.03616 
» 13.+1 555.51 0.2++7r ua 1e,+*n e=e»990-- --- 
n 456.71 3*4.15 0.3879r co 17.27 0.01685 -------'--+'----+ma.1s 322.+5- --o~azu*e-ou--------  -~- -IS.ea - ' 0.01828 -, '-- 
5 lou.«a 560.29 0.7852p-c2 5~99 0.00916 '-----'-a~.++--'-692.0+-----0.23+3e-02--------- ---18.63 --- 0.00+99 
r 68.31- 591.59 o.szYur-oa u.33 o.00782 
o 114.77 5+0. * 0.2+16F oa 4,**--- 0-.4GIe73  
9 116.74 540.66 0.2*16r-02 o.ss 0.01072 



METIYL ACITATE11/ PENZINF121 SYSTEM 098A  

- _ 

SUMMARY VLE CATA AND CALCULATED PROPERTIES  

NO. P T X1 YI F1OL F2CL PHIL PIT? CI G2 LNIG1/62) B11 822 812 

1 131.30 25.0 0.1000 0.3232 209.75 S4.39 C.9858 C.5658 2.0013 1.C347 0.6597 -1795.50 -1527.45 -1285.50 
---2-- -152450- as,e,  -(000a 0.4661 209.75 94.39- 0.9870 0.9888 - 1.6713 -1.0654 0.4503 -1795.50 -1527.45 -1285.50-- 

3 
 

 167.30 25.0 C.3000 0.5531 209.75 54.39 C.9852 C.9883 1.4477 1.1174 0.2590 -1795.50 -1527.45 -1285.50 
4-178.70 -29-46-0-0,44000-0.-6210- -209.75 94,34 --0.9818---0.9881--1,3002 1.1806 0.0965- -1795.50-1527.45-----1285•50- 
5 138.30 25.0 C.5000 0.6810 209.75 94.39 0.9826 0.9881 1.2005 1.2564 -0.0455 -1795.5C -1527.45 -1285.50 
6 190.31 25.0 1.5223 0.6922 2CS.-75 94.3S 0.91124 0.--9881 -1-41-1-1302 1.-.2-824-.-0-.0-830---1745.50---1527.45--128-5.50 
7 197.10 25.0 0.6000 0.7380 209.75 94.39 0.9815 0.9882 1.1335 1.3502 -0.1750 -1755.50 -1527.45 -1285.50 

-- -8---- -205.30- -2-5.t.- E.7010- 0.8007- 205.75 94.39 0.9805-0.9885-1.0968 1.4268 -0.2631 -1795.50 -1527.45 -1285.50 --- 
9 216.60 25.0 0.7399 0.8300 209.75 54.39 0.98C3 0.5888 1.0832 1.4145 -0.2668 -1795.50 -1527.45 -1285.50 

-- 10- 213._14----25.0- -_C.8000--0.8640--209.75 _-94.39--0.9756-0.9890 1.0739- 1.5167 -0.3453- -1795.50 -1527.45 s.1285.50-- 
11 220.30 2.5.0 0.9000 0.9307 205.75 54.39 0.9788 C.9897 1.0621 1.5990 -0.4092 -1795.50 -1527.45 -1285.50 

-PUP F-- GI-1,44341NI FNIT PP PP FP II E S 
CRITICAL PROPERTIES 

-1 T s 506.90 P = 46.30----V = --228.00--- OMEGA s 0.326 GMEGAH = 0.215 DIPOLE = 1.72 ETA *- 0.62 -- 
2 T = 562.00 P = 48.6C V = 26C.1C CMFGA = 0.211 CMFGAH = 0.0 CIPOLE = 0.0 ETA = 0.0 

VAPCR FRCSSURE ECUATION COEFFICIENTS V A-P0-41-PRE-SSU-RE-A-1-14-8P  
1 A = 0.69894F Cl 8 = 0.11110F 04 C = 0.21351E 03 P = 784.0 AT 1 = 57.8 

 a * = 0.69056E 01 9-= 0.12110F 04 C = 0.22079F 03 - . P s 760.0 AT T-= 80.1 -- 
MOLAR VCLUME ECUATICK CCEFFICTENTS COMPONENT ID ECHO CHECK 

1 A-0-0.-13600S CI &--=--446705E-00- O-- --(h9-2210E-03--------------------• ID NUMBER =-24- -  
2 A = 0.70853E 02 8 = 0.14907E-01 C = 0.15880E-03 ID NUMBER = 5 

• .  MIXTURE PROcTRTIFS 
ACTIVITY RATIO FCUATICN CCEFFICTFNTS RESULTS OF THERMODYNAMIC CCNSISTENCY TEST 

A = 0.8872CF 00 8 =-.24124F 01 ----E- = 0.10951F 01 AREA ABOVE THE X-AXIS IS 0.1884 
STANCARC DEVIATION = 0.12900E-01 AREA BELCW THE X-AXIS IS -0.1424 

ININTTC 41-t-t-TTOM-A041-VITY-COEFETCIENT-S- 7  ---CROSS-OVER POINT 1S-X = C.47 
GIINE = 2.4283 G2INF = 1.5374 . NORMALIZED AREA DIFFERENCE IS 0.1391 
TIINF - 25.00 T2INF = 25.00 CONSISTENCY INDEX IS 13.91 - ------- - 



summtpy nr tAILSON PAPAMFM'S QUALITY OF FIT (MFAN ABSOLUTE DEVIATION) 
MO9FL Nn. PARAMFTFR VALUES OBJECTIVE EUKTICN PRESSURE COMPOSITION 

1 782.11 -233.43 0.9095F-12 12.05 0.01146 
2 529.17 6S.45 0.147-7F-02-- . -2.13   0.01188 
3 eq2.08 -108.07 C.43C3F-01 6.21 0.00821 
4 - 645.69 -81.03 0.2641E-01 • 5.92 0.00713 •• -- 5 463.57 92.86 0.5137E-02 1.98 0.00963 

 --6 528.85 -20.83 0.9325F-03 6.24. - 0.00527 
7 414.90 123.30 0.6496F-02 2.27 • 0.00905 
8 429.24, I3C.45 C:-1-44 ;C 0? -4.94- 0.01164  
9 439.26 130.53 0.1944E-02 1.94 0.01170 . 

 1-0 719.07 -126.07 0.2563E-01 6.58 0.00872 



1CTCYL AC-ETAUM -CIWINCI2£ SYSTEM 09CD  

_ - 
SUMMARY VI F CAT'S AND CALCULATED PROPERTIES 

NO. P T XI Y1 FIOL F20L PHI1 PF12 Cl 02 LNIGI/G2) 811 822 812 

1 195.80 35.0 0.1000 0.3037 320.60 146.62 0.9869 0.9865 1.6269 1.0183 0.5856 -1596.C5 -1387.87 -1175.30 
 2- 22.6•20---35..0--C.2010.- 0.4483--320.60----146.62 -0.9635- -0.9652. - 1.5539 1.0470 0.3948-1596.05 -.1387.E7-4175•30-- 
3 248.20 35.0 0.3000 0.5414 320.6C 146.62 0.9811 0.9845 1.3693 1.0906 0.2276 -1596.05 -1387.87 -1175.30 

--4-- 265.60 45.4. -C.4000- 0.6158. 320.60- -146.62. 0.9792.•-0.9841 1.2475 1.1401 0.0900 -1596.C5• -1367.87 -1175.30-- 
5 210.80 35.0 C.5030 0.6765 320.60 146.62 0.9776 0.9840 1.1606 1.2101 -0.0418 -1596.05 -1387.87 -1175.30 
6 233.70 35.0 0.5273 046-940 32-4.60 -0-y54-13 C.-9844 --0.0795 
7 294.60 35.0 0.6000 0.7408 320.60 146.62 0.9762 0.9841 1.1062 1.2795 -0.1456 -1596.05 -1367.87 -1175.30 
ti--- 317.64 35.0-1.7000 0.8040. 320.60 -146.62 C.9749 C.9844 -1.0729 1.3473 -0.2277.  -1596.05 -1387.87 -1175.30'- 
9 312.60 35.0 0.7399 0.8234 320.60 146.62 0.9743 0.9845 1.0623 1.3828 -0.2637 -1596.05 -1387.87 -1175.30 

35.0---0.8000---0,8660 120.60-.146.62 0.9736 C.9849 1.05(9 1.4384 -0.3139 -1596.05 -1387.87 -1175.30-- 
11 334.70 35.0 C.9000 0.9349 32C.60 146.62 0.9722 0.9856 1.0529 1.4623 -0.3285 -1596.C5 -1387.87 -1175.30 

-PURE COMPCNENT EPCPFPTIFS 
CRITICAL. PROPERTIES 

T---=. 506.90 P =-46.30• V =-- 228.00 -OMEGA -= 0.-326 DMEGAH--= 0.215 DIPOLE = 1.72 -- ETA'a--0•62 
2 T = 562.00 P = 48.60 V = 260.10 CNEGA ='0.211 DMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

VAC00 09CSSURF FOUATION COFFFIC-1-FNTS ----VA-FC-P-P-RESS-UP-E-AT NEP- 
A = 0.69894F 01 8 = 0.11110F 04 C = 0.21351F 03 P = 784.0 AT T = 57.8 
•A --=.0.69056E. CI 8•=-0.12110E-04 0.22079F-03- P a 760.0 AT- T • '80.1- ---- 

pnLAR VOLUME FCUATION CCEFFICIENTS COMPONENT ID ECHO CHECK 
1 Ei--= .-467058- 00---C -0.92210E-03- iD NUMBER =‘• 24-- 
2 A = 0.70863F 02 8 = 0.14907F-C1 C = 0.15890E-03 . IC NUMBER = 5 

MIXTURE P-ROP.-ERTIES 
ACTIVITY RATIC ECUATICN CCEFFICIENTS RESULTS OF THERMODYNAMIC CCNSISTENCY TEST - 

A .1- 0.79546E 00 B.=--.22008E-01 . C =-0.10447E 01 •AREA-ABOVE•THE X-AXIS IS 0.1670 
STANCARC DEVIATION = 0.83412F-02 AREA BELCH THE X-AXIS IS -0.1237 

ihriNiu PILLTION ACTIVIT-16-CG+-F-E4-EtENTS C R 0 SS-OVE-R-Pfl -I-S---X - C.-46  
GIINF = 2.2154 G2INF = 1.4343 . NORPALIZFO AREA DIFFERENCE IS 0.1490 
TUNE .= 35.00 72-INE--= 35.00  -CONSISTENCY -INDEX IS 14.90 



SUMMARY OG IITLSON PAPAMFTFQS 0041 ITY OF FIT (MEAN ABSOLUTE DEVIATICN) 
------- MOOR: NO. PAPAMFTFR VALUES OBJECTIVE FUNCTION PPFSSURE COMPOSITION 

1 811.07 -284.93 0.45470-11 13.87 0.01113, 
2 444. 4.2 1.2.48 2.54 0.00680- 
3 690.55 -161.08 C.2571F-01 6.58 0.00722 

641.25 -114.29 - 0.1610E-01 6.32 0.00652 
5 465.86 16.40 0.27140-02 2.46 0.00569 

 -6 506.77 - -46.79 - 0.6356F-03 5.26 0.00450 
7 427.27 41.46 0.3602E-02 2.58 0.00604 
8 404w7-1---  41.47, -0.1484F-02 2.53 -------•------_._. 0.00671- 
9 445.42 40.98 0.1484F-02 2.53 0.00672 

 -10 713.37 176.59 -0.2273E-01 7.07 0.00763 



HCT1YL ACITATC111 CrNZINEI21 SYSTCH 098C 

SUMMAPY VLF DATA AND cALcuATEn PROPERTIES 

NO. P T X1 Y1 T1OL F2CL PHI1 PFI2 G1 G2 IN(GI/G2) 611 822 812 

1 291.00 50.0 0.041n 0.105C 568.21 266.50 0.9862 0.9825 1.2919 0.9599 0.2563 -1346.77 -1217.82 -1038.87 
309.80-5401 0.0800 0.1940-- 568.21 266.50- 0.9842 0.9816 - 1.2996 0.9982 0.2638 -1346.77 -1217.82 -1038.87 - 

3 334.30 50.0 0.1330 0.288C 568.21 266.50 C.9818 C.9805 1.2491 1.0085 0.2140 -1346.77 -1217.82 -1038.87 
4- -349.30 -50.0 0.1710 0.3410 - 568.21- -266.50 C.9803 0.9799 - 1.2001 . 1.0193 0.1633 -1346.77 -1217.82 -1038.87 -- 
5 337.00 50.0 0.2540 0.4610 568.21 266.50 C.9768 C.9786 1.2056 1.0249 0.1624 -1346.77 -1217.82 -1036.87 

30 0.509-0----564.21 266.50 0.9453 -0.978G- 1.1664 -1.0456 0.1093 -1346.77 -1217.82-4038.87-- 
7 432.70 5C.0 0.3710 0.5770 568.21 266.50 0.9729 0.9773 1.1503 1.C65C 0.077C -1346.77 -1217.82 -1036.87 

------8-445.70----50.0 -0.4140 0.6140-- 568.21-266.50---0.9718- 0.9771 1.1285 1.0742 - 0.0493 -1346.77 -1217.82 -1038.87 
9 454.40 50.0 0.4660 0.6570 568.21 266.50 0.9703 0.9768 1.1159 1.091C 0.0226 -1346.77 -1217.82 -1038.87 
10 4F,1.70 50.0 C.5480 0.7160 568.21 -266.50 C.9686 0.9768 1.0752 1.1114 -0.0331 -1346.77 -1217.82 -1038.87 -- 
11 506.30 50.0 0.6160 0.766C 568.21 266.50 0.9668 0.9766 1.0691 1.1280 -0.0536 -1346.77 -1217.82 -1038.87 
12 525.10 50.0 0.7020 0.--8160 568-.21 266-.50 C.965-3- -0.9768----1.0348 1.1854----0.1360-----1346.77 -1217.82 -1038.87e-- 
13 540.00 50.1 0.7590 0.8510 568.21 266.50 0.9642 0.9769 1.0251 1.2207 -0.1746 -1346.77 -1217.82 -1038.87 

50.0 1.8110 0.8840 568.21- 266.50-0.9631-0.9770 1.0236 1.2463 -0.1968 -1346.77 -1217.82 -1038.87 -- 
15 570.70 50.0 0.9820 0.9280 568.21 266.50 0.9619 0.9775 1.0142 1.2739 -0.2280 -1346.77 -1217.82 -1038.87 

----16 5r31.20 5C-.0- 0.9270- -C.-9550 -568.21 266.50 0.9612---0.9778 1.0105 - 1.3110 -0.2604 -1346.77 -1217.82 -1038.87 -- 
17 583.00 50.0 0.9430 0.965C 568.21 266.50 0.9610 0.9780 1.0067 1.3102 -0.2636 -1346.77 -1217.82 -1038.87 

PtiP CrIMATI4E4T PPPPEPTIES 
CRITICAL PROPERTIES 

-- T =-506.90 P = 46.30 V = 228.00 -OME0A-=-0.326---OMFGAH-= 0.215 DIPOLE = 1.72 - ETA =--0.62----- 
2 T = 562.00 P = 48.60 V = 260.10 CMFGA = 0.211 OMFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

VAPOR PRCSSUPE TCLATION CCCFFICIENTS  VAPOR PR-FSSUPE AT NBP  
A = 0.69894F 01 3 = 0.11110E 04 C = 0.21351F 03 P = 784.0 AT I = 57.8 -----_•____.__ A = 0.69056E-01 0 = 0.12110f-04- -&- =-0.22079F 03 - - - P = 760.0 AT 7-= 80.1 -  

MOLAR VOLUME FOCATION CCEFFICTENTS COMPONENT ID ECHO CI-ECK 
1------._.A =-0.13600F 03 3 = .46705F 00 -0-= 0.92210E-03 ID NUMBER = 24- 
2 A = 0.70863E 02 8 = 0.14907F-01 C = 0.15880E-03 ' ID NUMBER = 5 

• 

--MIXTURE PROPERTIES _ 
ACTIVITY RATIO FOUATICN CCEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

. A m 0.28980F 00 8 =--.57196F 00 C---=--.24384E-01 AREA ABOVE THE X-AXIS IS 0.0724 - -  
STANDARr rEVIATICN = 0.13630E-01 AREA BELO% THE X-AXIS IS -0.0767 

INrIMITE oltorrN AC-TIVITY COEFFICIEN-T-S  CROSS-OVFW-POTNT = C.-50  
0IINF = 1.3362 G2INF = 1.35P7 NORMALIZED AREA DIFFERENCE IS -0.0289 
TlINE = 50.00 T2INF = 50.00 CONSISTENCY INDEX IS- 2.89 



SUMMARY OF WILSON PARAMETERS QUALITY OF EIT (MEAN ABSOLUTE DEVIATION) 
------. monFIL NO. PARAMETER VALUES • COJECTIVE ....... PRESSUREPRESSURE - CCMPOSITION 

1 143.20- 56.59 0.1819E-11 5.29 o.ontaL 
, 123.05 132- 2A-------0.2-4551 03 2435 0.00549 
i 132.00 78.73 C.8359E-C2 4.31 0.00216 

-----------4------134.19----- 77.56 ------ 0.6310E-02 4.22 0.0O218 
5 33.00 218.94 0.1257E-02' 2.00 0.003R1 

---------6---• 163.69- -- 32.52-- - 0.2047E-03 . 5.67 - 0.00171 
7 48.99 - 193.19 0.1009F-02 2.37 C.CC342 
8 114-8-3-1------41-6:40 • 0,269-2E---03 -1451  -0.00496 

• 9 -28.31 316.50 0.2692F-03 1.51 0.0C496  -.------t26.48. •-- 24.58 -•----- 0.1911F-01 -4.29 • 0.00218 



tIETlYL AOUTATEUT CFNZUNII2) SYSTEM 098D  

• 
SUMMARY VLF rATA AND CALCULATED PROPERTIES 

NO. P T X1 Y1 F1OL F2CL PHT1 P4I2 01 02 LNIG1/02)• 811 822 B12 

1 750.00 77.8 0.0520 0.1300 1387.09 683.16 0.5728 0.9659 1.3286 C.9829 0.3014 -1003.68 -985.99 -848.60 
2-  750‘00--- 7&47-8 --0.4•0840 0.1.930 1345.75 -661.56 0.9744- '0.9658 1.2568 0.9742 0.2547 1014.38- -993.30 -854.68 
3 750.00 73.1 0.1920 0.3690 1209.42 590.71 0.9614 C.9656 1.1649 C.9670 0.1862 -1052.71 -1C19.39 -876.32 
4-----75-0r00  1183.7t- -577.41 -0.9661-- 0.9657 . -1.1653 0.9622 0.1915-1060.52 -1024.69 -880.72-- 
5 760.00 71.2 0.7550 0.4560 1140.72 555.22 0.9654 C.9658 1.1468 0.5621 0.1756 -1074.04 -1033.85 -888.30 
6 760600 69.3 0.320C 0.5320 107.6.93 522.42 C.963-7--0:4661  
7 760.00 66.9 0.4270 0.6200 999.48 482.79 C.9616 C.0667 1.05E5 1.0058 0.0511 -1123.14 -1067.07 -915.73 

760.00.-- 64.8 0.5220- 0.647C 536.65. 450.79 0.9598 0.9675 1.0368 1.0304 0.0062 -1147.71 -1083.65 -529.38 • 
9 750.00 63.0 0.6160 0.7670 884.78 424.50 C.9583 0.9684 1.0219 1.0484 -0.0257 -1169.52 -1098.35 -941.46 

AD 760.90- 61-.4 0.711D. 0.827C- 836.74- AC0.24-0.95/0 C.9694-•-1.0080 -.1.0982 -0.0857 -1191.11 -1112.90 -953.39 --- 
11 760.00 59.8 0.8060 0.8850 794.90 379.19 0.9558 c.9706 1.0004 1.1492 -0.1387 -1211.14 -1126.39 -964.44 

8-870 0.9-290 764.44---463-4498--Glo-9-554--Dr4-746 0:9412  
13 760.00 574:8 0.9390 0.9620 744.34 353.85 0.9544 0.9725 0.9554 1.2967 -0.2645 -1237.07 -1143.85 -978.72 

PURE-COMPITNENT-PPOPERTIES _•• . 
CRITICAL PROPERTIES 

1 T = 506.90 P = 46.30 -V = 228.00 CMFGA-=--0.4-3-26 GNEGAH-= 0.215- DIPOLE-=- 
2 T = 562.00 P = 48.60 V = 260.1C OMEGA. = 0.211 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

-VAPOR PRESSURE' EQUATION COEFFICIENTS -VAFCR PRESSUFE AT N8P 
1 A = 0.69894E 01 8 = 0.11110E 04 C = 0.21351E 03 P = 784.0 AT 1.  = 57.8 
2 A = - 0.69056F-01- 8- =- 0.12110E-04 = 0.220-79Ey03 P = 760.0 AT T.= 8C.1- --- 

MOLAR VOLUME EQUATION COEFFICIENTS ' CCPPCNENT. ID ECHO CHECK 
1 A = C = A4,42-210E-03 ID NUMBER =-24 
2 A = 0.70863E C2 B = 0.14907F-01 C = 0.15880E-03 IC 'NUMBER = 5 

----MIXTURE PROPERTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A =-0.30470E-00 •B .50635F-DC C =- .97492E-01- AREA-ABOVE THE X-AXIS IS 0.0856  
STANDARC DEVIATION = 0.19323F-01 AREA BELCI% THE X-AXIS IS -0.0666 

 -INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = C.54 • 
GITNF = 1.3562 G2INF = 1.3487 NORMALIZED AREA DIFFERENCE IS 0.1250 
TIINF = 80.10 • T2INF = 56.91. HERINGTON J-FACTOP IS 10.54 

CONSISTENCY INDEX IS 1.96 



sUy~xnv nF wxLSow »xnAwpvcos uoxI/T, oF FIT ImE»w An5oLuT* ofu[AT{mm) ------- 4nnF-L-Nq~---pum«mFTEp-v^LupS---cB-JsC-7{ye-FowCTION- peFSsowe - - CCMpo6ITION  
l 245.89 -30.55 0.0 2+.7o o.on+ou ` 
z 3~-P.'~3 o41.s7 0-+179c ul r°a* o~*16ee,- ' - 
3 137.07 45.s5 n.3287s-u 18.38 0.00565 ----'----''+---' -r,s.rs —130.+1---'-0.27*4p-01~- - ~~ '~ 17 .12 0.0056* -`  
s 81.5, 47.11 0.5317f- -02 * 6.53 0.01002 ' 

-- ~-----'-oo.oa --2?0.60----0.35n2*-03---------- ---»a.al~ -'- -o.003om  
r e5.56 53.82 0.5236s-02 8.72 0.00901 e 119.28 27493 o.311*r c4 o^*s *"***l+  
9 118.29 -23,93 0.3119F-u4 o.us 0.01314 ---^----- 10 2-----132^s3--- o°14uoe-uu- ----+u.ue- ----- --'--'V.nossy----- --'- 



• 
METIYL ACITATE(1) Pi-MUNE(?) SYSTEM 0:6F  

SUMMARY VLF CATA AND CALCULATED PROPERTIES 

NO. P T XI Y1 FICL F2CL Phll PFI2 GI G2 LN(01/02) 811 822 812 

1 760.00 57.9 3.8950 0.9330 747.36 355.3C C.5546 C.9716 1.CCE9 1.3214 -C.2699 -1235.46 -1142.77 -977.84 
2- 760.-00---5ft:---4- -0.8630- 0.9140- 759.99 361.68 0.9549 .0.9711 1.0083 1.2766 -0.2359 -1228.83-1138.30 - 
3 750.00 60.1 0.7350 0.8?2C 8C4.15 383.83 C.9563 0.9693 1.0200 1.2125 -0.1729 -1206.61 -1123.34 -961.95 

-e.6200---0.7490 851.22 407.04 0.9578 0.9677 1.0311 -1.1894---0.1428---1184.SC -1106.12 - --549.97 
5 750.00 63.8 0.5050 0.6650 506.94 435.7? 0.9596 C.9666 1.0557 1.1371 -0.0743 -1160.02 -1091.95 -936.20 
6 760.00 66.8 0.3620 0.5454-994.29  04-965-5 1,4410e 1-.41828 -0.-04615---11-23-.46-1064.62 -916.19  
7 750.00 67.5 0.3380 0.5280 1019.31 492.92 0.9629 C.9655 1.1181 1.0578 0.0554 -1115.76 -1062.08 -911.62 

--8-760.00- -71.4- 0.2120 0.3870- 4114..87 552.21 0.9663- -0.9651 1.1778 -1.0298 - 0.1343--1075.92---1035.13--889.36- - 
9 760.00 71.8 0.1890 0.?560 1162.59 566.5C C.9671 C.9651 1.1.873 1.0247 0.1473 -1067.09 -1029.14 -884.40 

-10-- 760.00--- 73.5 0.1190 0.2820 1221.15- 597.81- 0.9689 C.9651 1.2i77 1.0i98 0.1774-1048.62-1016.61. -874.02 
11 760.00 75.9 0.0760 0.1750 1312.58 644.26 0.9715 0.9654 1.2914 1.0134 0.2424 -1023.27 -999.36 -859.71 
12 r,0.00 74.9 0.4550 0-.4-330 1354.-21 66-4,44-0.442-5 C.-C-654 -1.31E43- -1.0100 0.2668-1042.95 -992.-12----=85-3.846- 

PURE COMPCNENT RPCPERT 1 FS 
CRI--TIC-AL PROPERTIES 

506.90 P = 46.30 V = 228.00 OMEGA ='0.326 CMEGAH = 0.215 DIPCLF = 1.72 FTA = 0.62 
2 T = 1 OMECAH = --G-IPOLE-= -Crire ETA = 0.0  

VAPOR PRESSURE - EQUATION COEFFICIENTS VAPOR PRESSURE AT NBP 
1 A = 0.69894F 01 R = 0.11110F 04 C = 0.21351F 03 P = 784.0 AT T-= 57.8 
2 A = C.69056E Cl R = 0.12110E 04 C = 0.22079F 03 P = 760.0 AT T = 8C.1 

Mg-AR VOLUME EQUATION COEFfICIENTS COMPONENT ID ECHO CHECK-7- - - 
1 A = 0.13600E 03 8 = -.46705E 00 C = 0.92210E-03 ID NUMBER = 24 
2 A = 0.1440-7E-01 C = 0.-1-5880E-03- ID -NUMB+R 

• 
MIXTURE PROPERTIES 

EQUATION COEFFICIENTS -RESULTS OF THERMODYNAMIC CONSISTENCY TEST- - 
A = 0.30779E CC B = -.89129E 00 C = 0.29136F 00 AREA ABOVE THE X-AXIS IS 0.0580 
STANDA4441-OFV4-ATTON = 044-7444-E-01  AREA-BELOW-THE- X-AXIS- IS-------0.0988----------- 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.40 
- GIME = 1.3604 G2INF = 1.3393 - - - - NORMALIZED AREA DIFFERENCE IS -0.2598 - 
TIINF = 80.10 T2INF = 56.91 HERINGTON J-FACTOR IS 10.54 

CONSISTENCY INDEX IS 15.44 • 



SUMmARY OF WILSON PARAMETERS QUALITY CF FIT (MEAN ABSCLUTE DEVIATICK/ 
MOOR.. NO. PARAMETER VALUES - C9JECTIVE FUNCTION- - PRESSURE COMPOSITION 

1 269.87 -53.45 C.9055E-12 3.43 0.00708 
2 246-.4)4 --2-1-.-67 0.1613E -03    -6.-07--------- 0.01007-- ---------- 
3 243.7C -24.98 0.1743F-01 2.98 0.00748 

-4 2E32.53 -61.56- - C.1284F-C1 3.28 0.00726 
5 447.10 -194.18 0.1816F-02 4.79 0.00647 
6  643.-80- ---337-.11 -0.6316F-03 -9.96 0.00445 - 
7 549.03 -265.32 0.1203E-02 6.03 0.00575 
8 214.01 7.25 0.2318F 03 2.-50 0.0-0749  
9 214.71 7.42 C.2318E-03 2.59 0.00790 

 441- 240.80- -20.8t - 0.5734E-01- 2.86 0.00759 



HOTIYL AN:TATOU, CHLOROOORMI21 SYSTFO---094A  

- - - - ------- 
SUMMARY VLE DATA ANC CALCLLATFT PROPERTIES 

Nn. P T XL Y1 F10L F20L PHI1 PHI2 GI G2 1NIGI/G2I 811 822 812 
• 

1 500.30 50•0 0.064C 0.0400 568.21 499.37 0.9690 0.9749 0.5321 0.9997 -0.6306 -1346.77 -1C09.80 -1126.02 
2----482.-0B- 5040- 041340 -0.0890 568.21- 499.37-0.9649 0.9759 0.5454 0.9889 -0.5951 -1346.77 -1009.80 -.4126.02-- 
3 472.10 50.0 0.1780 0.1310 568.21 499.37 0.97C3 C.9764 0.5922 0.9739 -0.4975 -1346.77 -IC05.80 -1126.02 
-4 455.-60--50.0---O.2580 -0.2200 568.21- 499.37- 0.9710e C.9773 0.6627 0.9355 -0.3448 -1346.77 -1009.80 -1126.02---- 
5 450.10 50.0 0.3140 0.3080 569.21 499.37 0.9710 0.9777 0.7531 0.8873 -0.1639 -1346.77 -1C09.80 -1126.02 
6 49.10 50.0 C.1560--0-16-2540 548-4-24 494.37 0:5440 0497-70 0.7647 0.-9805-0•1449 -1346,8-77-1COS.80 =412-6.02 
7 490.60 50.0 0.3940 0.4050 568.21 499.37 0.97(7 0.9778 0.7898 0.8647 -0.0905 -1346.77 -1009.80 -1126.02 

---8----453.80---50.0---0.4380- 0.4700 568.21 -499.37 0.9703 0.9778 0.8300 0.8364 0.0076 -1346.77 -1009.80 -1126.02 
9 458.10 50.0 0.4770 0.5260 568.21 499.37 C.9699 C.9777 0.96C7 0.8113 0.0590 -1346.77 -1009.80 -1126.02 

-10 --- 465.30 50:0 40.5250 0.5840 568.21 499.37- -0.9693 0.9775 - -0.8813 - 0.7562 - 0.1016-1346.77 -1009.80 -1126.02-- 
11 463.60 50.0 0.6120 0.69R0 568.21 499.37 0.9679 0.9770 0.9377 0.7150 0.2436 -1346.77 -1COS.80 -1126.02 

.41-7-960 568-.21 449.37 0.96-61 0.-9-762-- 0.9705  
13 512.80 50.0 C.7260 0.9140 569.21 499.37 0.9658 0.9761 0.9753 0.6790 0.3621 -1346.77 -1C09.80 -1126.02 
-14---- 518-4-00-----50.0----0.4470-----048350 568.21 -----499.37---o.-9654 0.9760 0.9818-0.6588 -- 0.3989-1346.77- -1009.80 -1126.02 - 
15 535.20 50.0 0.8150 0.9860 568.21 499.37 0.9643 0.9754 0.96152 0.6428 0.4271 -1346.77 -1009.80 -1126.02 

---1&----571490----50.-0--0.9350--- 049668- 568.21-----4-94637--O.961&_- 049742-- -0.-9978 0.5822 0.5387 -1346.77-1009480 -1126.02 

PURE COMPONENT PROPERTIES 
 ER14-1O-A1- PROPER-TIPS - 

T = 506.90 P = 46.30 V = 228.00 OMEGA = 0.326 [MEGAN = 0.215 DIPOLE = 1.72 ETA = 0.62 
2- -T = 536460 P = 54.00 V- =4- 276.-00 -OMEGA = 0.214 OMEGAH = 0.187- DIPOLE = 1.02 - ETA 

VAPOR PRESSURE FCLATION COEFFICIENTS VAPOR PRESSURE AT NBP 
I A - 0.64804O Cl 8 = C.IIIICE 04 C 0.24-3-51E 03 - 57.8  
2 A = 0.69033F 01 8 = 0.11630E 04 C = 0.22740E 03 P = 749.5 AT T = 61.3 

.  -MOLAR yoLumF - EQUATION COEFFICIENTS • -- COMPONENT ID ECI-0 
1 A = 0.1360CE 03 0 = -.46705F 00 C = 0.92210E-03 ID NUMBER = 24 

-2---- A C.61065F 0? fI = 0:30264E-01- -C = 0.1/910E-03 ID NUMBER = 8 

• MIXTURE PROPERTIE9 
 ACTIVITY RATIO EQUATION COEFFICIENTS - RESULTS-0E-THERMODYNAMIC - CONSISTENCY-TE5T-- 

A = -.83211E 00 8 = 0.22259E 01 C = -,90629F 00 AREA ABOVE THE X-AXIS IS -0.1736 
. STANDARD DEVIATION =.0.30789E-.01 - • - AREA BELOW THE X-AXIS IS 0.1857 -• - • 

INFINITE riLuTION ACTIVITY COEFFICIENTS CROSSOVER POINT IS X = 0.45 
ClINF - 0.4351 G-2TNT =   --* AORMAUIZFR -AREA-DIFFERENCE 

= 50.00 T2INE = 50.0C CONSISTENCY INDEX IS 3.37 



SUMMARY OF wrisnN PARAMETERS OUALIJY CF FIT (NEAN ABSOLUTE DEVIATION) 
MOIFL NC. - PARAMETER VALUFS OBJECTIVE FUNCTION PFFSSURF COMPOSITION 

1 41.12 . -417.50 0.1297E-10 3.00 0.00466 
2------449-A4 -0-4-3-74P-03  2.16 0.00337 

3 70.46 -452.60 0.5658F-02 2.38 0.00340 . . 
4 30.64 -422.11 0.1362F-01 . 2.67 0.00414 ...__. 
5 127.46 -492.88 0.9531E-03 2.03 0.00330 
6 118.78 -500.47 0.4228F-03 3.48 0.00262 
7 135.50' -4911.37 0.9609F-03 1.99 0.00333 
0 1'15656 496‘44-------0.4479E-03 2.10-  0.00346 
9 136.06 -496.35 C.43811-03 2.10 0.00346 

- - ----10- ---- ----72.34-- .. -454.32 -- - 0.6192F-02- 2.36 0.00338 



MFTIYL. ACETATE{ 1) COLOROFOR4-124 SYSTEM 0990 

SUMMARY VLF DATA AND CALCULATEC PROPERTIES 
• 

NO. P T X1 Y1 Flu F201 PHIL PHI2 G1 G2 LNIGI/G2T 811 822 B12 

1 760.00 58.1 0.9210 0.953C 752.39 653.01 0.9546 0.9689 0.9958 0.6604 0.4107 -1232.80 -935.85 -1035.93 
---2-- ----760.00-----59•2 -44-8510 ----0.-9070- - 780.53-676639-069553- 0.9690-- 0.9884 0.6775 0.3777 - -1218.30 -926.47 -*1024.50--- - 
3 760.00 50.3 0.7820 0.8540 809.46 700.42 0.9560 0.9691 0.9773 0.7020 0.3308 -1204.03 -.-917.23 -1013.24 

---4- -067060 -0.7910 ----839.20- -125.C8 -0.9568- 0.9691 0.9679 0.7199 0.2960 -1189.96 -908.13 -1002.16 
5 760.00 62.4 0.6400 0.7190 866.95 148.07 0.9575 0.9691 0.9401 0.7661 0.2047 -1177.37 -899.98 -992.23 
6 7,0.00 63.2 0•5630-0-46310- 889.64-- -766686- -0.95E1 04-96410- -0.4146------0.8084 .0.1235 -1167.41- -893.55._-----984.39----- 
7 750.00 63.7 0.532C 0.592C SC4.04 778.79 0.9585 0.9690 0.8940 0.8219 0.0841 -1161.25 -889.57 -979.54 

-8-760-.00 6442- .0.4610- 0.5020-- S18.62- 790.85 - C.9591 0.9688 0.857? 0.8608 -0.0036 -1155.13 -885.61 -974.72- 
9 750.00 64.7 0.4060 0.4750 933.38 803.06 0.9596 0.9698 0.8155 0.8848 -0.0816 -1149.C4 -881.68 -969.94 

--10------7-604-00- 64.7 4.3350- .0.3270- 933.3E- 803.06 0.9600- -0.9685 0.7607- -0.9248 -0.1953 -1149.04-881668 --969.94 
11 760.00 64.6 0.7630 0.7360 930.41 800.61 C.9604 0.9683 0.7018 0.S500 -0.3027 -1150.26 -882.47 --970.89 

1-8462 79-0485  
13 760.00 63.7 0.1710 0.1300 904.04 778.79 0.9605 0.9679 0.6120 0.9882 -0.4791 -1161.25 -889.57 -..979.54 
14- 76{1.00 646-5 -061590--0.1170 898.26 174.C-0-0.9605.-0.9678 -- 0.5962 0.9947 -0.5119 -1163.71 - - -- 
15 760.00 62.2 0.0640 0.0400 861.35 743.43 0.9602 0.9672 0.527S 1.011C -0.6497 -1179.87 -901.60 -994.20 

PI/PC COMPONENT PREPEOTIES 
CRITICAL OROPEPTIES 

I -P- -4643C-- -V = 2-2-84-00----EMFGA-=-0-4326• ----- -CMEGAH.-= 0.215,  • DIPOLE = 1.72 - ETA 10---0.62. 
2 T = 536.60 P = 54.00 V = 276.0C OMEGA = 0.214 CMFGAH = 0.187 DIPCLE = 1.02 ETA = 0.28 

--  VAPOR RRESSORE-FCLATtON--CCEFEICIENTS VAPOR PRESSURE AT N8P 
1 A = 0.69894F CI B = 0.11110E 04 C = 0.213518 03 P = .784.0 AT T = 57.8 

= 0.1-16300 04 C = 042274CF-03  P --749.5 4T T--a- 
MOLAR VOLUME FOUATION COEFFICIENTS COPPCNENT 10 ECK ChECK 

A .=-0.13600F 03 B = -.467058 00 C = 0.92210E-03 ID NUMBER =-24 
2 A = C.61065F C2 B = 0.30264E-C1 C = C.11910E-03 IC NUMBER = 

MIXTURE PRO-P'ER4-E-E-S  
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CCNSISTENCY TEST 

A = -.80782F CC 8 = 0.21513F 01 .0 -.84701F 00 -AREA-ABOVE THE X-AXIS IS -0.1728- 
STANnARr DEVIATION = 0414079E-01 AREA BELOM THE X-AXIS IS . 0.1449 

INFfNITTF-04LUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.46 
CLINE = 0.4458 G2INF = 0.6335 ACRNALIZED AREA CIFFERENCE IS 0.0876 
TI INF = 6+143 T2INE =-- 56.91 -HEW44GION 0*-E-ACTOR -3.54  

CONSISTENCY INCEX IS 5.22 



SUMMARY OF WILSON PARAMETFRS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
monFL NC. PARAMFTFR VALUFS OBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 32C.65 -558.23 C.31971-12 7.07 0.00716 . 
2 26.77 381r8-13-------0.4-246-2-F-03 . 2-4-55  0.0C368-._._-_.____._- 
3 87.43 -435.09 0.6257F-02 3.36 0.00400 
4 122.15 -460.68 - 0.1221E-01 - - . 3.72 0.00445  
5 1.40 -366.69 0.8796E-03 3.00 0.00340 

 -6 13.69 -379.13 0.2781F-03 8.20 0.00219  
7 -16.27 -351.27 C.98541-C3 3.00 0.00362 
ri 14.15-----371.74 -(}.3229E-03  2.56 -0.00370 ------ 
9 7.74 -366.54 C.3222E-C3 2.57 0.00371 

• -"- 10  -93.40 -435.06 -0.9492E-02 2.86 0.00416 -- - - - -- 



---MfTIYL AN1121 SY5-TFP 10C 

SUMNAPY VLF DATA AND CALCLLATFC PRCPERTIES 

NO. p i xi Y1 Fun E2OL PHI1 PHI2 GI 02 IN(01/02) Pit 822 812 

1 760.00 74.3 0.0330 0.1820 1252.45 600.77 0.9713 0.9596 3.2410 1.0228 1.1534 -1040.C8 -1161.43 -935.42 
---2----760.00 68.4 -0.1850 -0.3500- 1048.15 - 499.72 -0.9661 - 0.9584 2.8758 1.0312 1.0257 -1105.33 -1211.51 --974.59 -- 

3 750.00 64.9 0.1420 0.4430 939.33 446.27 0.9620 0.5579 2.4235 1.0547 0.8320 -1146.62 -1243.04 -999.15 
------4 760.00 -59.7 0.2830 0.5750 793.55 375.14 C.9564 '0.9578 1.8593 1.1454 0.4844 -1211.79 -1292.61 -1037.65 

5 760.00 59.0 0.3130 0.5940 775.35 366.28 0.9578 0.9579 1.7763 1.1697 0.4178 -1220.92 -1299.55 -1043.03 
6 7'..,4.00 57.9 0.3730- 0.-6250 747.-36 3-52-,70--0-.95-68 0v4584----1-,6-25-4---1.2296 0.2790- -1235.46 -1310.59• -1051.5-1- 
7 760.00 56.8 0.475C 0.6640 72C.13 135.5C C.5557 C.9595 1.4056 1.3675 0.0275 -1250.23 -1321.80 -1060.25 
8- 76e,oa 56,7 i).-507(1 0.6730---- 717.69- 338.32 C.9.555- C.9587 1.3391- 1.4225 -0.0604 -1251.58 -1322.83 -1061.04- 

763.00 55.0 0.6160 0.7140 700.80 330.15 0.9547 0.9594 1.1964 1.6380 -0.3142 -1261.11 -1330.06 -1066.63 
ICI- 760,00 55,8 046880 0.7440 696.04 -327.84- 0.9543 0.9601 1.1233 1.8185 -0.4817 -1263.66 -1332.14 -1068.23 - 
11 760.00 55.7 0.7220 0.7500 693.66 326.70 C.9541 C.96C4 1.0955 1.9288 -0.5656 -1265.23 -1333.18 -1069.04 
12 7S0.00 55.5 0.7810 0.78SC 694,43 324.44 0,9534 0.9614- 1-.0596 2.1604-0.7124 ---..1267.98 --1335.27 
13 760.00 55.5 0.8350 0.820C 69C.11 324.5E C.5535 C.9620 1.0281 2.4441 -0.8660 -1267.29 -1334.75 -1070.25 
14 760.00- 55.-8 -0.9400- 0.9140 656.04 327.84 0.9533 -0.9649 1.0090 3.1928 -1.1519 -1263.86 -1332.14 -1068.23 

PURE COMPCNENT PPCPFPTIFS 
CRITICAL PROPERTIES 

1 T = 506.91 P = 46.30 V = 228.00 -  OMEGA = 0.326 CNEGAH = 0.215 DIPOLE = 1.72 ETA = 0.62 
2 = 553.20 P = 40.00 V = 311.20 ' OMEGA = 0.210 - OMECAF. = 0.0 DIPOLE = 0.0 ETA =- 0.0 -- 

VAPOR PRESSURE EQUATION COEFFICIENTS VAFCR PRESSURE AT NOP 
 A A = 0.69894E-01 - B = 0.11110F 04 - C =-0.21351E 03 - P = 784.0 AT T = 57.8 - - 

2 A = 0.6845CE Cl B = 0.12035F 04 C = 0.22286F 03 P = 759.1 AT T = 80.7 
44L-AR--v44L444F--FG4A TON COF-EF-101--EN-TS- -COMPONENT ID ECHO-CHECK 

1 A = 0.13600F 03 B = -.46705E 00 C = 0.92210E-03 ID NUMBER = 24 
2- A = C.92914E-02 B = -.24859F-01 C = 0.26157F-03 ID NUMBER = '9 

MIXTURE PROPERTIES 
ACTIVITY RATIO +0UAT-1-43N- RESULTS Cf-THERMODYNAMIC CONSISTENCY-TEST  

A = 0.12175F 01 B = -.25221E 01 . C = 0.35190E-01 AREA ABOVE THE X-AXIS IS 0.2952 
STANDARD DEVIATION = 0.20138E-01 AREA BELOW THE X-AXIS IS -0.3270 

INFINITE DILUTION ACTIVITY COEFFICIENTS . CROSS-OVER POINT IS X = 0.49 
G1INF = 3.3788 G2INF = 3.5585 NORMALIZED AREA DIFFERENCE IS -0.0511- 
T1INF = 80.74 T2INF = 56.91 FERINGTON .1-FACTOR IS 11.52 

-CCNSISTENCY-INCEX-15- -6.41  



SUMMAPY OF WILSON PARANFTFRS OUAIITY OF FIT (MEAN ABSOLUTE DEVIATION) 
------ -MODEL- NO. - PARAMETER VALUES OBJECTIVE FUNCTION - - - PRESSURE COMPOSITION 

1 721.49 267.92 0.3529E-C9 8.02 0.0054'6 
2 95-5.20 140.39 0.3670C 03   7-4-26 -0400966- 
3 724.97 304.59 0.2014E-01 5.28 0.00597 

 A /48.68 277.97 0.7537F-02 4.71 0.00556 - -- 
5 783.84 240.82 0.1738E-02 4.42 0.0C498 
6- --- 778.64 205.3? 0.6440E-03 10.34 -- - 0.00395 - 
7 781.90 233.62 0.1511E-02 5.C7 0.00473 
8 800.',9 237.81 414144-72F-03 3471 -0.00513  
9 800.49 237.81 0.4970E-03 3.71 0.00513 

-1-4 724.80 305.62 0.1725F-02 5.28 0.00600 



ncr/,L ^ccraTcM *rr+wwnLfz) s,STc* lnl  

suw*unY VLF DATA AND cxLCLL^TFo PxoppvrIF8 

mo. p / xi ,l plOL pzoL P*I I p*12 sl Gz LwInxvnu) 8il a22 e12 
1 418.50 50.0 o.00so 0.0180 56E. 21 4c2.25 C.s7C4 C.s710 2.5687 0.9962 0.9472 -1346.77 -1395.64 -1*11.17 

--2--~2*'00 0.01#70- 56e.21- *02.25'0.96*8-'0.9703'-2.748~ 0.9978- x.0132 -t3+6^77- -ly*s.m4--t4 I I.&-7 
3 431.00 50.c 0.0315 o.Insu 568.21 402.25 0.96e4 c.9687 2.6550 0.9983 0.9781 -1346.77 -1295.64 -1+11.17 

--~---+*o.sm 5)rV°o--0^0600'o.1e90 *+n.zz' +02.25 0.e666_'-o.9666 z,sa*o ,'0.9952 - 0.9486 -13+6.77 -1395.64 --u411.1V' 
o 5^7.on 90.0 0.1880 0.3e10 568.21 402.25 0.9612 0.9*"4 1.9394 1.0308 0.6321 -1346.77 -1395.64 -1*11.17 
a s06. 00 ro°o ().?svm 0.4430 s68.21 40*425 o.n*s+ o.sse? *_--e~-0659 0,4-768---13+6,=77---139*"64 -1*1*"*?--- 
7 +41.00 5n.o o.^zno 0.5560 56e.2/ +02.25 o.yoa+ o.vn+o 1.3'983 1.11*5 n.xrnz -1346.77 -13*5.6* -1411.17 

---o--ai i.*o-- 5o.0 --- a,snn*''o.s*on- -*6e.**---4o2.25 0.9560-- 0.9540 --i=2672 1.2952 --o.oazo -13+6.77 -1395.64 -1411. 17- 
9 660.50 50.0 o.onnn 0.6380 568.21 402.25 0.9555 n.vS~u 1./62+ 1.4+33 -0.2165 -1346.77 -13e5.6+ -1*11.17 

--10- -a*o.s* 50.0 -0,7290 0.7070--568.21 +na.as-e.vnsa e.95v9 - 1.07+4 ' 1.689+ -0.+526 -1346.77 -1395.64 -1+11.17 - 
11 65/.00 50.0 0.7830 0.7430 568.21 402.25 o.soss o.psno 1.0460 1.8+10 -o.o»sn -13+6.77 -1395.64 -1*11.17 
iz 654.00 50-v~°*460 *"++*,G -ste.p-l---+aa.'es 0v***l--e*'3*e2 -1°030a----1~9631----n.6+72-'--13+6"77---1395"6+---1*11.Lv-- 
13 645.50 su.n 0.9640 0.8070 568.21 402.25 0.9567 0.9536 1.0125 2.1687 -0.7617 -13*6.77 -1395.6* -1+11.17 

--1+---'6*2.5* 0.8550- 56P.21-----402i,25----0.9577----0.9543 - O.evv*  - 2.4416 -0.89+7 -/3+6.77 -1395.6* -1+11.17 - 
Ls 607.50 50.0 0.9720 0.9440 568.21 402.25 0.9594 0.9558 0.9937 2.8832 -1.oh52 -1346 ~~ -l~9~.64 -1+ 11.17 . 

 

PUP  ccI'prwFwr pocprvr/ps  ---'- 
cxyT[cvL vnnpEpTlps ------------------~--'7 ~ 506. 90 p =4a.au v ~-xzn.nn rweox~'u.sz* oMpo^n = 0.21* nIpoLp = 1.72 svu =-o.68 - 

? T ~ 513.20 p = ry~so v ~ 118.00 cvsux = 0.557 nrEox* = 0.105 oIpoL[ = 1.66 ETA = 1°21 -- - -vxpen-pnP-*sup* pqu*rIow cnppp/CIew7s vApcn ppFsSope AT wop 
1 x ~ 0.69894s 01 n = 0.11110s 04 c 0.2135Ir ox p = 78+.o AT Y = 57.8 
z A = o.787oas Cl o  ~ n.14731c u+ c  - n,aan**+--*s p'~-~75e.5 AT- z-='--64 ~V------ 

poL^n vcLo°E EQo^Tlcw coEppIcIpwr5 CcwpcnFKT [c [CFO CFECx --  ------~ -- ^'= 0.13600P 03 o = -.+6709p oo - C = 0.9221np-n3 ID ^u*app = 3+ - -- 
2 A ~ o.6+51Ip c2 o ~ -~/+7lfs ou c 0.38735e-03 xr wuMocp'= as 

plxTonr runpExT\FS -'----------------'-------'-----''--------' ----------- ~ --' _--____-__-_ 
^crIv/Tv nxTIn Foo^rIow cnErpIcIswTs RESULTS CF rppprOnvxxpl[ ccx5/STewCv TEST 

------ - ^ = 0.1013/F 01 o -.16949p u\ - c  = -.20661p uo AREA 4eovE THE u-uxIs IS u.2614 -'----- - 
srAwo^xn nFvIATInw = 0.33sc2p-01 AREA BELOW THE X-AXIS IS -V^2641 ----- ------fwpIwITF.'nILuT{Cw ^CTlvlTv COEFFICIENTS - ' '' ' cpcSS-cveo PcIwr IS u = 0.51 --- - - 
slIwF ~ 2.7557 cZznp = 2.9679 Ncn"xLIzFo AREA n/pFsxpwrs IS -0.00!1 ' fffNF 50~0C'------ '-------^-'-' cowSorpwcv /moFx Is 0.51 '--- ----- -- 



SUMMARY OF eltLsnN PARAMFTFRS 00ALLTY OF FIT (MEAN ABSOLUTE DEVIATION) 
MODFL- NO.-- - PARAMETER VALUES --OBJECTIVE FUNCTION-  - - - PRESSURE COMPOSITION 

1 -103.17 - P74.94 C.3725F-10 4.65 0.00284  
2 04.30 811.38 0.0311F 04 17,-16 0.00537-- 
1 -116.24 SC2.28 0.6222F-01 6.27 0.00290 
-4- -110.41 888.00 -0.1216E-01 - 5.33 0.00276 

5 -91.11 803.77 0.7498F-03 1.67 0.00339 
6 -94.66 836.34 C. 2993F-03 5.58 0.00261 - - -- - 
7 -45.41• 798.04 0.7293F-03 1.78 0.00322 
P 97.31 445401 044984E-84 0466 0A-0444  
9 -57.23 795.77 0.49E8E-C4 0.66 0.00442 

 -41 -----1-17.51---...---903.48 0.5224F-02 6.27 0.0C290 



MFTFYLCTOYLKFTONE(1) I•LIPTANE12/ SYSTEM 1-82  

SUMMARY VLF DATA AMD CALCLLATE0 PRCPERTIPS 

NO. P T X1 YI F1CL F2OL PF11 PFI2 01 02 LNIG1/02/ 811 822 812 

1 760.00 96.1 C.CC33 C.C6CC 1189.75 672.11 0.9727 0.9487 11.2601 1.0064 2.4149 -854.36 *.1551.76 -1192.81 
-2---750-.00---93-.-7 0.0270 0.1410--1113.01 627.07 049714 0.9475 3.4544 1.0084-- 1.2313 •*•869.97---4578422-4212.14-- 
3 760.00 80.4 0.0740 0.2850 984.81 552.10 0.9705 0.9451 2.8749 0.9994 1.0566 *-898.86 -1627.49 -1248.08 

760-.00 86-.-4--0-s 1220-- 0.3755-.___.902.1-7- 503.96 0.9694-04-9438 2.5052 1.0069 0.9115 -- -919.76 -1663.35 - -1274.19 - 
5 760.00 82.3 0.2300 0.4950 796.62 442.72 0.9679 0.9416 1.9807 1.0543 0.6306 -949.75 -1715.11 -1311.80 
6 760.00 79.9 0.3540 04-5420 742.32 41141-33 Cr-9670 014-9403 145943 1.14i8 0.131-2 .966,93---*-1744...-95---1333.44-- 
7 760.00 80.0 0.3690 0.5780 744.62 412.66 0.9670 C.9404 1.5408 1.1520 0.2908 -966.17 -1743.64 -1332.49 

-----8---7444.00- 78.-3- C.4750 C.6320----7C6.24--390.53 -049663-- 0.9395- -- 1.3789 --1442746 --- 0.0787 --979.13 .*17664.21 **.1348.85--- 
9 760.00 78.2 0.5070 0.6450 702.93 388.63 0.9662 0.9394 1.3246 1.3157 C.0067 -980.29 -1768.23 -*4350.31. 

7&0.00 71,4 0.4115 0.6910 486.55- 379.20 0.9659-- 0.9391 1.2042 1.4888 **04.2122 **986409- **1778.36 -*•1357.64-- 
11 730.00 77.1 0.7060 0.736C 6E0.08 375.48 0.9657 C.9391 1.1213 1.6S74 -0.4146 -988.42 -1782.44 -1360.60 
12 730.00 77.0 0.7650 C.7435 6764-86  373463 0444657 0.9391 1.41656---1,8714--**045444--..*989,54--118444.413620-08-- 
13 730.00 77;3 0.8640 0.8320 682.23 376.71 0.9657 0.9394 1.0324 2.3284 -0.8132 -987.64 -1781.08 -1359.61 

 14- 7604400- -7841- -049320- 0.9080- -700.73- -387.36---0.9660 0.9402 1.0173 24.4821- -0448920- --9814.06 *-17694.57 -1351.28 -- 
15 760.00 78.7 0.9730 0.954C 714.02 395.01 0.9662 C.9407 1.0049 3.0667 -1.1157 -976.44 -1761.52 -1345.45 

---16-7604100- 7940 -0.9940 0.9870- 721.86 399.53 0.9663 0449411 1.0068 3.8573 -1.3432 -973477 -1756.86 -**1342.07 

PURE CCPPCNENT PRCPEPTIES 
CRITICAL-PROPERTIES - 

1 1 = 533.20 P = 39.50 V = 288.4C OMEGA = 0.337 OMEGAH = 0.215 DIPOLE = 2.70 ETA = '060 
• 2----- T = 540,20- P 27.00- V =--431.9C OMEGX-= 0.349 OMFGAH= 0.0 DIPOLE = 0.0 - ETA =-0440 -- 

VAPOR PRESSURE ECLATICN CCEFFICIENTS VAPOR PRESSURE AT N8P 
1 A - 0.447421 01 8-=-0r4-2096E 04 C =-0-,2-1644F 03 P---762,4 Al -T=- 74446- 
2 A = 0.69024E 01 B = 0.12681F C4 C = 0.21690F 03 P = 759.4 AT T = 98.4 

MOL&R- VOLUME EQUATION CCEFFICIENTS COMPONENT ID ECHO CHECK - - 
1 A = C.711938 C2 B = C.96599E-02 C = 0.18100E-03 ID NUMBER = 28 

 2- A -..--0412880F C3- B m-460277E-01-- .0-=--04.411608-03 - - - IC NUMBER = 16- - - 

MIXTURE PROPERTIES 
ACTIVITY-RATIO EOLATICN CCEFFICIENTS - - RESULTS OF THERMODYNAMIC CONSISTENCY lEST---------- 

A = 0.162348 01 8 = -.388368 01 C = 0.115668 01 AREA ABOVE THE X-AXIS IS 0.3746 
STANDARD DEVTATICN = 0428228E 00 AREA BELOM THE X-AXIS IS -0.3075 • 

INFINITE DILUTION ACTIVITY CCEEFICIENTS CROSS-OVER POINT IS X = 0.49 
 Gt4NF-= 5140703 G2INF = 3.0151 -- • NORMALIZE0 AREA CIFFERENCE IS---0,0984-------- 
TIINE = 98.43 T2INE = 79.50 HERINGTON J-FACTOR IS 9.18 

CONSISTENCY INDEX IS 0.66 



. 
SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (SEAN ABSOLUTE OFVIATION) 

----- 4400Et-NO.- --PARAMFTER-VALUES OBJECTIVE FUNCTION PRFSSURE - COMPOSITION 
1 1342.81 -1C3.15 0.4457E-10 23.65 C.C2226 1 
2 740.`17 199.54 0.5275E 03 -9:70-  -0:01012  
3 2621.8? -696.41 0.15601 02 58.04 C.04484 

 --gir 10E40.01 -3.08 045342F -00- • 13.38 . - 0.01293 ; --. 
5 922.92 55.84 0.9935F-02 7.59 0.01030 _-_ -6 691.57 116.53 0.5671E-02 10.05 - -- - 0.00931 - - - 
7 864.72 116.29 C.4643F-02 8.21 0.00968 
R 960.81 2-0-.41 0.4860E-8-2-- 7.84  0401083- 
9 961.84 19.62 C.3861F-02 7.85 0.01084 -__  tO 1850.53- -193.62- 0-.24831-00--- -45.06 0.03826 



• 

METHYL ETHYL KETONE(L) Tfit_to-Nr.-F?3- -5*-6TE-M--/03  

SUMMARY VLE OATA AND CALCULATEO PROPERTIES 

NO. P T X1 Y1 F2OL PHI1 PHI2 G1 G2 LN(c1/G2) 811 822 812 

1 760.CO 110.2 C.0045 0.0140 1721.98' 719.72 0.9751 0.9616 1.3345 1.0020 0.2866 -769.42 -1206.C6 -996.96 
-0E0085 C.0290 1708.26 -713438- 0-49750 -0.9615 144752 0.9994-- 0.3894 - -771423 -1208.55 -998494-- 

3 760.00 109.3 0.0175 0.0555 1681.51 701.02 0.9749 0.9613 1.3929 0.9981 0.3333 -774.81 -1213.49 -1002.84 
4-760.00- 107E2 0.0405 0.1281 1596.54 661.93 0.9745-0.9606 - 1.4625 0.9984 0.3818 -786.59 -1229478 --1015.72.__ 
5 750.00 104.2 0.0850 0.2150 1477.87 607.74 0.9739 0.9595 1.3801 0.9993 0.3228 -8C4.23 -1254.3C -1035.06 
6 761.00 112.3 0.119C 0.2043 14E9.39 5744 88 0e9734 0E4587 1434-1-7---0.9-97-1--43-42969- --815.77 ---1270.44- -4047446-- 
7 760.00 99.5 0.1810 0.3950 1306.86 530.53 0.9727 0.9577 1.2373 1.CC83 0.2047 -832.54 -1294.00 -1066.26 

760.011- 98.7 -- -0.1981-0.4200- 1277.25 517.28 0.9725 0.5573 1.2229-- 1.0134 - 0.1879 - -837.85 -1301.49 -1072.13 - 
9 760.00 97.1 0.2359 0.4709 1222.86 493.02 0.9721 C.9567 1.2.02C 1.C173 0.1669 -847.96 -1315.80 -1083.33 

--13-----760.09-94.3 043127 0.5521- 1131.93 - 452.69- 0.9713 0.9555 1.1478 1.0414 0.0972 -866.03 -1341.49 -1103.40-- 
11 760.00 91.9 0.3982 0.6280 1056.41 419.55 0.9706 0.9545 1.0976 1.0647 0.0304 -882.25 -1364.70 -1121.48 
12 760.00 89.9 0.4682 0E4854  99-914-1-2 3944-54--GE94-CO 0.9533  1-E13765---1.0425--0•0056----895.44--.1383.-67- -1136.23-- 
13 760.00 07.8 0.5479 0.7428 941.43 369.55 0.9693 0.9528 1.0574 1.1105 -0.0490 -909.58 -1404.12 -1152.1C 
34- 760.00 8648 0.5858 0.7718 911.54-- 356.65- 049690- 0.9524 1.0595 1.1186 -0.0543 -917.29 -1415.31 -1160.76 - 
15 760.00 95.8 C.6420 0.8027 886.29 345.80 0.9686 C.9519 1.0351 1.1486 -0.1040 -924.02 -1425.11 -1168.34 

- 16 760.00 84.e 0.6924- 048342 - 861.58-----335.21---0.9683-----C.9515 : 1.0257 -1.1583 -0.1217 -930.81 -1435.02 -1176.00 
17 760.00 84.4 0.7012 0.8396 850.06 330.28 0.9682 C.9513 • 1.0330 1.1706 -0.1250 -934.05 -1439.76 -1179.66 
19 760.00 93.1 C.784-6 0.8898 e1e.67 116.89 0.9677 0.4508  9434-13---14534-06---1189-492-- 
19 760.00 82.6 0.8015 0.8955 806.36 311.66 0.9676 0.9506 1.0155 1.2156 -0.1799 -946.80 -1458.45 -1194.07 

--- 760.00- 8148 0.8611 0.9281__..__..785.76-302.42- 0.9673 -049502 1.0050 --1.2293 -0.2015 953.08 -1467.68 -1201.18 
21 760.00 80.5 0.9350 0.9629 755.04 289.93 0.9668 0.9497 0.9988 1.4153 -0.3485 -962.78 -1482•C0 -1212.20 
2-22------760.-6O- 7948----0.9774 0.-9878- 740402- 2-83460- 0E9666 0-49494 -0- 4-9999---143691-0.3135--967.69-1489.26 -1217E77 - 

PURE C0NPONENT PROPERTIES 
CRITICAL PROPERTIES 

1 T = 533.20 P = 39.50 V = 288.40 OMEGA = 0.337 CMFGAH = 0.215 DIPOLE = 2.70 ETA = 0.0 
 T = 594.00 P-= -40E00 V = 331,10 -CMF&A-= -0.241 OMEGAH _-0.0---_DIPOLE = 0.0---- ETA =- 0.0 - -- 

VAPOR PRESSURE EQLATION COEFFICIENTS VAPOR PRESSURE AT NAP 
1 A = 0.69742E-04-9 a 04-12-09-6-E-04---C-=-04-2-1-6901-03 79.6  
2 A = 0.69533F 01 9 = 0.13439E 04 . C = 0.21938F 03 P = 759.4 AT T = 110.6 

-MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 
1 A = 0.71191E 02 9 = C.96595E-02 C = 0.181C0E-03 IC NUMBER = 28 

A = 0.98864E 02 8 a -.55774E-01 C---0.27703F-03 ID NUMBER = 33-  

-  
MIXTURE PROPERTIES 

ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST -- 
A = 0.36076F 00 9 = -.80422F 00 C = 0.123601 00 AREA ABOVE THE X-AXIS IS 0.0851 
STANDARD DEVIATION =--0.33251E-01 AREA BELOW THE X-AXIS IS -0.0852 

INFINITE (MUTTON ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = C.48 
G-1-1N-F-=---1-44344  G-2INF- = 1.3769- N0R1ALIZEO AREA CIFFERENEF -•••.0.0009  
TIINF = 110.63 T2INE = 79.50 HERINGTON J-FACTCR IS 13.24 

CONSISTENCY INDEX IS -13.15 



SUMMARY OF WILSON PARAMETERS OUAIITY CF FIT IPEAN ABSOIOTE OEVIATION) 
MOOFL - NC. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE CCMPOSITICN 

1 395.65 -120.51 0.4547C-11 3.69 0.00282 
2 121.--.-7T-- ---79--,T24- 0.12-13E-03- 2.63 - 0.00297 _.. . _ 
3 390.82 -117.94 0.3558F-01 3.81 , 0.0C280 
-4- 397.20 -126.99 0.1963F-01 - 3.50 0.00264 

• 5 495.16 -2CS.38 C.8189E-03 2.63 0.00215 
-6- 573.35 -255.91 0.2968E-03 3.19 0.00219 
7 467.69 -169.93 C.6647F-03 2.63 0.00221 
0 440421- -17.1.13- ---0.38-74E-01 2.50 0.00226 -  -------------- 
9

- 
 440.21 -173.13 0.3675E-03 2.50 0.00226 

10  370.62- --101.50 0.-4247E-01 3.88 0.00288 

---.0-40-1 AG-NO-57IC+. 
1 DATA PCINTS FRCM CRIGINAL REFERENCE CELETFD PRICR TC CALCULATION 

. ES CONeff4-4-1-ter-Rta-4-8-*5-E-4.01-RATC  _. 
- : 



HITIYI ETHYL KCT0N1(1) SYSFFM-1-04  

511"MARY VLF CATA ANC. CALCUIATFr PPCPEPT1FS 

NO. P T XI Y1 F101 F2CL PH11 PHI?_ Cl G2 IN1GI/G2) 811 822 812 

1 750.00 93.2 C.0040 0.1840 1097.49 584.58 0.9730 C.5823 30.8931 1.0456 3.3859 -873.27 -534.94 -657.96 
2 760.00- 92.4 A3.0050- 0.2010 1060.92-1:559.22-0.9726-0.9821- 28.7486' --1.0631 - 3.2974 - -538.90 -663.55 
3 760.00 84.6 0.0110 0.3940 855.17 422.06 C.5655 C.5811 30.7578 1.0820 3.3473 -932.61 -564.04 -699.39 

----4---760.44---4.1- 7--0.017-0--4.5154--771.47---36913--0.9679 0.9811-28.7889 0.9960 3.3640 -957.54 -576.CI ---716.70 
5 760.00 75.5 C.0360 0.6180 645.33 292.81 0.9655 0.9(306 19.4545 1.0079 2.9602 -1001.39 -556.69 -747.00 
6 750:04---44.4 0.1970 0.64,50 622.92 279.72 0.9650 C.-9805 --36-8419-----1•1770-- 1•1834 
7 760.00 74.4 C.5500 0.t450 622.92 279.72 C.9650 0.9805 1.3761 2.1003 -0.4228 -1010.17 -60C.78 a...753.05 
4- 760.00 71.8 4.6154 0.6540 610.96-- 272.79 -0.9648 0.9805 - 1.2319 2.5877 -0.7422 -1015.CC -756.38 - 
9 750.00 73.3 0.6550 0.6550 601.13 267.12 0.9646 0.5804 1.2154 2.7875 -0.8300 -1019.05 -604.90 -759.16 

•73.6 0.6650 0..6570 607.01 270.51- 0.9647 0.9804 1.1893 2.8185 -0.8628 -1016.62 -•603.77 .•757.49 -- 
11 760.00 73.5 0.6670 0.6610 605.05 269.38 0.9647 0.9804 1.1967 2.8141 -0.8550 -1017.43 -6C4.14 -758.04 

4.7094-0•6710---612-.9-4----273.94 0.9648-0.9806- 1.1283- 3.0737 --••••11.0021- •.4014.19 
13 750.00 73.8 0.7210 0.6760 610.96 272.79 0.9647 0.9806 1.1214 3.1705 -1.0393 -1015.00 -603.02 -756.38 

-14-764.00 73.7 0.7290 0.6760--- 6C8.98- 271.65 0.9647 0.9806-- 1.1126 -3.2777 -1.0804 --1015.81 a..603.39 -756.93 - 
15 750.00 73.8 0.7440 0.6830 610.96 272.75 0.9647 0.9806 1.0979 3.3808 -1.1247 -1015.00 -603.02 -756.38 

---16---760.00-7480 -0.7750 0.6960 - 614.93- 275.09- 0.9648 0.5807 - 1.0672 - 3.6564 -1.2320 •-1013.39- -602.27 - 
17 760.00 73.5 0.784C 0.6980 605.05 269.38 0.9646 0.9806 1.0750 3.8657 -1.2798 -1017.43 -604.14 -758.04 
18 7'54.01 73.9 0.4-944-4.-7470 612..94 27-3-.94 C.9-647 0.9800 1.0535- 3.9816 -1.1300 -1014.19 ..602.65---....755.82-- 
19 760.00 73.S C.8030 0.707C 612.94 273.94 0.9647 0.9808 1.0456 4.0443 -1.3489 -1014.19 -602.65 a-755.82 
24 740.04 74.1--0.8360 0.7280 -616.92----------276.24 -0.9647 0.9809 1.0315 4.4730 -1.4671 -a.-1012.58 - •a-6C1oSC -754.71 
21 750.00 73.9 0.8480 0.7360 61C.96 272.79 0.9646 0.9809. 1.0379 4.7434 -1.5195 -1015.00 -603.02 -756.38 

760.00---74.5--0.8800 -047670- 624.94 -280.89-.0.9648 0.9812 - 1.0192 5.1514 -1.6202 -1009.36 • -600641 -a.a752.50 
23 760.00 75.3 C.9120 0.816C 641.2C 250.39 0.9650 0.9816 1.0200 5.3682 -1.6607 -1002.98 -597.43 -748.10 
24 7:13.00 76.4 0.9580 0.8980 664.11 303-ar-90 0,9554 
25 750.00 77.0 0.9770 0.9290 676.86 311.49 0.9656 C.9827 1.C274 7.3965 -1.9739 -989.59 -591.17 -738.86 

----26------700..00----.-78.3 -0.9930- 0.9630 -705.14 328.46-0.9660 0.9831- 1.0063 12.0156 -2.4799 -979.52 -586.43 --.-731.91 



PURE comfmNrNT PROPERTIES  
CRITICAL PROPERTIES 

1 T = 533:20 P = 39.50 V = ?88.40 CNEGA = 0.337 OMFGAH = 0.215 DIPOLE .= 2.70 ETA = 0.0 
2 T • 647-6443 P • *t***---V--• 55:10---OMEGA-w-0.344---OMEGAH-..-0-.0/0---01PCIE-41--1485---F - 

VAPOR PRESSURE FQLATION COEFFICIENTS VAPOR PRESSURE AT POW 
1 A = 0.69742E Cl--B = 0.12C96E 04 C--= 0.21600F 03 - - P = 762.4 AT- T = 75.6 - 
2 A = 0.79668E 01 B = 0.16682E C4 C = 0•228C0F 03 P = 760.0 AT T = 100.0 

-MOLA12-VOLUME ECLATICN COEFFICIENTS -- - -- - COMPONENT ID ECHO CHECK- - 
I A = 0.71193E 02 8 = 0.96599E-02 C = 0.18100E-03 ID NUMBER = 28 
? A - 0.?-2-RK7E-C2 B - ---.4-64-44E-41 C - 0.68556E-04  IC NUMBER = -34 -- 

MIXTURE PROPERTIES 
-ACTIVITY RATIO-EQUATION COEFFICIENTS - RESULTS CF-THERRODMANIC CCKSISTENCY 4EST-- - 

A = 0.33120F 01 B = -.82386E 01 C = 0.29384F 01 AREA ABOVE THE X-AXIS IS 0.7491 
STAN-GA-RC OFVIATION - 0.18480E 00 -AREA BELOW THE-X-AXIS IS -0.5769- 

INFINITE DILUTION ACTIVITY COEFFICIENTS (ROSS-OVFR POINT IS X = 0.49 
GIME = 27.4405 G2INF .2 7.3022- NORMALIZEC AREA DIFFERENCE IS -0.1298- 

. TIME = 100.00 T2INF = 79.50 HERINGTON J-FACTOR IS 11.56 
CONSISTENCY INDEX IS 1.42  

--- --- 
SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) • 

mAryse NO. PARAMETER VALUES OBJECTIVEFUNCIICN- PRESSURE- COMPOSITION _ _ ___ _- 
1 782.10 1895.69 C.4800E-07 28.26 0.02951 
2 10029.63 1840.47 0.1193E-01 68.93 0.05205 -  
3 898.56 2156.45 0.6879F 02 30.55 0.02009 
4 964:87-- 2016:90-------0-43171F-00 18.21 ' 0.02027- -- 
5 1119.19 1983.00 0.4432F-C1 12.58 0.02129 
6- 980.90 2077.56 0.2603F01 22.16 
7 1129.61 1955.08 0.4109F-01 11.88 0.02185 

------------E------------1200.35 1944.1/ 0.1148E-01 11./8 0.02266 
9 1200.23 1944.26 0.1147E-01 11.18 0.02265 
10 915:44 2105:47 0.-5-43-7E-01  26.29  0.01991-  --- 

. 
---4*DIAGNOSTIC** - - 

I DATA POINTS FROM ORIGINAL REFERENCE CELETFC PRIOR. TO CALCULATION 
SEE--INTRODUCTION FOR DETAILS CONCERNING CATA BASF UPCATF -._ --- 



METIYLCYCLOHEXAME41/ I BUTAN01LI2) SYSTFP 105  

• -- - 
SUMMARY VIE DATA AND CALCLLATEE PRCPERTIFS 

NO. P T X1 Y1 Ftnt_ F201_ PHI1 PHI2 GI G2 LNIGI/G2/ 811 822 812 

1 760.00 112.5 C.050C 0.207C S8C.IC 610.54 0.9644 0.9674 3.0820 1.0019 1.1237 -1212.77 -1037.56 -1057.00 
2-- -7604-0D- 105.-6- 4-.1004 0.3240 887.45- -529.-57 0.9625 0.9662 2.6585 1.0381-0.9404 - -1242.75 -1073.54 -1083420-- 
3 763.00 104.0 C.2000 0.4730 7364.62 445.26 0.96C1 C.9651 2.1838 1.C815 0.7027 -1279.70 -1117.88 -1115.49 

4.3000 0.5580 731.56- 401.02 0.95E7 -C.9645- 1.8441 -1.1504 0.4719 -1302.25 -1145.17 -1135.20 
5 760.00 99.4 0.4000 0.6190 694.56 372.05 0.9577 0.9642 1.6143 1.2465 0.2585 -1318.52 -1164.96 -1149.41 
6 760.00 17.9 0.5000 0.6650 666.36 354.-35 C.S56S 0.-9640- 1.-4449-143962- -.0.0343-1331.60- --....-11804,44-•-1160•434---- 
7 760.00 96.9 0.600C 0.706C 648.04 336.52 0.9564 0.9640 1.3137 1.5947 -0.1939 -1340.45 -1191.77 -1168.57 

 8- 760.00 -96.6 0.7000- 0.7330 642.62-- 332.45--0.9562-- 0.9641 - 1.1787 - 1.9550 -0.5060 -1343.12 -1195.04 -1170.91- 
9 760.04 96.6 C.8000 0.7560 642.62 332.45 C.9561 0.9643 1.C636 2.6805 -C.9243 -1343.12 -1155.C4 -117C.91 

97.6-0.9000-0.8240- 66C.83- 346.18 - 0.9563 C.9654 1.CC23 3.7176 -1.3108 -1334.24 -1184.17 -1163.15 . 
11 75'1.03 98.6 0.9500 0.8950 679.41 360.37 0.9566 0.9665 1.0035 4.2662 -1.4473 -1325.47 *.1173.44 -1155.48 

PUFF CCSOCNENT PREPERTIES 
CRITICAL PROPERTIES 

= 572.30 P = 34.-30----V- = 372.40 - -OMEGA = 0.235 OMEGAH-= 0.0 DIPOLE = 0.0 FTA = 0.0 
2 T = 562.90 P = 43.60 V = 223.30 OMEGA = 0.667 °PECAN = 0.252 DIPOLE = 1.65 ETA = 0.45 

VAECIT PRESSURE FCUATION CEETFICIENTS VAPOR PRESSURE AT Neil  
1 A = 0.68269F 01 B = 0.12729E 04 C = 0.22163F 03 P = 759.3 AT I = 10069 
2 - A = 0.73637E Cl 8 = 0.13052P-04 -C--= 0.17343E-03- P = 767.4 AT T- a 118.0 ---- 

POLAR VOLUME EQUATION COEFFICIENTS COPPCNENT tn ECHO CHECK 
1----A = 0.11310E 03 = -.38740E-01 -C = 0.30202F-03 - ID NUMBER = 26- -- 
2 A = 0.87376F C2 B = -.73723E-01 C = 0.303371-03 IC NUMBER = 43 

-MI1TURF PROPERTIES  
ACTIVITY RATIO EQUATION CCEFFICTEKTS RESULTS OF THFRMODYKAPIC CCKSISTENCY TEST 

A = 0.11327E Cl B = -.1662CE -01 -C = -.11104F 01 - AREA ABOVE THE X-AXIS IS 0.3125 
STANDARD CFVTATION = 0.57277E-01 AREA BELOW THE X-AXIS IS -0.3809 

INEINf4f-n4tt--TICN-ACTTVITY-EGEfFIE-IFNTS--  CROSS-OVER- POINT IS X = C.51- 
GIINF = 3.1C42 G2INF = 5.1538 NORMALIZED AREA DIFFERENCE IS -0.0987 
T1 INF =-117.73 T2INF = 100.93. HFRINGTOK J-FACTCR IS 8.57 

CONSISTENCY INDEX IS 1..30 



SUMMAPY OF tlILSON PAPAMFTERS QUALITY OE FIT (MEAN ABSOLUTE DEVIATION) 
MODEL-No.- -PARAMETER VALUES - - OBJECTIVE FUNCTION-- -- PRESSUPF-- - - CCMPOSITION 

1 85.75 1194.56 0.4547F-10 11.16 0.01424 
2 254.S4 1106.7 . -10:59 0.0-1395-- 
3 142.39 1243.03 0.2079E CO 6.10 0.01395 
A 152.11 1216.71 0.3666F-01 • 5.83 0.01341 7-- 
5 157.62 1160.63 0.5830E-02 5.84 0.01305 
A 196.13 1060.77 - 0.4587F-02 - 8.76 - 0.01209 
7 176.79 1095.78 0.4692F-02 7.75 0.01251 
4 117.57 1-2-37-J6C -0-4-7-449F -E-3-  54-49 -0.01395-_  
9 117.90 1236.95 0.7157E-03 5.4S 0.01395 

 10 124.10- 1251.41 0.1240E-01 5.78 -  0.01416 --- -- -. 



nrTt.vLCvCLm+*xxwF(l pnrx[t-(?-) 6pSTF4 106 

sopp^nv vLe cArA uwn cxLcoLuxpc pnnppnTIes  

NO. v r x/ Y FloL FacL pHIx p*/z G ca Lw(oI/Gz) Bit aaa 812 

1 760.00 /nu.o 0.11*0 0.6775 2253.67 286.52 c.e7c6 c.s761 1.93Ea u.S398 0.7232 -975.18 -62*.36 ~1021.13 
a o e"a6a0--*.o71 o-'++aa.7v t+e-w2+--o,p6*/--*=967* -*`asoe--'m.*o*5---o.s9ao--'Iu9z.ao--'-YolC-.,92- 
a 760.00 1oz.z 0.961/ o.v741 ws.se *6.c6 o.957s c.9534 0.97rs 10,4+11 -2.3661 -1294~66 -e08.63 -137e.16 
+ /+*°«*--a**"T =53+---'+5.u* 1o.q336-~-2.4082---12,98.86---e13.11.'--'1384~02-- 
5 r,o.no 1:1.1 0.9952 c.*91)63 727.59 +*.ar 0.9575 0.*521 0.9967 12.6759 -2.5+30 -1303.94 -918.30 -1369.90 

---  -pupF cnupnwpwr pPn*ppRes  
[xIrlC4L vmopFnrlrS ----------'' ----- /--T 572.30 --p 3+~aa--v~-~rx.+n-- oMFG^-= 0.235 -noFsxx ~ o~o uxpOLp = 0.0 - ETA ~-m.o --- 

z r ~ 692.20 p ~ 69.50 v ~ az+.sn cVFn^ ~ 0.449 c*po^+ = o.2*1 oIpoLs ~ 1.45 sr^ = o.0 
vApon pn=sS*Re-pQuArInm-fx1-f-f-~xf-4pwrS- -----vApCp-ppcsswpE-AT--we4L----- 

z ^ ~ 0.6876vp 01 8 = 1).12/29= 04 c ~ 0.221~E3e ox p = 759.3 AT T = 10%.9 
----4-----A=-0.75789r7,'o1-  n a`/a/voF'o~ c~~-'n.2usooFu3----'- -- -- - ' P = 763.2 AT r~  181,9 
MOLAR vnLuwF FnU^r/cx CreppYCl*xY5 CowPONFNT ID ECHO CHECK -- -----~---w -n^1lsluF e3 o ~-°s87+oe-oI--u---u~*o2ozr-oa IC mownsn ~ 26 ---- ---- 

z ^ ~ u.8u96+r oz " = -.20853e-01 c = V.msnnF-oa lo xureEp = 32 

xcT/v/ry nu7In F0oArInn cnppF/cTswTs psSuLTS OF T*sopooY^xpIc CcxSlSTpmcr TEST -- ^~^-o°T*sss1; un -o=a.+n*o1Fou- G- -.37065F 01 '-' - AREA AenvF THE X-AXIS IS C, 2631 --`------ 
S7xWn«xn opvluT[cm = o.6se23F-01 ^op^ eELcw THE x-^xIs Is -0.5620 

/mpINIrp o/+or/rw ^crIv/ry ee-&~*hrS  'cpC-5S-oxpmPo{wp x5'x-~ o.su--    - 
nI/wp = 2.0825 o21wp ~ 13.025+ wnxpx/Izso AREA oIFpEnpxrF IS -0.3623 

--------- --------'--------Tl /wF - 131.75-- r21wF'~~ zoo.ee--_--''` -~-~ ------~ - pevIws7ow J-pAcTop IS 32.41 ---- -'- 
coxsIs7FxcY /wosx Is 3.82 

Su^'M*^v OF xIi5Ow-'p»P*wFTB+S - ' ----QoALlvY OF FIT (MEAN AnsnLu7p DEVIATION) ------- ---- 
monE/ NC. p^xAnBEn v«LoF5 n8JpCrIvE FUNCTION PrES5UnE CCmpCSlTl[N ---------_--1 --*~v.s~ 2501.18 0.1319F-08 13.12 n.00yoa - --- -- 

2 -97o.43 3399.25 0.359zp_03 72.51 0.03745 --- ----------~----''l96.la 1*98.05 0.7325s Vl 1e3.9v 0.02383 -' -- - 
4 -410.2* 2474.37 c.zcfpF oo 43.2o 0.00369 
* -----G. 27;4F-02 --o.az--- 0.0137+ ----------' -- 
u -465.13 292c.c2 o.aloys-ns 41.06 0.00361 ------- '7- --1s6.+2' olG.17 c.2a2Zp-oa------- ' - 8.94 -~ - 0.01265 ----. --- ---'---' -- 
o -125 .4e 9*1.55 0.1258r-03 ' 2.34 0.01476  --- ---------- -19 -125.35 p41.31 c.1256p-o z.s+ 0.01476 ' - --- 

In -518.47 -5lo.+7 2626.80 0.76+4p-01 22.40 O"Ou701 
**014cmnSrTC** 

--------''+ n»T^ pclwrS Fxc* nn/nlw^L eppcnpw[E opaTpn pnxny To {A|Cua^rloN -- ' '----''--- 
srp IwronwoC7}u~ pnv ncT^IiS ccxCFnNIxG CAru exSF vpr^TF ~  ' 



MCTLYLCYCLOUOXANEIU TOLUFNfE42/ SYSTEM 107 - 

SUMMARY VLF CATA ANC CALCOLATEC PROPERTIES 

NO. P T XI Y1 F101 F2CL PHil PHI2 GI G2 INIGI/G21 elt 822 812 

1 593.-84 100.0 C.1002 0.1523 706.48 537.97 0.9665 0.9671 1.2304 1.0027 0.2046 -1313.17 -1289.89 -1301.59 - 2--- 624.22---410.4 0.2000 0.2774 706.48 537.97 0.9648 0.9654 1.1783 1.0085 - 0.1556 -1313.17 -1289.89 - ---"--1301.59 -- 
3 624.59 100.0 0.2000 0.2772 7C6.48 531.97 C.9647 C.9654 1.1777 1.0095 0.1541 -1313.17 -1289.89 -1301.59 

-- 4--- 64.3.85- 100.4-G.2990 0.3800- 706.48-----537.97 0.9634 0.9640 1.1201 1.0250 0.0887 -1313.17 -1289.89 --*1301.59-- 
5 649.59 100.0 0.3005 0.3815 7C6.48 537.97 0.9633 0.9640 1.1201 1.C258 C.C879 -.•1313.1.7 -1289.89 -1301.59 
6 671.31 100.0 0.4001 0.4775 704.48 544,97 0,-46-2-1-7-1',9628 ----1,08-61----4.0434 -0.0403-1313.17- -1289.89-4401.59---- 
7 670.58 100.0 0.4003 0.4785 7C6.48 537.97 0.9621 0.9678 1.0872 1.0401 0.0443 -1313.17 -1289.89 -1301.59 

- a 489,36 100.0 -0.4995 0.5655 7C6.48 537.97 C.9611 C.9618 1.0573 1.0662 -0.0084 -1313.17 -1289.89 -••1301.59 - 
9 705.29 110.0 C.5995 0.6505 7C6.48 537.97 C.96C2 C.9609 1.0357 1.0954 -0.0561 -1313.17 -1289.89 -1301.59 

---10--- 715.59 100.0---0.f+000 0.6500 -706.48 537.97- -0.9602 --0.y609 --- 1.0988 -0.0604 -1313.17 -1289.89 --•4301.59- 
II 717.89 100.0 C.6995 0.7360 706.48 537.97 0.9595 0.960? 1.0214 1.1216 -0.C936 -1313.17 -1289.89 -1301.59 
12 719.1'3 100.0 0.7002 0r4365 706-.48 537:97 0.9594- 0.4601 --1,0228---4,1240--0.0944---1313.47---1289.49---1301,54- 
13 727.49 100.0 C.7995 0.8205 7C6.48 537.97 0.9589 0.9597 1.0089 1.1576 -0.1374 -1313.17 -1289.89 -1301.59 

-44---727.55---100.11---0.-7995- 0.8195 706.48 517.97 0.955G- 0.9596-- 1.CC78 1.1641 -0.1442 -1313.17 -1289.89 -1301.59 - 
15 735.61 100.0 0.9005 0.9080 706.48 537.97 0.9585 0.9592 1.0018 1.2083 -0.1873 -1313.17 -1289.89 -1301.59 

PURE COMPONENT PROPIPT-ITS  
CRITICAL PROPERTIES 

 -4  T a 572.30 -FL a 34,30 V a 372.40 OMEGA = 0.235 -OMFGAH = 0.0 DIPOLE a 0.0 --ETA-=----0.O ---- 
2 1 = 594.00 P = 40.00 V = 331.1C CMEGA = 0.241 CNEGAH = 0.0 DIPOLE = 0.0 ETA a 0.0 

.---- -VAPER-PRESSURf ECUATION CC- EFFItIENTS VAPCP PRESSURE AT- ASP 
1 A = 0.68269E Cl B = 0.12729E 04 C = 0.22163F 03 P = 759.3 AT T = 100.9 
2 A - 0.695330 Cl R a 0.13439C C4 C.-a-04-21938r 03 --P-----459.4--A1-4 a 110.6  

MOLAR VOLUME EQUATION CCEFF!CIFNTS COMPONENT ID ECHO CHECK 
-1----A =-0.4131-CE 03 B = -.38140E-01- C = 0.30202E-03 ID NUMBER a 26 -.-._._.-__-_-- - 

2 A = C.98864F C2 8 = -.55774E-C1 C = 0.27703F-03 IC NUMBER = 33 
--- 

MIXTUPO PROPOPTIOS 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERPCDYNANIC CCNSISTENCY TEST 

A = 0.26657E 00 8 = -.61235E 00 C = 0.12680E 00 AREA ABOVE THE X-AXIS IS 0.0621 --------- 
STANOARD DEVIATION = 0.504C6E-02 AREA BELCW THE X-AXIS IS -0.C594 

 INFINITE niLuTION ACTIVITY COEFFICIENTS. CROSS-OVER PCINT IS X = 0.48 ------ 
GIINF = 1.1055 G2INF = 1.2448 NORMALIZED AREA DIFFERENCE IS 0.0220 
TUNE-a-4004-02 T21NE-a-1-004-02  -CONSISTENCY INDEX IS----- 2.20 -  



5uxmxnv OF WILSON pxpuwrrpnS QV*ll7v OF FIT (ppxw xe5nu]TE DEVIATION) --' —weoF-L*c.- -PxpAmETeo VALUES --npJpCT{vF-FUNCTION pppS SUP, F CGwpO5lTICw 
x 1o7.59 91.65 o.909*r-12 0.53 0.00090 
P 37. 6,(,nop—*5 - 0.000*1- ------'-- 
n 83.*0 113.22 0.315oc-03 0.+7 n.0000l -- —4— —oo.I*-  0.+6 - '- — - 0.00080 -- —' 
n 62.5+ 130.16 0.3sy6p-04 c.41 n.nuomo 
a -----70.68---12+.61 —0.2**9p-04---'--------'—' 0.49 0.00078  
r s).o+ 131;.44 o.sn(nr-c+ 0~+2 0.00085 
A 9I-"*e 119.67 u.ysI+*-~. o"+* ---G600086— 
y 51.08 131;.67 0.8514F-05 0.41 0.00086 --'-----')a —eu.oe 11+.22 1966p-02— ---- ---- -o.+a'  --'' 0.00080 ' ---' 



METHYLCYC1OPONT4NF(11 WH*ZENFt2-1 -SYSTEM-108 ----- 

___ 
SUMMARY VLF DATA ANO CALCULATE(' PROPERTIES  

NO. P T X1 Yt FIOL F2OL PHI1 PHI2 G1 02 LN1C1/02/ P11 B22 812 
-- , - - 

1 760.00 75.6 C.C297 0.0526 911.05 722.08 0.9628 0.9664 1.4164 0.9898 0.3584 -1075.90 -573.47 -1025.21 
2- -760.-00 77.6-0.1080 0.1668 - 860.39 -679.21 0.9621 0.9657 1.3069 1.0060 0.2617 -1090.92 -987.31 -1039.64 
3 760.00 76.6 C.1751 0.2533 P36.10 658.72 C.9617 C.9653 1.2592 1.0048 0.2257 -1098.49 -S94.28 -1046.51 

----4----760.00 74.6- 0.3017 0.3870 • 794.36 - 623.62 0.9610 0.9647 1.1744 1.0286 0.1325 -1112.10 -1006.84 -1059.99 
5 760.00 74.0 C.3806 0.4598 774.88 607.27 0.9607 0.9644 1.1335 1.C491 0.0773 -1118.73 -1C12.97 -1066.37 

, :5-119 762.12 596.-50-0,9605-0.9642-'--1.1101.----1.0636---- 0.0428 -1123.22 -10.7.12-1070.69-- 
7 760.00 72.8 0.5737 0.6255 748.87 585.51 C.96C2 C.9640 1.0580 1.0956 -0.0349 -1127.89 -1021.44 -1075.19 
8  760.00 72.1- 0.6434- 0.6795-- 731.75-- e 571.21 0.9599 0.9637 - 1.0485 1.1486 -0.0912 -1134.12 -1027.21 -1081.19 • 
9 760.00 72.0 0.7206 0.7442 729.8C 56S.57 0.9599 0.9637 1.0280 1.1733 -0.1322 -1134.85 -1027.87 -1081.88 

--1-0---760.01 71.5 -0.6224 0.6299 720.50- 561.82 0.9597 0.9635 1.0172 - 1.2442 -0.2014 -1138.31 -1031.08 -1085.22 
11 760.00 71.5 C.9030 0.9014 719.10 560.57 0.9597 0.9635 1.0106 1.2965 -0.2492 -1138.88 -1C31.60 -1C85.76 
12 760.00 11.5 C.9180 0.1474 721.29 561.65 0.9597 0.9645 140077 1-.3089-0.2616-1138.39 ----1031.16----1085.30- 
13 760.00 71.6 0.9373 0.9360 722.87 563.8C C.9598 0.9635 1.0034 1.3213 -0.2753 -1137.42 -1030.26 -1084.36 
-14r-760.00- ----71.7- 4.9450 0.9442- 723.52- 564.34 0.9598 0.9636 --- 1.0030 - 1.3121-0.2686 -1137.18 -1030.03 -1084.13 • 
15 760.00 71.8 0.9518 0.9503 726.11 566.50 C.9598 0.9636 0.9988 1.3285 -0.2853 -1136.21 -1029.14 -1C83.20 

• 
PURE COPP10INT PPPPERTIFS  

CRITICAL PROPERTIES 
- -- I T -= 532.84 P = 37440 V = 319.-0C - itMECA- = 0:-231 CMFGAW= 0.0 DIPOLE = 0.0 -- ETA =----0.0---- 

7. T = 562.00 P = 48.60 V = 260.10 CPECA = 0.211 CMFCAh = 0.0 DIPOLE = C.0 ETA = 0.0 
 VAEOR-FRESSURE- FCUATICN (CFFFICIENTS VAPOR PRESSURE AT ?NOP 

1 A = 0.68628F 01 B = 0.11861E 04 C = 0.22604F 03 P = 759.7 AT T = 71.8 
2 A - 0.6-9-85LC CI 8 • 0.12110E 04 C - 0.-220711 C3 .  

P = 7604-0--AT-4 = 80.1 
MOLAR VOLUME FOLATICN COEFFICIENTS COMPONENT ID ECHO CHECK 
- 1 A - 0.10427F 03' 8 = -.86757E-01 C =.0.390008-03 ID NUMBER = 27 

2 A = 0.70863r 02 8 = 0.14907E-01 C = 0.15880E-03 • ID NUMBER = 5 

MIXTUc" PPOPORTIES 
ACTIVITY RATIO EQUATION CCEFFICIENT5 RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

• A = 0.36097F CC 8 = -.7655CF CO C = 0.98438F-01- AREA ABOVE THE X-AX1S IS 0.0889- 
STANCAPC CEVIATICN = 0.96503E-02 AREA BELCH THE X-AXIS IS -0.0779 

--INFINITE--9ILUTION ACTIVITY COEFEICIENTS • CROSS-OVER POINT IS X = 0.50 
GIINF = 1.4346 02INE = 1.3582 NORMALIZED AREA DIFFERENCE IS 0.0656 
1.114F-=-1130.-10  I2INF-= 71- 6- 1  VFPINGTON .3-FACTOR-IS- 3.76 

CONSISTENCY INDEX IS 2.80 



. _. 
SUMMARY OF INILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 

-------40OFt. NO.----PARAMETER-VALUES OBJECTIVE-FUNCTION- - PRESSURE COMPOSITION 
1 94.55 158.87 0.9095F-12 3.23 0.00211 
2 136.83 377.27 0.-2-5-34+-43    2.46- -0.00173 
1 83.24 167.78 0.2636E-02 3.12 0.00203  

 4- 171.27 -180.08-- 0.1998F-02 - - - - • 2.99 0.00192 
5 -86.31 322.52 0.34311-03 2.40 0.00148 
-8------------70.81 305.72 0.8388E-04 2.47 0.00145 -' 
7 -101.59 338.19 0.3341F-03 2.41 0.00152 
8 116-446 355.-17 O.2548F-43------ -2.37-  0.00159 
9 -116.42 355.17 0.2538E-03 2.37 0.00159 

 tO eg.35- 163.61 0.5089E-02 3.21 0.00208 



MFT1VLCYCICPFN7ANF(2) 5Y-STFM-105- 

SUMPAPY VLE rATA AND CALCULATCO PRDPFRTIFS 

NO. P T X1 VI FILL F2Ct. PHI1 P1-12. CI 0,2 1NtG1/021 811 B22 812 
- 

1 760.00 71.8 0.0250 0.0350 788.62 725.C3 0.9546 0.9598 1.2815 C.9915 0.2565 -1282.86 -1136.62 -1210.65 
760.0(y --71.-5-_.0.0815- 0.0900 --783.97---720.72---0.9545- 0.9997. - 1..1071' 0.9896 0.1122 -1284.73 -1138.23 .-1212.39 

3 760.00 71.4 0.1230 0.1420 780.50 717.50 0.9544 0.9597 1.0676 C.9903 0.0752 -1286.13 -1139.44 -1213.70 
- 4- 760.00-- 71.? 0.1680 0.1880 775.89 713.22 0.9544 0.9596 - 1.0409 0.9937 0.0464 -1288.01 -1141.06 -1215.45 

5 760.00 71.0 0.2220 0.248C 771.3C 1C8.57 0.9543 0.9595 1.0452 C.9900 0.0543 -1289.89 -1142.69 -1217.20 6 760.00 70.8 0.2730 0.40-10 4-64-.87 705.78 0.95-44--0.4,-4594 1-4,-0327- --C•9905-- 0.0416 1291.30 ---1143.91----1218.52  
7 760.00 70.6 C.3260 0.353C 763.31 701.56 0.9541 0.9594 1.0235 0.9934 0.0299 -1293.19 -1145.54 -1220.28 

----8------760..00---70.-6--03340-0.3590-- 762.18 7C0.5C--C.9541- 0.9593 -1.0175 0.9975 0.0198 -1293.66 -1145.95 -1220.72 - 
9 760.00 70.5 0.3590 0.3900 759.91 698.40 0.9540 0.9593 1.0314 C.9892 0.0418 -1294.61 -1146.76 -1221.60 

i-0----760.00--- 70.4-- 0.3930.- 0.4240- -757.65-- 696.30- 0.9540 0.9593-- 1.0273 - 0.9893 0.0377 -1295.56 -1147.58 -1222.49 -- 
11 760.00 .70.3 0.3960 0.4220 756.52 655.25 0.9540 0.9592 1.0162 0.9992 0.0169 -1296.03 -1147.99 -1222.93 
12 76444-00---44.-4--4.-41-54 -0.4381 7m>.39--654.21 -049534- 0.-9592-- 1.0079--- 1.0045 0.0034 -1296.51 ---1148.40.-_-1223.37---- 
13 760.00 70.3 0.4310 0.4620 754.27 693.17 0.9539 0.9592 1.0276 0.9884 0.0388 -1296.98 -1148.81 -1223.81 
14 -760.00 70.2 0.4500 -0.4720- 753.14 652.12 C.9519 0.9592 1.0046 1.0068 -0.0022 -1297.45 -1149.22 -1224.25 
15 760.00 71.1 0.4760 0.5020 751.89 690.03 0.9539 0.9591 1.0131 C.9997 0.0133 -1298.41 -1150.04 -1225.14 
16 760.00 70.0 0.4930 0.5165 745.77 688.99 0.9538 0.9591 1.0079 1.0046 0.0033 -1298.88 -1150.45 -1225.59 
17 760.00 69.9 0.5320 0.5625 747.53 686.92 '0.9538 C.9591 1.0202 0.9877 0.0323 -1299.83 -1151.28 -1226.47 
18 764-.40---6-9,9 344-547-0---0.-57-10 -446.44- 6854,--88 E.9538 0.9590--1.0087- 4.0021 0.0066---1300.31-1151.69-1226.92-- 
19 760.00 69.8 0.6050 0.6230 743.06 682.78 0.9537 0.9590 0.9994 1.0144 -0.0149 -1301.74 -1152.92 -1228.25 
20--760.00-----69.7----0.6260-- 0.6480-741.95-- 681.75- 0.9537 0.9590- 1.0062 1.0019 0.0043 -1302.22 -1153.34 -1228.70 --- 
21 760.00 69.6 0.6660 0.6850 739.73 675.68 0.9536 C.9589. 1.0027 1.0069 -0.0042 -1303.18 -1154.16 -1229.59 
22  760.00- 69.5 0.6790 0.6920 738.61 678.65- 0.9536r 0.9589 -0.9950 1.0259 -0.0306 -1303.66 -1154.58 -1230.04- -- 
23 760.00 69.4 0.1400 0.7560 735.3C 675.58 C.9535 C.9588 1.0018 1.0079 -0.0061 -1305.C9 -1155.82 -1231.38 

-24 760.00 69.3 3.758*--8-4-4-750 134.19 674455 0.9535 .0.9548 1:0028- 1.0045- ----.47.0017- -1305.57- 
25 760.00 69.2 C.9110 0.8200 730.89 671.49 0.9534 0.9587 0.9974 1.0290 -0.0312 -1307.01 -1157.48 -1233.17 
26 760.00 -69.1- 0.8330 .0.8450- -729.7S -670.4-7- 0.9534 0.9587-- 1.002.2 -e 1.0043 -0.0022 -1307.49 -1157.89 -1233.62 
27 760.00 69.1 0.8450 0.8540 728.69 669.45 0.9534 0.9587 0.9999 1.0208 -0.0206 -1307.98 -1158.31 -1234.07 

-69.-4- 0.3820-0.8910 - 727.59- 668.43 - 0.9514 0-.9587 1.0010 1.0026 -0.0016 -13C8.46 -1158.73 -1234.52 -- 
29 760.00 68.9 C.925C C.9340 724.31 665.39 0.9533 t.9586 1.0050 0.9594 0.0464 -1309.90 -1155.58 -1235.86 



Pun* cnmpnmFmT pnopcnT/B  
-pRopFR7lFS- ' -- - ' -'-- - ' --~ -' -' -- --- --- -- - -------------------- 

I T = 507;90 p ~ 29.90 v ~ sra.+c nwpnA = 0.298 nmFnAx = 0.0 oxpcLp 0.0 ETA = 0.0 
n 7 = 532.80 p = 37.40 as~- IpoLp'=--o"o- f4x-=--0=~- - 

v^nnp pvFssure pQu^rxnN cn*FFlCysmTS VAPOR pneSSuvE AT mOp -----'- - I ^ ~ 0.68778F 01 o - 0.1/715r 04 c o.az+arp ny p " v*e.0 AT r - 68.7 --' 
z x ~ 0.68628p 01 a = 0.11861p 04 c ~ 0.22Lo4F oa p = 755.7 AT r = 71.8 -- ---nnLA*-vGLo*E-puuxT/ON CCEpFIcIpNl5' CowPonFwr xn ec*O CHECK - 
/ « 0.1a596p oa e ~ -.1+456p co c o.sArz In «oruFn = uo 
z x C ~ 0"39ooVp-*3-- --- --'--------- TO wu*esx = 27-- -----'----- 

MIXTURE PROPERTIES pvnppn//FS  
- ---xcr4-v/ry RATIO poL»rIow ccp9rI{IF^Ts pFsuLo OF T*pnnonvwAmzc ccKs/srpmcv TEST- 

A = 0.18238P uo e ~ -.59296p uo C 0.45061e oo pQuArIow SOLVED FOR x-INTERCEPT 
~T-AW)^xn  P~fv+^ruAw  -  o.2-750-4-F-** uue:^-x'=-O~manv7e 00 uxD-x =-o.4wo14F.--00-- 

/wr/wITp nILLrIcw ^c/rv/rY ccFFpIcIpwrs aoT* noorS ARE IN THE vxmsE U TO L --------'------'-s~~wp  ~- 1.2001  - s21wF  = e.~9608---------- - ' -- -' ' T*ppmoovnxnIC CowSIsrpwCv TEST IS xeWaTEn -' --- 
rIlwp ~ 71.81 TzYwF = 68.7* 

so14xnv OF V{iSnw r^nA+*~~-PS -- ------- -WUx{IfY-Gp-FfT-1-wr-AN-ABSELVTE'  
MnnFL NO. pxp^wETEm vxLuFS onJEc/IvE FUNCTION poE3SunF COMPOSITION -----------~-- -633.*9- -41e.17 ~~ ~ c.9237p-12--'-`--,-- - ' 4.96 0.00668 ' '-- '- --- - 

2 -292.7* 338.18 0,3611s-04 o.60 0.0092 --'1 --''375^48 ' '-3e8.14 0.3644e-01~ --- - -- - - 5.52  - - o.nuv?a - -- -`- ----' - 
* 70+.45 -365.52 o.aauxp-ul 4.85 o.00Yx* 
5 aa*"p*- 45*6e+ --a=1*72F-*2  
a -nao.n+ 472.71 0.8866F-03 6.u6 n.oco»u --- ---~--'7  --- -aoa.vz 5C3.52 - 0.13cop-02 - 1~38 u.Vc364 - -- -'- -- - 
e -226.83 254.3o c.2168r-04 o.56 0.00396 - -----p- -21+.79 --299.86 --'-8.2157F-04- ---- -~~ ' 0.56 ' 0~00397 - - ' ---- -- ' 

zV 307.05 -202.+1 0.1825F Ol 1.70 0.00481 



OCTANE:11) ITUYLCYCLRH-FX-044+421--  SYS-TEM-H-0A  

SUMMARY VLF DATA ANC CALCULATEC PROPERTIES 

NO. P T X1 Y1 F1CL F2CL PHI1 PHI2 01 02 LN(Cl/G21 811 B22 812 

1 50.00 52.2 0.1100 0.1270 55.26 49.C3 C.9923 0.9933 1.03E2 0.9932 0.0423 -3108.71 -2736.15 -2935.87 
2-- 5a,08- 52.0 0.1940 0.2150 54.71 48.55 0.9923---0.993? 1.0046 0.9959 - 0.0087 -3115.32-2741.62 -2941.96 
3 50.00 51.7 0.2890 0.3140 54.C2 47.95 C.9923 0.9912 0.9974 0.9989 -0.0014 -3123.78 -2748.61 -2949.76 
4 -50.00 51.4 0.3840 0.4140 53.34 47.36 0.9922- 0.993? -1.0024 0.9972 0.0052 -3132.27 -2755.63 -2957.59 
5 50.00 51.2 0.4810 0.5080 52.66 46.77 0.9922 0.9932 0.9946 1.0062 -0.0116 -3140.80 -2762.69 -2965.46 
6 50.00 50.S 0.5930 0.6160 52.42-----464r2-1=-0.9922 04,9941- 049901---140t16---0.0232---4149.,07---2769.52.2973.08-- 
7 50.00 50.7 0.6890 0.709C 51.49 45.75 C.9922 0.9931 0.9895 1.0186 -0.0290 -3155.83 -2775.11 -2979.32 

----8- 50.00---5M.4 0.7911- -0.8040 -50.84  45418 0.9922- 0.9931 0.9914 1.0303 -0.0384 -3164.47 -2782.26-2987.29 - 
9 50.00 50.? 0.8980 0.905C 5C.33 44.73 0.9921 0.9930 0.9930 1.0334 -0.C399 -3171.30 -2787.89 -2593.58 

PURF-EMECNENT PR0--P-ER-T4F5   
CRITICAL PROPERTIES 

_ -- 1 T = 568.80 P- - 24.50 V- =- -493.1t OMEGA = 0.394 CMFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
2 T = 594.50 P = ?7.50 V = 390.90 OMEGA = 0.243 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

VAPOR PRESSURE EQUATION COEFFICIENTS - VAPOR PRESSURE AT NAP - 
1 A = 0.69238F 01 8 = 1.13551E 04 C = 0.20952F 03 P = 760.0 AT T = 125.7 
2 A - 0.-68704E-04 -B--...-9--1?.04CE---G-4- C ... --4e21-513E-03-- ----7------------------ P - 760.0 AT- T-a 134.8-- 

POLAR VCLIIME EQUATION COEFFICIENTS COPPCNENT ID ECHO CHECK 
1 -A = 0.14244E 03...__.8 = -.49197F-01 C-= 0.40167F-03 ID NUMBER = - 41 - 

• 2 A = 0.12682F C3 B = -.35352F-C1 C = 0.30278F-03 IC NUMBER = 42 

. MIXTURE PROPCRTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST 

-A - 0.50428E-01 B - -.17169F 00 C = 0.- 79118F-01 AREA ABCVF THE X-AXIS IS 0.0083 _ -- 
STANDARD DFVIATICN = 0.81616F-02 AREA BELOW THE X-AXIS IS -C.0173 

1NFINTTF- OILUTION ACTIVITY COEFFICIENTS CPCSS-CVER POINT IS X = 0.35 - - _ _ _ 
GIINF = 1.0517 G2INE = 1.0430 NORNALIZEC AREA DIFFERENCE IS -0.3537: 
Tlflif = 52-.-50----T2-MF-=---49.85   --HERING-TON J-FACTCR 15 1.23 

CONSISTENCY INDEX IS 34.14 

-SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) _ __. ______ 
monEL NO. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION. 

---8-.0--- 04-51 0400214  
2 -1.12 3.49 0.16681-C4 0.05 0.00376 
3- 224.25 -147.15 0.1753F-02 0.35 0.00218 
4 232.93 -153.06 0.1731E-02 0.34 0.00218 
5 274.41 -191.22 0.2893E-03 0.12 0.00303 - 
6 363.25 -220.75 0.5671E-04 0.51 0.00155 
7 104464 21.-0-Ti2-5 -6.3248E-04 0,14  -0.00287  
8 82.06 -65.78 0.1567F-04 0.05 0.0C383 
9 76.99- -61.76 0.1567F-04 0.05 0.00382 ---- - - ------------------ 

1.0 324.33 -209.30 0.8499F OC 0.32 0.00208 
• 



ocT,Nr(i) iTryipecoorxriNE(2) SYSTEM ILCB  

SUMMARY VLE DATA AND CALCULATED PROPERTIES 

NO. P T X1 yi Flu F2CL PHI! PHI2 G1 G2 LN(01/02) 811 822 812 

1 100.00 68.7 0.0990 0.117C 111.10 S7.34 0.9874 C.9888 1.C494 C.9948 0.0534 -2675.36 -2377.14 -2536.14 
2-----1}O-.-O0 68.-3---f}.1930---0.2170'109.65 96.09 0.9873 0.9888 1.0116 0.9977 - 0.0138 -2683.02 -2383.50 •-2543.21- 
3 100.00 68.1 C.796C 0.323C 1C8.41 S5.07 0.9873 C.9888 0.9924 0.9994 -0.0070 -2689.32 -2188.73 -2549.02 
4- 100.04 67.7 0.3850- 0.4130-- 106.79- 93.62 -0.9873 0.9887 0.9910 -. 1.0073 -0.0163 -2698.45 -2396.31 -2557.45- 
5 130.00 67.3 0.4920 0.5270 105.25 92.30 0.9872 C.9887 0.9944 1.0072 -0.0128 -2706.94 -2403.35 -2565.28 
6 11-1.00 67.0 0,5490 0.6240-101.-81 91-r0--0-.987-2 0-.-9886---0.9945 1.CC9I - ---0.0146---2714.98---2410.C1 --2572.-7-0- 
7 110.00 66.6 0.6890 0.7120 102.44 89.87 0.9871 0.9885 0.9950 1.0179 -0.0227 -2722.84 -2416.55 -2579.95 

- 8- U10.00 r 66.3 0.7830 0.7970 101.08 -88.70 0.9871 - 0.9885 - C.9932 - 1.0418 -0.0478 -2730.74 -2423.10 -2587.23 
9 130.00 65.S C.8890 0.8970 99.57 87.40 0.9870 0.9884 0.9994 1.0487 -C.0482 -2739.63 -243C.48 -2595.44 

PLPF COmPrNENT PRF-RE-RTIFS  
CRITICAL PROPERTIES 

--- 1 T = 568.80----P. = 24.50 V = -493.10- OMEGA = 0.394 CMEGAH = 0.0 DIPOLE = -0.0 ETA =-0.0 
2 T = 594.50 P = 27.50 V = 390.90 CMEGA = 0.243 CMECAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

 VAPOR PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT NBP 
1 A = 0.69238E 01 9 = 0.13551E 04 C = 0.20952F 03 P = 760.0 AT T = 125.7 
2 A - 0.68704E 01 B = 0.13840E 04 C = 0.21513F 03 11-=-760.0 AT- 1.----= 1411.41----- 

NCLAR VCLUME ECUATICN CCEFFICIENTS CCRPCNENT 10 ECPC CPECK 
1 A = 0.14244E 03 8 = -.49197E-01 C = 0.40167F-03 - ID NUMBER = 41 -- 
2 A = 0.12682F C3 9 = -.35352E-CI C = C.302.78E-03 IC NUMBER = 42 

04144-U-RE-PRDEE011ES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST 

. A = 0.58311F-01 B = -.20665F 00-- C =-0.10409E 00 AREA ABOVE THE X-AXIS IS 0.0092 
STANDARD DEVIATICN = 0.13005E-01 AREA BELOW THE X-AXIS IS -0.C196 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.34 
GIME = 1.0600 G2INF = 1.0452 . NORMALIZED AREA DIFFERENCE IS -0.3582 
T-1-1-NE-= -44r04---T-24-NF--4- 65.4-0- FERINGTON J-FACTOR IS 1.48- - - -- 

• CONSISTENCY INDEX IS 34.34 

-  -54414$4ARY--(1F -WILSON PARAMETERS " - QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) . ._ 
MODEL NC. PARAMETER VALUES CBJECTIVF FUNCTION PRESSURE COMPOSITICN 

1 S8.90- -44.07 0.0 - .0.87r 0.00255 . . _ ________________ 
2 -479.32 644.22 0.1425E-04 0.15 0.00529 
3 297.59 -187.45 0.2793F-02 0.67 0.0C213 
4 316.24 -199.14 C.2698E-C2 0.65 0.00207 
9 339.37 -226.58 0.2973F-03 0.28 0.00288 
6 486.45 -284.91 0.75871-04 0.81 0.00170 
7  386.52 -252.19. 0.22C1F-03 C.30 0.00267- • 
8 -82.35 84.19 0.3593E-04 0.14 0.00396 
9- -82.35 84.19 0.3595F-C4 C.14 0.00396 
10 423.23 -259.34 0.7497E 00 0.61 0.0C178 



• 
.  OCTA11411 ETHYLTYCLOHEX-AN-F42,  SYSTEM 1100  

SU4MARY VIE DATA AND CALCULATEr PROPERTIES  

NO. P T XI YI FIOL F201 PHI1 PHI?_ 01 02 LN(C1/02) P.11 822 812 

t 400.00 10E.7 C.0950 0.1130 443.73 382.41 0.9669 0.9701 1.0336 C.9919 0.0412 -1955.64 -1780.03 -1875.26 
2. 400.00- 108.--2- -0.1910 0.2150 436.4S 376.21 0.9668 0.9699- 0.9942 0.9980 -0.0038 -1967.26 -1786.42- --•-1882.30 
3 400.00 107.7 0.2890 0.3170 429.98 370.64 0.9667 0.9698 C.9833 1.CC27 -0.0195 -1974.22 -1792.27 •-1888.74 
4  454.00--107a---0.3940 0.4240 422.74 364.48 049665- -0,9646 0.9810 1.0087 -0.0279 -1982.07 1798.85 -1896.60-- 
5 400.00 106.6 0.4810 0.5130 416.44 359.05 0.9663 0.9695 0.9869 1.0108 -0.0239 -1989.11 -1804.76 -1902.51 
6 , S30 0.6230 409.54 353.15 0.S662 0.96S3 0.94-84, 1.0443 0.0-259 4496-.91----18-14-.30 150-4.--73-- 
7 400.00 105.5 0.6880 0.7100 4C2.61 .347.21 C.9660 0.9691 0.9874 1.0350 -0.0470 -2004.91 -1818.00 -1917.11 

--8 -400.00- 105.0 0.7950-0.8110 396.50 341.98- -0.9659 0.9689 -0.9909 1.0421 -0.0503-20/2.09- -1824.02-1923.75-- 
9 400.00 104.6 0.8980 0.9C80 391.66 337.84 C.9657 0.9688 0.9942 1.0318 -0.0371 -2017.86 -1828.87 -1929.09 

PURE COMPONENT-PR-OP-EPTIES  
CRITICAL PROPERTIES 

 --.__..._-..__-..1__ ._ T = 568.80 P = 24.50.__.__V = 493.10- -OMEGA = 0.394 FINEGAN = 0.0 DIPOLE = 0.0 ETA = --0.0 
2 T = 594.50 P = 27.50 V = 390.9C OMEGA = 0.243 CMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

------- - VAPOR PRESSURE FCUATION COEFFICIENTS VAPOR PRESSURE AT NOR 
1 A = 0.69238E 01 B = 0.13551F 04 C = 0.20952F 03 P = 760.0 AT T = 125.7 
2--------0.6)3-704E-01- 8 - 0.1-3240E-04 -0--=-0,-21-513E -03-  P-= -160 .0 AT- T----ig---1-31-.8  

MOLAR VOLUME EQUATION CUFFICIENTS COMPONENT ID ECHO CHECK • 
1- A =-0.14244F 03 B--=- -.49197E-01 C-= 0.40167F-03 ID NUMBER = 41 
2 A = 0.12682F 03 B = -.35352E-01 C = 0.30278F-03 ID NUMBER = 42 

.  MIXTURE PROPERTIES . 
'ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CCNSISTENCY TEST 

--- ---,- A-= 0.51747E-01 B•=-.26269F 00- C = 0.1.8072E 00- AREA ABOVE THE X-AXIS IS 0.0057 
STANDARD DEVIATION = 0.11520E-01 AREA BELOW THE X-AXIS IS -0.C250 

-- ---   INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.23 
GIINF = 1.C531 G2INF = 1.0307 NORMALIZED AREA DIFFERENCE IS -0.6258 
71-1-Nr = 109.-1-3- T2INO 0.104.05  HFRINGTCN J-FACTCR IS 2.02- _ 

CONSISTENCY INDEX IS 6C.96 

SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
m9oFL NO. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 2-0466-----124.7-j-0-44  3.84 0.00439 
2 -17.27 18.25 0.3817E-04 0.65 0.00541 
3 441.15 -. -275.56 - 0.4243F-02 ...._ - 2.83 0.00377 _._ _ 
4 462.94 -287.66 0.4164E-02 2.73 0.00370 
5 -532.25 -336.06 0.5575E-03 1.35 0.00394 
6 740.66 -398.72 0.1601E-03 4.35 0.00259 
7 (700.6-- 366.14  -0.4764F-03 - 1.54 -- ••-- 0.00352 - --- -- --------------- 

' 8 10.35 -8.44 C.2533F-04 0.59 0.00555 
4 7.27 -5.87 0.2532E-04 0.59 0.00555 , _ -- ._ 
10 576.18 -346.57 0.1267F 01 2.24 ' 00C327 



OCTO4F-fil F-THYLCYCLOHEk&Nf(2) SYSTEM 110  

SUMMARY VLE DATA AND CALCULATED PROPERTIES 

NO. P T X1 Y1 FIOL F2OL PHI1 PHI2 G1 G2 LN(G1/G2) 811 822 812 

1 500.00 116.1 0.1120 0.132C 55C.25 473.61 0.9615 0.9650 1.0258 C.9926 0.0329 -1861.72 -.1697•78 -1784.71 
---2---500-.6-00--145-s-6---0.1900-0.2150- 541.71 466.30. C.9613 0.9648 1.0002- 0.9994- 0.0009- -1868.74 -1703.68 -4791.20-- 
3 500.00 115.0 0.2900 0.3180 533.12 458.94 0.9611 0.9E46 0.9E47 1.0062 -0.0216 -1875.92 -.1709.72 -1797.85 
-4 -510.00- 114.5--0.-3830 0.4160 525.54-- 452.45 C.9610 C.9645 0.9893 1.0055 -0.0163 -1882.38 -1715.14 -1803.82 -- 
5 510.00 114.0 C.4800 0.5120 518.04 446.03 0.9608 0.9643 0.9854 1.0111 -0.0258 -1888.87 -172C.60 -1809.82 
6 -900,00--414-.4--0,591G 0.6210 540.6?-.---439.-68- G.96C6- 0.9641 0.-9847- 1.0126 --0.0280 -1895.40- --•••17266C8---..-4815.-8-6- - 
7 510.00 112.9 0.6920 0,7160 501,69 432.02 0.9604 0•9639 0.9866 1.0252 -0.0384 -1903.41 -1732.82 -..1823.27 
9- 500.00- 112.4 0.7910 -0.8150 453.59 425.09 0.9602 0.9637 0.9984 - 1.0000 -0.0016 -1910.81 -1739.03 -1830.11 -- 
9 500.00 111.8 0.9060 0.9100 486.16 418.73 0.9600 0.9635 0.9880 1.0579 -0.1055 -1917.72 -1744.84 -1836.51 

PON-  0rWCNENT PRDPERTEES  
CRITICAL PROPERTIES 
 -1-----T = 568.84 P =.24.50 V-= 493.10-- OMEGA = 0.394 OMFGAH = 0.0 DIPOLE = 0.0 -- ETA =--0.0 ---- 

2 T = 594.50 P = 27.50 V = 390.90 CMFGA = 0.243 OMECAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
-VAPOR PRESSURE EQUATION COEFFICIENTS- VAPOR PRESSURE AT NfP 

1 A = 0.69238F 01 8 = 0.13551E 04 C = 0.20952E 03 P = 760•0 AT T = 125.7 
2 A a 0.47-8-704-E-04---5-=-0.+38-40E-44- 24-54-31 03- +-=-7601.0 AI-4-4-134-.41 - 

POLAR VOLUME EQUATION COEFFICIENTS CCMPCNENT ID ECK ChECK 
I A =-0.14244E 03 8 = -.49197E-01 G = 0.40167F-03 ID NUMBER at-41 
2 A = 0.12682F ClB = -.35352E-01 C = 0.30278F-03 ID NUMBER = 42 •
  

MIXTURr PROPERTIES  
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERPODYNAMIC tCNSISTENCY TEST 

A = 0.19239F-01 B = -.57490E-01-- C- =--.43662F-01 - - AREA ABOVE THE X-AXIS IS 0.0028 -------- . • 
STANDARD DEVIATION = 0.2900SE-01 AREA BELOW THE X-AXIS IS -0.026S 

ANENTIF DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.28 
GlINE = 1.0194 G2INE = 1.0854 NORMALIZED AREA DIFFERENCE IS -0.8104 
T 1-1-fiF-=-1 1 6 . C.6 T2INP-.--H-1-.24 •  hFPINGTCh J-FACTOR-IS 2.12 

CONSISTENCY INDEX IS 78.93 
- ----. -- - 

SUMMARY OF-WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) • 
MODEL NC. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION' 

1 504.30 667.416 8.90-S 5F-12 5.10- 0.00621 - --- --- -- 
2 -244.34 249.83 0.1994E-04 0.66 0.0C490 
3 -515.00 701.29 0.8552F-02 4.53 0.00614 _ __. 
4 -465.69 605.52 0.8074E-02 4.13 0.00573 
5 -178.99 178.30 • 0.5866E-03 - C.78 0.00479 _ _  
6 716.49 -385.79 0.1929F-03 4.80 0.00249 
7 -----613.24- -373.41 0.4692E-01- .   1.47- 0.00309 
a 313.12 -226.24 0.2051E-04 0.63 0.00466 
'9 313.25 -226.32 0.2049E-04 0.63 0.0C466 
IC 650.57 -384.47 0.1446E 01 2.21 0.00258 



OCTANE(l) ITHYLCYCLDRFWANIF421  5-YS-7F14-41-CE--  

• --
SUMMARY VLE DATA AND CALCILATED PRCPERTIES 

--- - 
NO. P T X1 Y1 FlOL F201 PHI1 PHI2 G1 G2 IN(GI/G2) 811 822 812 

---- 
1 760.00 131.2 0.119C 0.143C 826.76 710.86 C.9450 C.9533 1.0424 0..9866 0.0550 -1683.96 -1547.99 -1620.17 
2 760.00- 130.9 0.1920 0.2200- 819.81-- 704.88-0.9489-0.9532 -- 1.0023' -0.5873 0.0151 -1687.56 -1551.02 --1623.51 -- 
3 760.00 13C.1 0.2860 0.3150 802.5C 650.01 0.9486 0.9528 0.9838 1.0C19 -0.0183 -1656.66 -1558.71 -1631.93 
4 760.0a 129.4. -0.3880 0.4240 788.12--- 677.65---0.9483- 0.9525- 0.9536 1.0005-0.0069 -1704.39 -1565.23 -1639.09 - 
5 760.00 128.8 0.4890 0.5250 775.73 667.02 0.9480 0.9523 0.9915  1.0036 -0.0122 -1711.17 -157C.96 -1645.37 
6 760.00 128.0 0.5890 0.6230 761.31 654.63 0.9444----0-4-9515 0w-95-50 1.0088 -0.0138- -1719•23---1577•74-----1652•84-- 
7 750.00 127.4 0.6890 0.7150 749.63 644.60 0.9474 C.9517 0.9911 1.0232 -0.0319 -1725.88 -1583.37 -1658.99 

----8---  --76a.0a--- 126.9- 0.785a 0.806a 738.87- 635.36- 0.9472-0:9514---0A946 1.0219 -0.0270-1732.11 -1588.62- -1664.76-- 
9 750.00 126.3 0.8940 0.9020 728.03 626.05 0.9469 0.9511 0.9917 1.0622 -0.0688 -1738.49 -1594.C1 -167C.67 

PORE COPPCNENT PROPERTIES    -  
CRITICAL PROPERTIES 

-1- T = 568.80 P =-24•50 V = 4-93.10 EMECA =--0.394 OME0AH = 0.0 DIPOLE = 0.0 ETA a 0.0 -- 
2 1.  = 594.50 P = 27.50 V = 390.90 OMEGA = 0.243 rMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

VAPOR PRESSURE ECtATICh COEFFICIENTS VAPOR PRESSURE AT NAP 
1 A = 0.65238F 01 8 = 0.13551E 04 C = 0.20952F 03 P = 760.0 AT T = 125.7 
2 A - 0•-6:8-704-E-0-1:-----13-=-0-a---14840E 04 C----=-01r--21513E 03 P =-7-60.60 AT T - 131.8 

NCLAR VCLUME ECUATICK CCEFFICIENTS COMPONENT ID ECHO CHECK 
-1  * --,--t-  0.14244F-03 8-  - -.49197E-01 --C-  - 0.40167f-03 ID NUMBER =-41 -- 
2 A = 0.12682E C3 B = -.35352E-CI C = 0.30278E-03 10 NUMBER = 42 

mixTuRr PROPERTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A - 0.51832E-01 8 - --.16224E 00-  C - 0•52082F-.01 AREA ABOVE THE X-AXIS IS 0.0090 
STANDARD DEVIATION = 0.18486E-01 AREA BELOW THE X-AXIS IS -0.0209 

--- -INFINITE- OILUTICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.36 • - --------- . 
GIINE = 1.0532 G2INF = 1.0601 NORMALIZED AREA DIFFERENCE IS -0.3996 
TI -1-4r = 131.78 T2INT = 125.66 UE-42--INGTON-j-FACTOR iS 7.30 

CONSISTENCY INDEX IS 37.66 • • 

 -SUMMARY -13F -WILSON PARAMETERS - • - • - - QUALITY OF FIT (MEAN ABSOLUTE DEVIATION/  
Mann. NO. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 1014-09-- -2-29.90-'----0.9095F-12  10.70 0.00327 --- 
2 -631.77 874.74 0.8473E-04 1.70 0.00624 

- 3 -6.38 38.28 0.4509F-02 - 7.23 - 0.00313 _ __. -_-_-__ • 
4 115.58 -63.47 0.4373E-02 6.98 0.0C298 

--5- 106.77 -80.67 0.5313F-03- -2.23 0.00422 - - 
6 569.50 -330.69 0.1089F-03 8.88 0.00207 
7 302.70 215-4-42 0.-577-21 03   2.54 -0.0c390  • 8 15.98 -15,41 0.1044F-03 2.02 0.00468 

• - - -- -9 15.93 - -15.55 0.1037F-03 -- - 2.03 0.00469 - ___ ....._ 
10 528.56 -321.91 0.1243E 01 6.16 0.00223 



• 
1 PECPANOL(1) ETHYL ACETATF4-2-) S-YSTEA-1-1-1-k- 

SUMMARY VLE CATA AND CALCULATED PROPERTIES 

NO. P T XI YI FICL F2CL PHI1 PPI2 GI G2 LNIG1/021 811 822 812 

1 185.00 40.0 0.0857 0.0477 50.58 186.02 0.9839 C.6E17 2.0017 1.0160 0.6782 -1699.87 -1927.30 *1813.65 
178.00 40.0-0.1476 0.0825 - 50.58 186.02 0.9845 0.9824 1.9354 1.0109 0.6494 -1699.87 -1927.30 -1813.65 -- 

3 176.50 4C.0 C.1799 0.ICCC 5C.58 186.C2 0.9846 0.9826 1.9088 1.0222 0.6245 -1699.87 -1927.30 -1813.65 
--- 4---171.00-- 40.0 -0.2550 0.1300 -50.58- 186.02 0.9851 0.9831 1.6969 1.0544 0.4758 -1699.87 -1927.30 -1813.65 -- 
5 170.00 40.0 0.2777 0.1416 50.58 186.02 0.9852 0.9832 1.6875 1.0669 0.4585 -1699.87 -1927.30 -1813.65 
6 165.-00 40.0 0.9-51-9----0-4-1-695 50.58 -4-86402 0w9456 0-.9844---1.-5474- -1.1172 0.3261-1669•87-1927.30-1813.45-- 
7 161.50 4C.0 C.3851 0.1802 50.58 186.02 0.9859 0.9E41 1.4723 1.1381 0.2575 -1669.87 -1927.30 -1813.65 
i 154.00 40.0 0.4874 0.2295 5C.5E- 186.02 0.9866 0.9848 - 1.4075 1.2261 0.1380 -1699.87 -1927.30 -1813.65 - 
9 127.50 40.0 0.6913 0.3344 50.58 186.02 0.9889 C.9874 1.2C53 1.4583 -0.1905 -1699.87 -1927.30 -1813.65 

-11---109.00-400--0.7648-0.4130---- 50.5-8-18602 0.9905-0.-9892-1.1033-- 1.6902 -*0.4266 -1699.87 -1627.30 -1813.65 - 
11 95.00 40.0 0.85)0 0.4869 50.58 186.02 0.9917 0•9906 1.0667 1.7297 -0.4834 -1699.87 -1927.30 --1813.65 
12 84.00 10.0 0.89940-0-.-5-715-----5-0,-5-E-486,43-2- 4.49-27 Cv6-917 1.0478----1-.4991---4.5944---1699.87-1927.30---4813.65-- 

PURE CONPCNENT PRCPERTIES 
-CRITICAL-PROPERTIES 

1 1 = 540.70 P = 51.00 V = 220.0C OMEGA ='0.612 OMEGAH = 0.201 DIPOLE = 1.68 ETA = 0.57 
2 T = 523.30 P = 37.80 V = 286.00 OMFCA = 0.373 GMECAH-= 0.278- DIPOLE =--4-.48 -ETA = 0.50--- 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT NBP 
A = 0.79973E-01 8-=-0.15697E 04- -e-=-0.10950E 05 P = 757.4 AT T-= 97.2 ----- 

2 A = 0.7098IF CI 5 = 0.12387E C4 C = 0.21700F 03 P = 769.5 AT T = 77.1 
-MOLAA VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 

I A = 0.77979E 02 8 = -.9157CE-01 C = 0.27520E-03 ID NUMBER = 37 
2 A = 00-13612E C3 R = .3700IC 00 C = 0.00-74-5F 03 1B-NUMBER-=-12  

MIXTURE PROPERTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY -- - 

A = 0.81993F 00 0 = -.12331F 01 C = -.37382F 00 . AREA ABOVE THE X-AXIS IS 0.2440 
STANDARD  DE-V1ATICN = 0-.-24& -8-E-81  -AREA -8-ELOW-THE- X-A XIS IS --0.-1652.  

INFINITE DILUTION ACTIVITY COEFFICIENTS CRCSS-CVER POINT IS X = 0.57 
GIINF =- 2.2703 G2INF = 2.1967- NORMALIZED AREA DIFFERENCE IS -0.1925-- - 
TUNE = 40.0C T2INF = 40.00 CONSISTENCY INDEX IS 19.25 



SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE CEVIATIONI 
----- penFt. NC. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 470.51 83.3C 0.3365E-10 2.78 0.01229 
2 310c39 51+461  -E-.7823E-C-3- 3.62 0.02041 
3 484.39 127.40 0.1489E 00 1.32 0.01429 . 
4 444.3C 173.67 0.6289E-01 - - 1.51 0.01424 
5 533.17 72.05 0.8113F-02 1.29 0.01422 

 -6- 163.48 396.83 - 0.2610E-02- - 6.24 0.CC973 
7 46e.C1 103.62 C.5289E-02 2.23 0.01284 
8 585.34 44446 047749F-43--   0,96 ' -0.01532- 
9 585.41 49.52 0.7799E-03 0.96 0.01532 

 10 5?1.40-- •77.26 C. 3902F-Q1 1.43 0.01396 - -------- 
. 

_ _ 



I PROPAN01111 ETHYL ACETATE/2) SYSTEM 111B  

SUMNARY VLF CATA ANC CALCULATE"! PROPERTIES 

NO. P T X1 Y1 F101 F2CL PHIL PHI? GL C2 LNIGI/G21 Ell 822 812 

1 402.00 60.0 0.0843 0.0560 147.34 408.70 0.9736 0.9701 1.7615 Co9817 0.5849 -1365.57 -1546.48 -1455.52 
2 343.00 60.0 0.1860 0.1120 147.34 4C8.70 0.9742 0.9707 -1.5621 1.0163 0.4300 -1365.57 -1546.48 -1455.52 
3 379.00 60.0 0.2977 0.1660 147.34 4C8.7C C.9751 C.9718 1.3966 1.C682 0.2681 -1365.57 -1546.48 -1455.52 

-- 4-362.50 --60.0 -0.3738 0.2122 147.34 4C8.70 0.9762 0.9730 1.3615 . 1.0838 0.2281 -1365.57 -1546.48 -1455.52 
5 343.00 60.0 0.4716 0.2500 147.34 4C8.70 0•9775 C.9745 1.2047 1.1588 0.0388 -1365.57 -1546.48 -1455.52 
6 334.50 60.0 0.5042 G.3109 444.11r-- 
7 3)5.50 60.0 0.6375 0.3528 147.34 408.70 0.9799 0.9773 1.1231 1.3023 -0.1480 -1365.57 -1546.48 -1455.52 

- 8 --285.50---60.0-0.7230 0.4097 147.34- 4C8.7C C.9812 0o9787 - 1.0763 1.4550 -0.3015 -1365.57 -1546.48 -1455.52 - 
9 262.00 60.0 0.7811 0.4768 147.34 4C8.70 0.9828 0.9805 1.0657 1.5004 -0.3421 -1365.57 -1546.48 -1455.52 

-10-239.50 60.0 0.8404 0,5405 - 147.34 4C8.70 -C*9843- 0.982? 1.0280 1.6551 •••0.4762 -1365.57 -1546.48 -1455.52 -- 
11 222.00 60.0 0.8825 0.6235 147.34 4C8.70 C.9854 0.9835 1.0481 1.7099 -0.4894 -1365.57 -1546.48 -••1455.52 

205.-00 69.0 0.909-5-0.4904 147.34-408,70-0-.9865-0,9847-1.-0405-1.6902 
13 139.00 60A 0.9362 0.7575 147.34 403.70 0.9876 0.9859 1.0243 1.7314 -.-1365.57 -1546.48 -1455.52 

-179.00- 60.0- 0.9520 0.8050 147.34- -4C6.70- 0.9882 0.9867- -1.0145 1.7540 -0.5475 -1365.57 -1546.48 -1455.52 

PURE COMPONENT PROPERTIES 
CRITICAL PROPERTIES 

1 T = 540.70 P = 51.00 V = 220.00 OMEGA = 0.612 OMEGAN = 0.201 DIPOLE = 1.68 ETA = 0.57 
- - 2-- T = 523.30 - P = 37.80 V = 186.13C OMEGA = 0.373 OMEGAH = 0.278 DIPOLE a 1.78 ETA a -0.50 - 

VAPOR PRESSURE ECLATION CCEFFICIFNTS VAPOR PRESSURE AT NB? 
A =, 0.79973F Cl - 8 = 0.15697F 04 - C = 0.20950E 03 P = 757.4 AT T = 97.2 

2 A = 0.70981E 01 B = 0.12387F 04 C = 0.217COF 03 P = 769.5 AT T = 77.1 
MOLAR VOLUME F01A-T-Ia*-C-OFFEICLEATS COMPONENT-ID ECHO CHECK---------- 

A = 0.77979E 02 8 = -.91570E-01 C = 0.27520E-03 ID NUMBER = 37 
2- A = 0.13612F 03 8 :..--.-37001E 00 C =-0.80775F-03 ID NUMBER = 12 • 

MIXTURE PROPERTIES • 
ACTIVITY RATIO E0-UA-4-10N COEFF-ICIENTS 44-F&U1--TS-Of-414ERMODYNAMIC-CON&ISTENCY-TEST----- 

A = 0.71104E 00 B = -.14838F 01 C = 0.15729E 00 AREA ABOVE THE X-AXIS IS 0.1766 
STANDARD OEVIAT1ON = 0.26661E-01 AREA BELCh THE X-AXIS IS -0.1551 

INFINITE DILUTION ACTIVITY CCEFFICIENTS CROSS-OVER POINT IS X = C.51 
. GI NE a 2.0361 G2INF = 1.8505 NORMALIZED AREA DIFFERENCE IS 000650 

TIINE = 60.00 T2INP = 60.00 CONSISTENCY INDEX IS 6.50 



• 
SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 

MOIR_ NO. PARAMETER VALUES - OBJECTIVE FUNCTION - PRESSURE CCMPOSITION 
1 527.05. -42.93 0.0 4.94 0.00488 
2 143.-iTi1 452-vet -E:-96 04f. 03   -5405  -0.01715- 
3 485.03 4.68 0.2714F-01 4.05 0.00521  

• 4 - 466.25 22.79 -- 0.1528F-01 - 3.E5 0.00529 
5 424.55 77.50 0.4216F-02 2.88 0.00632 
6 428.21 32.24 - 0.9101E-03 • 5.37 0.00460 
7 419.22. 76.67 0.3702F-02 3.11 0.00594 
8 37-643-1  145426------04-1-57-9E 02--  2448  0.00861- -__ 

. 9 376.64 144.97 0.1379F-02 2.48 0.00861 
-10 458.52 25.51 0.1438E-01 3.81 0.00528 



1 PRCPAN0111) ETHYL ACCTATC(2) SYSTEM 111C  

SUMMARY VLF CATA AND CALCULATED PROPERTIES 

NO. P T XI Y1 FICL F2CL PHII PFI2 GI G2 LNIG1/G2) 811 822 812 

1 750.00 78.0 0.0926 0.0699 338.17 752.79 C.96C7 C.9553 1.6253 C.4850 0.5008 -1134.36 -1286.52 -1209.55 
---2- 760.00 78.5 0.1667- 0.1209 345.52- -764.78- 0.9609 0.9556 1.5287 0.9982 0.4263 -1128.70 -1280.20 -1203.55-- 

3 760.00 79.5 0.2680 0.1764 360.63 789.21 0.9614 C.9562 1.3299 1.0322 0.2534 -1117.50 -1267.68 -1191.67 
----4--- 764.00 84.4-0.3623 -0.2381 374.37 811.18 -0.9618 0.9567 1.2747 1.0669 0.1818 -1107.76 -1256.81 -1181.35 - 

5 760.00 82.8 0.5316 0.3373 414.41 874.02 0.9630 0.9580 1.1175 1.1742 -0.0495 -1081.56 -1227.59 -1153.6C 
6 740.00 81.1 0.6178 0.4140 446.24 S1-0-,64 0.9836- --C-s9587 --1.-1-14-1--1•224-3 -0.0944- -1067 .31- -121-1-440.---- -4138.50- 
7 750.00 85.5 0.6779 0.4566 462.62 947.56 0.9642 0.9593 1.0640 1.2934 -0.1952 -1053.61 -1196.45 -1124.01 
-8-  760.00-87.5- C.7560-0.5352- 502.27- LCC6.51 -0.9651 0.9603 1.0387 1.3645 -0.2728 -1033.00 -1173.53 -1102.21 ' 
9 760.00 39.2 C.8198 0.6116 537.57 1057.95 C.9658 0.9612 1.0159 1.4828 -0.3782 -1016.16 -1154.82 -1C84.41 - A0- 160.00- 91.4 -1.8864- 0.7269 598.96----1145.29 0.9670 C.9625---1.0035 - 1.5285 -0.4207 -989.70 -1125.45 -1056.45 , 
11 760.00 93.3 C.9062 0.7678 629.91 1188.40 0.9675 0.9630 0.9863 1.5191 -0.4319 -577.51 -1111.95 -1043.59 -42 74-0.00---94-49--0-• 9577 0:41-869 874.44---12-4-4.-82 0,9-68-1-0-.9838- -4.0003- -1 .4921--------0.3999 - -.962 .34 ---1095.14- -1027.58 -- 
13 750.00 96.0 C.9762 0.9237 699.66 1283.52 0.9685 0.9641 0.9928 1.8238 -0.6081 -952.41 -1C84.15 -1017.10 

- -------PURE-COMPCMENT PRCPERTIFS __ 
CRITICAL PROPERTIES 

1 I r 51-0-.44 P - 51--.00 -V---=--220.00----PME04-= 0.612- -OMEGAH = 0.201 DIPOLE -= 1•68-- ETA-=--0.57---- 
2 T = 523.30 P = 37.80 V = 286.00 OMEGA = 0.373 OMFGAH = 0.278 DIPOLE = 1.78 ETA = 0.50 

--------- ----VAPOR PRESSURE EDLATION CCEFFICIENTS VAPOR PRESSURE AT NBP -  
1 A = 0.79973F 01 B = 0.15647E C4 C = 0.20950F 03 P = 757.4 AT T = 97.2 
2 A-= 0.70981F 01 8 = 0.12387E C4 C = 0.2.1700E 03 P = 769.5 AT T = 77.1 

MOLAR VOLUME ECUATION COEFFICIENTS COMPONENT ID ECHO CHECK 
I A = 0.7747-9-F 02 8 - .91-5-70E 01 C = 0-.27-5-20E-03   ID NUMRFR =--37- 
2 A = 0.13612F C3 8 = -.3700IE CC C = 0.80775E-03 IC - NUMBER = 12 

MIXTURE PROPERTIES- 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.6-1421E-40 B--=--.-[2466E-01-C =-0.86354F-01 -AREA ABOVE THE X-AXIS IS 0.1544- 
STANDARC DEVIATICN = 0.44365E-01 AREA BELOW THE X-AXIS IS -C.1357 

-14F-INITF DILUTION ACTIVITY COEFFICIENTS - ---- - -- ' - - CRCSS-CVER POINT IS X = 0.51 - ______ ____ 
GIINF = 1.8463 WINE = 1.7281 NORMALIZED AREA DIFFERENCE IS 0.0645 
TUNE =- 76.72 T2INF = S7..29 HERINGTON J-FACTOR IS 7.69 - -- -- 

CONSISTENCY INDEX IS -1.24 



SUMMARY OF 11i1LSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
MOIFL - NO. PARAMETER VALUES OBJECTIVE-FUNCTION --- -- PRESSURE- - - COMPOSITICN - - ---- 

1 477.79 -33.98 0.0 7.52 0.00450 
2 3C5.67 119.12 0.1031E 02 . G..-&7 0.00472  
3 447.21 -13.77 0.4960E-01 6.68 0.00427 
A 460.29 -30.22 0.2041E-01 • 6.56 0.00415 • 
5 401.36 16.81 0.21C1F-02 6.25 0.00416 

-6 404.12 20.73 0.6894E-03 6.25 0.00413 
7 365.88 57.53 0.1665F-02 6.23 0.00430 
8 404496  1-0-446---- 00139-2F-02  6s-30 -0.00418 .  
9 405.05 10.96 0.13921-02 6.30 0.00417 

 -A4)- -460.19 -22.92 0.2719E-01 6.90 0.00435 

----**01-AGNOST IC** 
1 DATA PCINTS FROM ORIGINAL REFERENCE CELFTED PRIOR TO CALCULATION 

SEE INTRonocTION rop OCTAILS ceNGF-14-4iNG nATA-BAs+-0-P-0-A4F  



• 

1 PEOPANDLIII HFPTANC(2) SYSTEM 112A 

SUMPAPY VLE CATA me CALCULATED PROPERTIES  
---  - 

NO. P 7 XI Y1 8101 F201_ PHI1 P1-12 Cl 02 LN(Cl/G2) 811 822 812 

1 63.49 30.0 0.0050 0.0790 27.67 57.86 0.9963 0.9910 36.1126 1.0059 3.5807 -1906.89 -2700.54 -1826.42 
2---`66.59 -30.-0- 0* 0100 0.1250 27.67 5'7.86 -0.9959-- 0.9905 - 29.9511 1.0070 - 3.3926 - -1906.89 -2700.54--- -1826.42 -- 
3 69.56 30.0 0.0200 0.1660 27.67 57.86 0.9954 C.9902 20.7653 1.0124 3.0210 -1906.89 -2700.54 ....1626.42 
4- 72.02 19.0 0.0400 0.1990 27.67 57.86 0.9951- 0.9899 42.8821 -1.0274 - 2.5288-1906.89 -2700.54 -1826.42-- 
5 74.63 30.0 0.1000 0.2380 27.67 57.86 0.9947 0.9896 6.3833 1.0799 1.7768 -1906.89 -2700.54 -1626.42 
6 76.04 30.0 0.2000 06-2-7-00 240-67 57.86 0.9444-{3 :98-94 ---3-46-8-8+ 1* 1857 101, 1-348 1906* 84-----2700.54 48264042-- 
7 76.13 30.0 0.3000 0.2810 77.67 57.86 C.9943 0.989 4 2.5618 1.3363 0.6508 -1906.89 -2700.54 -1826.42 
s 75.81 30.0 0.4000 0.2960 27.67 57.86 0.9943 0.9895 2.0153 1.5202 0.7819 -1906.89 -2700.54 -1826.42-- 
9 75.15 30.0 C.5000 0.3080 27.67 57.06 0.9942 0.9896 1.6.629 1.7777 -0.0667 -1906.89 -270C.54 -1826.42 

-A0- -73.96 30.0- 0.6000 -0.3220 27.47- 57.86- 0.9943 -0.9898 - 1.4259- 2.1432 -0.4075 - -1906.89 -2700.54 -•4826.42--- 
11 71.61 30.0 0.7000 0.3430 27.67 57.86 0.9943 C.9502 1.2641 2.6895 -0.7550 -1906.89 -2700.54 -1826.42 
12 67.10 30.0 C.9048-4*---3420 27 • -6-7--- 5708-86-0-.9-945 -0 .-9909---1 .1-543 3.548-7-...-1-• 1757- --. 1906 r 139- - -* 2700.54--....4 826. 42-- 
13 62.83 30.0 0.85J0 0.4190 27.67 ' 57.86 C.9947 C.9916 1.1132 4.1682 -1.3203 -1906.89 -2700.54 -1826.42 

--14- 56.34-- 30.0 --C.9000 0.4820 27.67-- - 57.86 0.9951 0.9926 1.0049 - -5.0040 -1.5288 -1906.89 -270C.54 -1826.42 -- 
15 52.76 30.0 0.9200 0.5220 27.67 57.86 0.9953 C.9932 1.0766 5.4085 -1.6142 -1906.89 -2700.54 -1826.42 
16 48.44-- 30,0 -0.9400 0.5770--- 27.67 - 57.86 - 0.9956-0.9939- -1.0696 5.8635 -1.7014 -1906.89 -2700.54 -1826.42 
17 43.27 30.0 0.9610 0.6570 27.67 57.86 C.9959 C.9948 ' 1.0657 6.3764 -1.7890 -1906.89 -2700.54 -1826.42 
14 37.03 10.0 C.-9800 0:77-410 27:47 570-46 0.-9964 004959 4.0625---6.9762-1.8819--1906.64-2700.54-...4826.42--- 
19 33.42 30.0 C.9900 0.8730 27.67 57.86 0.9967 0.9965 1.0614 7.3074 -1.9293 -1906.89 -2700.54 -1826.42 

 p14F-00MP0NENT PROPERTIES --- --- -- _ ,___. 
CRITICAL PRO,PERTIES 

I T-=--540w-70 P =---y1.00 V = 220•00 CMFGA--.-8.--612---OMEGAH---..- 0.-201- 04PGLE = 4-668---ETA-=-0.57----- . 
2 T = 540.20 P = 27.00 V = 431.90 OMFCA . 0.049 °MEGAN = 0.0 DIPOLE = 0.0 ETA = 0.0 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT NBP • 
1 A = 0.79973F 01 13 = 0.15697E 04 C = 0.20950F 03 P = 757.4 AT T = 97.2 

-2- A =-0.69024F 01- B . 0.12681F 04-- C-. 0.21690F 03 - - -- P = 759.4 AT T = 98.4 - 
MOLAR VOLUME EQUATION CCEFFICIENTS COMPONENT In ECHO CHECK 

1 A =-0-:7--7979-C2 B -a----w--94-5-7-0-E-04----0-= 0627520E-03 -- IC NUMBER = 37. 
2 A = 0.12880E 03 8 = -.60277E-01 . C = 0.41160E-03 ID NLMBER = 16 

. ... ,_ 

--- --- - ---MIX-TURE PROPERTIES . 
ACTIVITY RATIO EQUATION COFFEICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST 

4-0=-0.30968E 01 B = --.82923F 0-1- --C- -= 0.34427E 01 AREA ABOVE THE X-AXIS IS 0.6589- -- - 
STANDARD DEVIATION = 0.28606E 00 AREA BELOW THE X-AXIS IS -0.5607 

.. INFINITE riLuTION ACTIVITY COEFFICIENTS CRCSS-OVER PCINT IS X = 0.46 _. 
UTNE = 22.1261 G2INF = 5.7713 NORMALIZED AREA DIFFERENCE IS 0.0805 
TIINF = 30.00 T2INF = 30.00 : - • CONSISTENCY INDEX IS -8.05  



summAPY OF wftsam PAPAmFTERs CUALITY OF FIT (MFAN ABSOLUTE DEVIATION) 
MODEL MO. - PARAMETER VALUES - OBJECTIVE FUNCTION - PRESSURE COMPOSITION 

1 1932.01 94.63 0.4599F-08 4.22 0.02584 
2 1659.51 6S4.01 C.1011r 0/ -3-7.-6-0 0404985- 
3 2301.09 204.01 0,4949F 01 1.22 0,01029 
4------2249.35---245438 - 0.7476E-01 0.88 0.01346 
5 2169.22 276.1'6 0.16496-01 0.69 0.01528 
6 2186.64 202.96 0.5526F-02 1.49 0.00969 - -- 
7 2115.08 257.77 0.1411E-01 0.98 0.01363 
8 2140.28 320.21 0.15011 02 0.64-- 0.41871  
9 2139.92 320.31 0.3501E-02 C.64 0.01871 

1-0- 22 E2.20 241.05-  - 0.22331-02----- ' 0.92 - 0.01341 



1 PEOPANOLIii HCPTANE(21 SYSTEM 1120 
• 

SUMPARY VLF CATA ANC CALCULATEC PROPERTIES 
- • 

NO. P T X1 Y1 F1OL F2CL PHI1 PHI2 GI 02 LN(01/021 811 822 812 
•  

1 123.08 45.0 0.0050 0.0670 67.15 113.27 0.9942 0.9855 24.4054 1.0032 3.1916 -1607.19 -2333.07 -1591.23 
--129.- 10 45.-0 0.0100 0.1140 '67.15 113.27- 0.9934 0.9849- 21.7622 -1.0036-- 3.0766 -1607.19 -2333.07 -1591.23-- 

3 137.20 45.0 0.0200 0.171C 67.15 113.27 0.9925 0.9840 17.3289 1.0072 2.8452 -1607.19 -2333.07 -1591.23 
-4-143.96-45.0 -0.0400 0.2160 - 67.15-- 1/1.27 0.9917 0.9833 11.4746r-. 1.0195-- 2.4208 -1607.19 -2333.07 -1591.23-- 

5 151.38 45.0 0.1000 0.2660 67.15 113.27 0.9909 0.9826 5.9383 1.0697 1.7140 -1607.19 -2333.07 -1591.23 
6 155.57---44-1.0---0-0-20)0 0.3050 6-74-1-.5 11-31-21 C 5-9-C3 C • 5823 1706 11.0943----•••4601.19-----'••2333.437 -•••4591.23 
7 156.26 45.0 0.3000 0.3210 6/.15 113.27 0.9901 0.9822 2.4561 1.3147 0.6250 -1607.19 -2333.07 -1591.23 
8-- 156.02-- 45.0 0.4010- 0.3380 67.15 113.27-0.9900 0.9823 -1.9425 1.4911 -- 0.2644 -1607.19 -2333.07 -1551.23-- 
9 154.c)2 45.0 0.5010 0.3530 67.15 113.27 0.9859 C.9825 1.6114 1.7368 -0.0749 -1607.19 -2333.07 -1591.23 
10- 1;2-.73-45.0 -0.6000 - 67.15-413.27-C.99C0 0.9828 - 1.3876 -- 2.0848 -0.4070 -1607.19 -2333.07 -•4591.21-- 
11 1-r8.70 45.0 0.7000 0.3930 67.15 113.27 0.9901 0.9834 1.2302 2.6091 -0.7519 -16C7.19 -2333.07 -1591.23 
12 1 0.8090 0.4360 67.15 't 6 4-.4 235-3.4243-------.4 1- I 45- -----...-1607.19--...23-31.0-1-1591•2-3- 
13 131.89 45.0 0.8500 0.4750 67.15 113.27 C.99C7 C.9856 1.C868 4.0121 -1.3062 -1607.19 -2333.07 -1591.23 
14- 119.78----4540--C.°010 0.5400- -- 67.15- 113.27 e 0.9913 0.9873 - 1.0604 4.7979 -1.5095 -1607.19 -2333.07 -1591.23 
15 113.14 45.0 0.9200 0.5800 67.15 113.27 0.9916 C.9882 1.0528 5.1772 -1.5928 -1607.19 -2333.07 -1591.23 
16 115.11- 45.0 40.9400 0.6330 64.15 141.27 C.9920 4.9892-1.0454 - 5.6114 -1.6804 -1607.19 -2333.07 -1591.23 - 
17 95.55 45.0 0.9600 0.7030 67.15 113.2/ 0.9926 0.9906 1.0412 6.C955 -1.7672 -1607.19 -2333.07 -1591.23 
18 14.03 45.0 0.9800 0.4190 67.15 113.27 0.--9433 0.-9923 1.0384 6.6575 4-.8-5190--4601-.19----..2333.01----..•4594.23 
19 77.38 45.0 0.9900 0.8970 67.15 113.27 0.9938 0.9933 1.0373 6.9848 -1.9072 -.1607•19 -2333.07 -1591.23 

 PURE COMPCNENT PROPERTIES 
CRITICAL PROPERTIES 

1 T = 5444-40 P - 51.00 V = 220.00 OMEGA - 0.612 OMEGAH--=-9T201 -0-/POL-E- - 4-.68 ETA -• 0.57  
2 T = 540.20 P = 27.00 V = 431.90 OMEGA = 0.349 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

-VAPOR -PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT N8P- 
1 A = 0.79973E 01 R = 0.15697F 04 C = 0.20950F 03 P = 757.4 AT T = 97•2 
2- A . 0.69024E 01 R = 0.12681F 04 C = 0.21690F 03 • P = 759.4 AT T = 96.4 

MOLAR vaumF EQUATION COEFFICIENTS CCMPCNENT 10 ECHO Ch.ECK 
1 A 0.7-7974E-02- B =---.91-540E. 01 C O7-:24E20E-03  t11-Kums;44-= 37 

• ' 2 A = 0.12880F 03 8 = -.60277E-01 C = 0.41160E-03 ID NUMBER = 16 

PROPERTIES 
ACTIVITY PATIO EGUATICN CCEFFICIENTS RESULTS OF THERMODYNAMIC CCKSISTENCY TEST 

A----,=-0.2.8610E-01 8 .---.752411E-01 0.24095F-0-1 AREA/kW-WE-THE X-AXIS IS 0.-6150  
STANCARC 0EVTATION = 0.23075E 00 AREA RELCW THE X-AXIS IS -0.5460 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.46 
GITNF = 17.5146 G2INF = 5.7849 NORMALIZED AREA DIFFERENCE IS 0.0594 
TlINF = 45.00 T2INF = 45.00 - - CONSISTFNCY INDEX IS 5.94 - 



.. . „ 
SUMMARY OF WILSON pApAmFTFRs DUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 

------ -MOOR, NC. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITICA 
1 1875.70. 112.23 0.4957F-09 6.55 0.02079  
2 17-95445 419.18 f-4-4343F 02 ---3.93 0.02970 
3 2124.17 223.47 0.1283F 01 1.E.5 0.00850  __ -4 2101.37 - 235.10- 0.3715E-01 1.55 0.00915 __ _ 
5 202E1.38 261.11 0.8769F-02 1.31 0.01082 -- 6 2046.94 210.68 0.3436E-02 1.96 - 0.00756 _ 
7 1990.08- 249.71 0.7401F-02 1.47 0.00955 
8 19454471-- --244:44 -04-2446E-4a 1.19 .0.01355 
9 1995.61 296.41 0.2446F-02 1.19 0.01355 ___ Pi 2118.21- 235.74 0.1121F-02 1.56 0.00941 --- --- --- - 



1 PPOPANOL41I HEPTAN0(2) SYSTE1-1 

SUNFARY VIE DATA AMC CALCULATEO PROPERTIES 

NO. P T XI Y1 F101 F2CL PHI1 PHI2 GI 02 LNIGI/G21 811 822 812 

147.34 205.57 
147.34 205.57 
147.34 205.57 
147.34 ---205.57 
147.34 205.57 

141.34 205.57 
147.34- 2C5.57 
147.34 205.57 
147.34 205.57 
147.34 205.57 
147.3-4- 205.57 
147.34 205.57 
147.34-.__..205.57 
147.34 205.57 
147.34----205.57 
147.34 205.57 
147.44---205.57 
147.34 205.57 

0.0560 
0.0990 
0.162C 
0.2260 
0.2890 
0.3370  
0.3570 
0.3790 
0.397C 
0.4170- 
0.4430 
0.4890 
0. 529C 
0.5940 
0.633C 
0.6840 
0.7530 
0.4510  
0.9170 

1 222.79 60.0 0.0050 
-23?.66 6149 -1.0110 

3 248.25 60.0 C.0200 
4--?66.04--- 6040- -0:0400 
5 284.32 60.0 0.1010 
6 295.79 60.0 C.2000  
7 298.30 60.0 0.1010 

 & 298.86 60.0 0.4000 
9 297.42 60.0 0.50)0 

 10-293.81- -60.0 --0.6000 
11 236. E6 60.0 0.7000 
12 2-14..i..1 -60.0 0.8000  
13 257.93 60.0 C.85/0 
14-247.14-60.0 -9.9000 
15 225.7? 60.0 0.9200 

--- 16- 212.04- 61.0 0.9400 
17 195.70 60.0 0.9600 
10 1.U.,.12 60.0 0.9310  
19 

0.9912 16.7716 
0.9902 15.4665 
C.9888 13.4817 
0.9872 10.0626 

0.9781 1.0040 2.8157 -1365.57 -2044.65 -1404.79 
0.9772 1.0048 2.7339 -1365.57 -2044.65 -1404.79 - 
0.9758 1.0058 2.5956 -1365.57 -2044.65 -1404.75 
0.9742 1.0147 2.2942 -1365.57 -2044.65 -1404.79 

1.0606 1.6441 -1365.57 -2.C44.65 -1404.79 
1.1564----- 1.0565- 4365.57 2C44.65- -1404.79 
1.2924 0.6055 -1365.57 -2044.65 -1404.79 
1.4591 0.2579 -1365.57 -2044.65 -1404.79 
1.6924 -0.0721 -1365.57 -2044.65 -1404.79 
2.0217 -0.1952 -1365.57 -2044.65 -1404.79 
2.5166 -0.7317 -1365.57 -2044.65 -1404.79 
3.2853----1.0870 -1365.57 -2044.65 --1404.79-
3.8407 -1.2764 -1365.57 -20.44.65 -1404.79 
4.5768 -1.4762 -1365.57 -2044.65 -1404.79-
4.9303 -1.5577 -1365.57 -2044.65 -1404.79 
5.3264 -1.6408 -1365.57 -2044.65 -1404.79 - 

-1.7261 -1365.57 -2044.65 -1404.79 
-1.8135 -1365.57- -2044.65 -4404.79- 
-1.8578 -1365.57 -2044.65 -1404.79 164.82 , 60.0 C.9900 

0.9855 0.9727 5.4901 
0.-4444---0.44714- 
C.9840 0.9717 2.3680 
C.9837--C.5118- 1.8884 
0.9836 0.9721 1.5747 
0.9836 0.9726 1.3617 
009817 0.9734 1.2108 

-0169-842 0-.9752 1.1075- 
0.9847 0.9767 1.0718 
0.9855 0.0791 - 1.0458 
0.9860 0.9804 1.0385 

-0.9867--0.9820 --1.0324-- 
0.9875 C.9840 1.0280 5.7759 

-41.-92-85-7-0,984.4----1.0254 -6.2875 
0.9892 0.9878 1.0243 6.5655 

PURE COPPONFNT FREPERTIFS -- - 
CRITICAL PROPERTIES 

T - 540.70 P - 5-1.CC V - 22-9-00  
2 T = 540.20 P = 27.00 V = 431.9C 

VAPOR PRESSUPE EOLATION CCEFFICIENTS 
.1 A = 0.79973E Cl B = C. 15697E 04 C = 0.20950F 03 
2 A -= 0.69024F Ct B = 0.12681E-04 = 0.21690F 03 

MOLAR VCLUMF FOUATICN COEFFICIENTS 
1 A = 04-77979F B =--w4157CF 01 4,-=--a.245-20E-03- 

• 
VAPOR PRESSURE AT N8P 

P = 757.4 AT T = 97.2 
P = 759.4 AT T-= 98.4 - 

COMPONENT ID ECHO CHECK 
ID NLMRFR =-37- 

Cg-E-GA - 0.6+2 OME-G44,-=--1241 DIPTItf - ETA - 4.-57  
OMEGA = 0.349 OMFGAH = 0.0 DIPOLE '= 0.0 ETA = 0.0 

2 A = 0.12880F C3 0 = -.60277E-01 C = 0.41160E-03 In NUMBER = 16 

-MIXTURE PROPERTIES 
ACTIVITY RATIO EQLATICN CCEFFICIEATS 

A--=--0*2-6047F--C1- a - -w-6654-4F 
STANDARO OFVIATICN = 0.177140 OC 

- INFINITE-DILUTION ACTIVITY COEFFICIENTS -- 

- 

CLINE = 13.5276 G2INF = 5.6991 
TlINE = 60.00 T2INF = 60.00 

RESULTS OF THERMODYNAMIC CONSISTENCY TEST 
- 9.2-3t24E AREA-ABOVE THE X-AXIS IS- 0.-5694  

AREA 8E1C16 THE X-AXIS IS -0.5221 
CROSS-OVER POINT IS X s  C.47 
NORMALIZED AREA DIFFERENCE IS 0.0429 
CCNSISTEKCY INDEX IS 4.29 



SUMMARY OF WILSON PARAMETERS OLAIITY CF FIT (MEAN ABSOLUTE DEVIATION) 
- -mnoFt NO. PARAMETER . VAIUFS OBJECTIVE FUNCTION-  ----- PRESSURE COMPOSITION 

I 1790.96 125./7 C.7276F-10 S.67 0.01587 
2 16-96-.14-----347-.-87  --04-2-171F-02 . 4.43 0.01861 
3 1951.90 224.59 0.3251F 00 2.45 0.00663 
4- 1943.59 226.16 0.1975E-01 : 2.40 0.00658 . .,.. 
5 1891.82 247.46 0.5151F-02 2.22 0.00786 
-6 1900.57 211.13 C.21E4E-02 2.86. 0.00573 
7 1863.53 240.83 0.4269E-02 2.38 0.00733 
e -1R69.85------275.63 
9 1869.87 275.65 0.1711E-02 2.09 0.00991 

' -- 10- -1951.90 228.11 0.5757E-03 2.41 0.00691 



• 
1 PFOP&NOL12) HEPTANC11) SYSTEM 11-20- 7 -7  

•SUMMARY VLF DATA AN0 CALCLLATEO PROPERTIES 

NO. P T X1 Y1 F1OL 8201 PHIL PHI2 :01 G2 IN(G1/02) 811 822 612 

1 338.90 75.0 0.0370 0.1450 349.62 296.71 0.9738 C.9792 4.2328 1.1379 1.3137 -1812.14 -1169.11 -1253.14 
-- 2 398.40- 75.0 _ -296.71 -0.9726-0.'9788-- 4.4204-- - 1.1269 -- 1.3668 -1812.14 • -1169.11 -4253.14 

3 424.40 75.0 C.0600 0.2180 349.62 296.71 0.9703 0.9776 4.2661 1.1615 1.3010 -1812.14 -1169.11 -1253.14 
4 -442.60- 75-.-0--r-0.0780---0.2750-349.62- 296.71 0.9682- 0.9769 -4.3072- 1.1440 - 1.3257 -1812.14 -1169.11 -1253.14 • 
5 457.90 75.0 0.0940 0.3050 349.62 296.71 0.9659 0.0758 4.1800 1.1784 1.2662 -1812.14 -1169.11 -1253.14 
6 4E6.50 75.0 C.1080 0.4-4-380 349-s',2 2061,41 0.9641 0:.475a -4.1816. 1-.1844 1.2620 -1812.14 -1169.11------1253.14-- 
7 512.40 75.0 0.138C 0.3700 349.62 296.71 0.9624 0.9745 3.6945 1.2037 1.1215 -1812.14 -1169.11 -1253.14 

------8--511.2a- -75.0- 0.1630- '0.4020- 349.62__----296.71 - 0.9609 0.9740 3.4925 1.2107 1.0594 -1812.14 -1169.11 -1253.14 • 
9 541.60 15.0 0.2070 C.4200 149.62 296.71 C.95E8 C.9729 3.0017 1.2964 0.8396 -1812.14 -1169.11 -1253.14 
10- -549.20- 75.-C G.2200-- 0.4700. --349.62--296.71 0.9575. 0.9731 2.2004 1.4010 C.4514 -1812.14 -1169.11 -1253.14- 
11 552.30 75.0 0.3560 0.4630 349.62 296.71 0.9574 0.9729 1.9591 1.5070 0.2624 -1812.14 -1169.11 -1253.14 
12 554-.--C,0 75-.0 0.4754 -0.4800- 349.62 296.71-0.9574-0.9732-1.920G --4.4579-'- 0.2483-1812.14 -1169.11 -1253.14 
13 548.80 75.0 0.5110 0.5400 349.62 296.71 0.9567 C.9740 1.5838 1.6878 -0.0636 -1812.14 -1169.11 -1253.14 
14----- 547.4c0---75.0- -0.5650- 0.5500 149.62- - 296.71.-0.9567- 0.9742 - 1.4524 1.8555- -0.2450 -1812.14 -1169.11 -1253.14 
15 538.90 75.0 0..6610 C.57CC 349.62 296.71 C.9572 C.9749 1.2692 2.2349 -0.5658 -1812.14 -1169.11 -1253.14 

- 16 516.60 75s0 0.8200 0.6400 349.62-- 296.71-- 0.9581-C.9769. 1.1011 3.3953 -1.1261 -1812.14 -1169.11 -1253.14 - 
17 5)6.60 75.0 0.36)0 0.6550 349.62 296.71 0.9590 0.9776 ' 1.0545 4.1054 -1.3593 -1812.14 -1169.11 -1253.14 
18 497.40 75.0 0.8800 016850 -444.-62 296.71 C.-4596 C.5784----1.0588---4.2977 -1.4004 -1812.14 - -1169.11 ---1253.14-- 
19 433.10 75.0 0.9050 0.7100 349.62 256.71 C.96C6 C.9794 1.0376 4.8593 -1.5440 -1812.14 -1169.11 -1253.14 
20 446.1-0- 75.4 0.9700- '0.7850 349.62 296.71-0.9632' - 0.9821 0.9914-10.5650 -2.3662 -1812.14 -1169.11 -.4253.14. 

PURE COMPENENT PROPERTIES 
.CRITICAL PROPERTIES  

1 T = 540.20 P = 27.00 V = 431.90 OMEGA = 0.349 ONEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
2- I = 540.70 P = 51.00 V = 220.00 EMFCA = 0.612 OMECAH = 0.201 DIPOLE = 1.68 ETA * 0.57' 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPCR PRESSURE AT N8P 
A =- 0.69024F-01 - P, = 0.12681E 04- - C =•0.21690F 03--- • - P = 759.4 AT T.* -98.4 -- 

2 A = 0.79973F CI B = 0.156978 04 C = 0.209508 03 P = 757.4 AT T = 97.2 
MCL A R VCLUME CA-ENT-5 • COMPONENT ID- ECHO 

• 1 A = 0.128608 Cl B = -.60277F-01 . C = 0.41160E-03 In NUMBER = 16 
2 A = 0.77979E C2 8 = -.915708-01 C =- 0.275208-03 IC NUM8FR = 37 •' 

. „ 
MIXTURE PROPERTIES 

ACTIVITY RAT4-0- -1-DUAT-141N- • 
-RES-ULTS-CF-THERMODYAAMIC CONSISTENC4--TEST  

A = 0.14568E 01 B = -.246978 01 C = -.10742F 01 AREA ABOVE THE X-AXIS IS 0.3752 - 
- STANDARD DEVIATION = C.140698 00- AREA BELOW THE X-AXIS IS .-C.5114 

INFINITE DILUTION ACTIVITY COEFFICIENTS CRCSS-CVFR POINT IS X = 0.49 
GIINF =- 4.2921 G2INE-*-- 8.0617- NORMALIZED AREA DIFFERENCE IS 
TUNE = 75.00 T2INE =. 75.00 CONSISTENCY INDEX IS 15.36 



SUMMARY OF t• Ti. girl PARAMFTERS OtiAl. TTY OF FIT (MEAN ABSOLUTE DEVIATION) 
- - M110E-L- NO. PARAMETER VALUES - OBJECTIVE FUNCTION PPFSSURE COMPOS IT ION 

1 -19.31 1584.82 0.3729F-10 54.94 , 0.C2850 
2 816C.98 1055.48 0.6604F 02-  45.09-  -0.08199- 
3 8939.41 273.11 0.12COE 03 84.79 0.08489 ---------------4 -------. - 8939.85 - 273.71 • --- - 0.3947E 01 . ' • e4.7C 0.C8489 
5 8943.53 614.4C 0.5948F 00 52.23 0.07327 

-6 106.22 1521.17 -- - 0.3963F-01 - - ' 44.90 , 0.02539 
7 343.95 1469.52 0.1135F 00 23.81 0.03564 
8 560.48 -1-5C2.21 C. 8241F-02------------------- -8.41 ,------------ 0.05250 -- ---------- 
9 560.63 1502.22 0./1243F-02 8.41 0.C5252 

10 44.57 2041.91- 0.1705F-01- - 32.66 0.03164 

-44-01-AGNOST 104* 
1 DATA PCINTS FROM CRIGINAL REFFRENCE rELFTFC PR TOR TO CALCULATION 

SF E .1t171100UCT ION EO'-RET-A-IL S CO-N-C.Ffk4-1-IsC 11A-TA-43A5-F-UPF-Al F  



1 Pf0PAN01111 HEPTANCI21 SYSTEM 1.12E  

SUMMARY VIE CATA AND CALCULATED PROPERTIES 

NO. P T X1 Y1 FIOL F2CL PHI{ PHI2 GI G2 LNIG1/02/ 811 822 812 

1 760.00 88.8 0.1000 0.3150 529.09 542.2C 0.9719 0.9462 4.3855 1.0040 1.4743 -1020.09 -1634.56 -1136.43 
-----2-----760.00 -86.-1 -0.2000 0.4000 474.63 499.32 0.9695 0.9456 3.0962 -1.0736- 1.0591 -1047.16 -1667.00 -1157.82- 

3 760.00 85.2 C.3010 C.4250 457.54 485.62 0.9687 C.9454 2.2733 1.2088 0.6316 -1056.39 -1678.C5 -1165.0S 
----4.---760.00 A4.7----0.4000 0.4500- 448.26 478.14 0.9681 C.9455 1.8415 1.3701r 0.2957 -1061.57-1684.24 -1169.16- 

5 760.00 84.6 C.5000 0.4750 446.43 476.65 0.9677 0.9457 1.5608 1.5747 -0.0089 -1062.61 -1685.48 -1169.98 
6 , 0.5100 .1C 47-9,C3 C.46-73 0.946-3---1-r3844, 1.8269 04,2773---4060-1.54---1683.40--..4164.45- 
7 760.00 85.7 C.7000 0.5550 466.97 493.20 0.9670 0.9474 1.2444 2.1538 -0.5486 -1051.25 *1671.90 -1161.04 
-8 764.04- 87.1 0.6000- 0.61CC- 494.24 -514.89-0.9670 0.9490 -- 1.1307 - 2.7166 -0.8766 -1037.02 -1654.87 -1149.82- 
9 760.00 89.5 C.9000 0.7200 544.01 553.76 0.9669 0.9520 1.0777 3.6384 -1.2167 -1C13.23 -1626.31 -113C.99 

--- - 

PUFF CCPPENF-N4-WERf*TIES  --- 
CRITICAL PROPERTIES 

- 1 .7 = -540.70 - P = 51.00 - V = -220.00 OMFCA = 0.612 ()MEGAN = 0.201 DIPOLE = 1.68 ETA .g--0.57 -- 
2 T = 540.20 P = 27.00 V = 431.90 OMEGA = 0.349 OMECAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

-------------VAPORR-PRfSSURf FOLATION COEFFICIENTS VAPOR PRESSURE AT NBP - - - 
1 A = 0.79973F 01 8 = 0.15697E'04 C = 0.209501 03 P = 757.4 AT I = 97.2 
2 4.__.,.._4,4,4024E 01 H - 0.12681E 04 -C--=-4.24-640+-03  P =- 759-.4 AT---T--=- -46.4----- 

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 
1 A-= 0.77979F 02- 8 = -.91570E-01 C-= 0.27520E-03 -- - - In NUMBER = 37 - 
2 A = 0.12880E 03 H = -.60277E-01 C = 0.41160E-03 ID NUMBER = 16 

MIXTURE PROPERTIES  •  
ACTIVITY RATIO FOLATION CCEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST 

-.  . A.= 0.16371E 01 B = -.40831F 01 C = 0.83235F 00 AREA ABOVE THE X-AXIS IS 0.4429 
STANOAR0 DEVIATION = 0.50071E-01 AREA BELOW THE X-AXIS IS -C.3698 

------------INFINITE- DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.50 - 
CAINE = 6.2786 02INE = 4.1107 • • NORMALIZED AREA DIFFERENCE IS 0.0899 
TIINF- .----. 48.43 12INF-= 57.24 I4RINGTON J-FACTOR IS 5.8C - -- --------- 

• CONSISTENCY INCEX IS 3.19 

SUMMARY-OF-WILSON PARAMETERS :- QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) _  
MODEL NC. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION 

I 1-544.07-- -12.66----- 0.7276E-11 46.22 0.02275 --- -,,-- 
2 1260.62 585.42 0.5922F-03 10.68 0.02102 
3 1582.00- 129.8? 0.13C2F CO - - - 15.81 0.01944 _ _ _____ _- 
4 1459.46 222.33 0.3286F-01 12.73 0.01672 

------------------5---- 1414.97- 300.38- -- 0.8034E-02 - 7.66 0.01524 
6 1350.85 244.17 C.5318E-C2 22.79 0.01488 
7  1376.39 321.22 C. 7433r0?_ 8.94 0.01500 , 
8 1431.89 322.01 0.1840E-03 5.95 0.01581 
9 1431.57 322.18 0.7833E-03 - - 5.95 

10 1586.42 118.00 C.78471-02 17.17 0.01962 



• 
• 

'1 PEOPA401-411 4rTIYLCYCLONE*ANF1-24- SYS-1EM-413- --- 
..-:--, 

:--SUMMARY VLF DATA AND CALCULATED PRCPERITES  
- _ 

''..,:,Nn. P T X1 Y1 Ftnt. F201 PHI1 01112 GI G2 LN(G1/621 811 822 812 

' 1 760.00 93.0 0.0500 0.2420 623.86 580.2C C.9737 C.9548 5.7253 0.9933 1.7516 -979.84 -1375.91 -1016.74 
--2---760.00-- 88.9 0.1000 0.3250 -531.20- 514.82- 0.9711-0.9536 4.-5030 1.0509 1.4551 -1019.11 -1414.95 -1044.57 

3 750.00 89.1 C.2000 0.404C 514.5C 502.75 0.9696 0.9519 2.8852 1.0693 0.9926 -1027.02 -1422.79 -1050.15 
4 750.00- 8f.4 0.3000 0.4310 500.25 492.36 0.9650-0.9539 -- 2.1091 1.1913 0.5713 -1034.00 -1429.70-1055.08-- 
5 750.00 87.1 0.4000 0.4550 494.24 487.97 0.9685 0.9540 1.6855 1.3434 0.2292 -1037.C2 -1432.69 -1057.20 6 7%0.E0 87.0 0.5000--0,4-800 1r4-2,25 486.90 -4.9481 0.954-3 1.4340---4.54-31----0.0754----1C38,03---1431,6&---105-7.9t.-- 
7 760.00 87.2 0.6000 0.4920 456.24 489.43 C.9681 0.9545 1.2124 1.8735 -0.4352 -1036.01 -1431.69 -1056.49 
8 760.00- 97.7 0.7000__..0.5250 506.92_.___496.79---0.9679 -0.9551 1.0866 2.3026 -0.7510 -1031.00-1426.73 -1052.96 -- 
9 740.00 88.3 0.8010 0.5750 518.63 505.75 0.9676 0.9560 1.0163 3.0385 -1.0952 -1025.03 -142C.82 -1048.76 

--10---760.00 91.4- 0.9000 0.7290 586.25 553.98 0.9676 0.9592 1.0008- 3.6676 -4.2988 -994.92 -1390.92 -1027.45- 
11 70.00 93.7 0.9500 0.8320 640.92 591.96 0.9680 C.9618 1.0025 4.1299 -1.4158 -973.35 -1369.43 -1012.11 

PUFF- CEPRCNENT PRPPFPTIFS _ __, _._ _ ___.. 
CRITICAL PROPERTIES 

1 T = 540.70 P = 51.00 V = 220.00 OMEGA = 0.612 OMEGAH = 0.201 DIPOLE = 1.68 ETA = 0.57 
2 T = 572.30 P = 34.30 V = 372.40 OMEGA = 0.235 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 VAPOP PIF-9SURE-FOLIATIO-Ni-EO-EFUE-4+5    --VAPOR PR ES SUEE AT--N8P  
1 A = 0.79973F 01 B = 0.15697E 04 C = 0.20950F 03 P = 757.4 AT T = 97.2 
? A = 0.68269E 01 8 = 0.12729E 04- C.= 0.22163E 03 P = 759.3 AT T --= 10C.9 ----- 

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT TO ECHO CHECK 
1 A = 0.77979F 02 8 = -.91570E-01 C = 0.27520E-03 10 NUMBER = 37- 
2 A = 0.11310r C3 8 = -.3874CE-01 C = 0.30202E-03 IC NUMBER = 26 

'   - 

--- -MTX-TURE PROPFRTIFS . _ ____ 
ACTIVITY RATIO FOLATICN CCEFFICTENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.19377F 01 9-= -.47959F 01 C-= 0.13291F 01 AREA ABOVE THE X-AXIS TS 0.4271 -- - --- 
STANDARO CEVIATTCN = 0.39579E-01 AREA BELOM THE X-AXIS IS -0.4443 

INFINITE DILUTION AGT-EVITY COEFFICIENTS -CROSS-OVER POINT IS X = 0.46 
C1INE = 6.9430 G2INF = 4.6136 . NORMALIZED AREA CIFFERENCE IS -0.0197 •  
TUNE - 100.93 T2INF L 57.29 EERINGTON J-FACTOR IS 5.80 

CCNSISTENCY INDEX IS -3.83 
_ .. ..., .. 



--_ . 

SUMMARY OF WILSON PARAMFTEPS OUAIITY CF FIT 1NEAN ABSCLUTE DEVIATION) 
-MOOEt NO. -PARAMETER VALUES C8JFCTIVE FUNCT1CN PRESSURF COMPOSITION --  

1 1442.08 17C.E6 0.3638F-11 8.11 0.01442 
2 i504-044------ff-74--11 4-s-1-1-86F-G2  tts-51.   044167 
3 1527.25 200.16 0.8931T- 01 13.86 0.00778 - 4-  1533.43 192.07 0.1979F-01 13.37 0.00808 
5 1519.50 179.72 0.6714F-02 11.05 0.0C982 

-6 155.98 238.C2 C.217CF-C2 20.99- -- 0.00766 - 
7 1518.55 188.47 0.5456F-C2 12.09 0.00894 
8 1521c-2-0 1-42.52 0:2-2-2-5F 07? 96-14 4.01325- 
9 ' 1520.94 142.73 C.222CF-C2 9.11 0.01324 

tO  1528.68- 200.17 0.3319F-02 13.95 0.00772 ---------- 



... 

1 PEOPAN01111 WATER(?) SYSTEM-114A    - 

SUMMARY VLF DATA AND CALCULATED PROPERTIES 
.._.. _ _ . . 

NO. P T X1 Y1 FLOL F201.. PHI1 PHI2 01 02 LKIG1/021 811 822 812 

• 1 85.75 40.0 C.0805 0.141C 50.58 55.11 0.9934 C.9970 7.1324 1.1117 1.8587 -1699.87 -746.44 -S98.53 ----2--- 16.50 40.0- 0.1.295 0.3555 50.58 55.11 0.9933- 0.9969 4..6621 1.1585 1.3923 -1699.87 -746.44 . -998.53 -- 3  
36.50 4C.0 C.1525 0.3615 50.58 , 55.11 0.9933 0.9970 4.0257 1.1789 1.2281 -1659.87 -746.44 -998.53 

----4  36.50 -40.-0 1).3o5a U.3870 50.58 55:11 .0.9932 -0.9970 2.1547 .1.3802 0.4454 -1699.87 -746.44 -998.53-- 
5 36.75 40.0 0.3980 0.3995 50.58 55.11 0.9932 0.9970 1.7094 1.5655 0.0880 -1699.87 -746.44 -998.53 
6 06.50 40.0 0.4700 0.4425 5.0.5E -55.11 0.9931 0.997-1----1.521.4 1.7-452 0.1107----4694.417 -746.44 998.54-- 
7 36.00 40.0 0.5755 0.4540 5C.58 55.11 0.0931 0.9971 1.3318 2.0013 -0.4073 -1699.87 -746.44 -998.53 

 Pr 83.50 -40.-0 -0.6660--0.4995----- 50.59----55.11-0.9932-0.9973-- 1.2295-e 2.2643 -0.6107 -1699.87----746.44------998.53-- 
9 31.50 40.0 C.1385 0.5405 50.58 55.11 0.9933 0.9974 1.1711 2.5919 -0.7944 -1699.87 -746.44 -998.53 

--1-0- 72.50 40.a -0.9440 0.6625 50.5E 55.11 0.9939 0.9980 1.1180 2.8403 -0.9323 -1699.87 -746.44----998.53 
11 59.00 40.0 0.8975 0.7535 50.58 55.11 0.9941 0.9983 1.1383 3.0058 -0.9710 -1699.87 -746.44 -998.53 

• 
.  PUP* COMPONENT PROPERTIES - 

CRITICAL PROPERTIES 
1 -1.  = 540.70 P = 51.00 -V = -220.00 - OMEGA = 0.612 OMEGAH = 0.201 DIPOLE = 1.68 - ETA =--0.57---- 
2 T = 647.40 P = ***** V = 55.2C OMEGA = 0.344 OMEGAH = 0.010 DIPOLE = 1.85 ETA = 0.0 

VAPOP PRrSSUPF F.Ct&TION COEFFICIONTS   VkPOR-PRPSSORE-AT-N-BP  
1 A = 0.79973P 01 8 = 0.15657E C4 C = 0.209501 C3 P = 757.4 AT T = 97.2 
2 A - 0.79668F- 01-  B = -0.46682E -04 C-= 0.228008 03 P = 760.0 AT-T -=-100.0.- 

MOLAR VOLUME EQUATION COEFFICIENTS CCMPCNENT ID ECHO CHECK 
-1 A - -0.77979E 02 9 = -.91570E-01 C = 0.27520E-03 ID NUMBER = 37- -_--_-_-_...__. 
2 A = 0.228871 C2 9 = -.36416E-C1 C = 0.68556F-04 IC NUMBER = 34 

MIXTURE PROPERTIES-  . 

ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 
A = 0.22516P-01 - B-= -.63744E131 e =- 0.35840F 01 AREA ABOVE THE X-AXIS IS 0.4369 -------- 
STANCARC DEVIATION = 0.69841E-01 AREA BELOti THE X-AXIS IS -0.3778 • 

INEINIT! OTHOTT8N-AOTIVf*Y-E9*frIOIENTS  CROSS-OVER POINT IS X =-0.43 
CAINE = 9.5033 G2INF = 2.5567 NORMALIZED AREA DIFFERENCE IS 0.0726 • 
TINE - 40.00 T2INF =- - 40.00 CONSISTENCY INDEX IS 7.26 



---- - - - - 
Supw^nv OF wIiScw p^rurFTr»S 0uA/LTv oF FIT (wE^N ADSOLL-TE DEVIATION) 

-------- mnoFL NO.- p^p^*ETep v«/uFS - OBJECTIVE puwc,[cw ' poBSuaE COMPOSITION 
1 4 79 .7* ' 922"17 C"477g[-10 13°69 0^04326 

1091 
17+1.31 12c4.35 n.6493F no 2.33 0.02017 ---------'-----+---- 1*20.+1- 119o.77 o.*15naF-o~~ - '- - ».os' 0.01925 - 

u /955.78 1234.10 0.219n-01 1.38 0.02157 ---------- -6  - 8?1.1/ 1162.e8 0.75cop-ox 5.73 0.01537 
r 1629.1)1' 1216.21 o.zooCr-ol 2.15 o.n\poa 
o 7545423 1-2646*0 .penos-o3 0 ~sz----- -o.oa+69--------- 
n 7618.68 126x.52 0.61;9os-03 0.52 0.02+69 ------------14)----7723.Q+'- 1134.3* ----- 0.2+03p-01 --- -~~-- - ----o.+p  -- -' 0.02394  

i n^rx p[!xnS FpCm nnlGlwxL xpFenpNCE DELETED ppInp TO r«icuwrIoN 
SFF 



- . 

1 OFOPAN01-(11 WATFP(2) SYSTEW-1-144 - __ --- ----- --- _ - -- 

SUMMARY VLF DATA AND CALCLLATE0 PROPERTIES 

ND. P T XI Y1 F1OL F201 PH11 PH12 G1 G2 LN101/G21 811 822 812 

1 212.50 60.0 C.C190 0.2800 147.34 148.70 0.9886 C.9939 9.7471 1.0139 2.2632 -1365.57 -657.27' -825.09 2----- 223.00 60.0 0.0650 0.3575 147.34 - 148.70 0.9870 0.9935 8.2091-  1.0236 2.0819 -1365.57 -657.27 -825.09 -- 
3 228.50 60.0 0.1545 0.367C 147.34 148.70 0.9866 0.9933 3.6315 1,1426 1.1564 -1365.57 7657.27 7825.09 
4 230.50- 60.1- 0.1790 0.3735 147.34 148.70 0.9865 0.9913 - 3.2173 1.1747 1.0075 71365.57 7657.27 -825.09 
5 228.50 60.0 0.1960 0.3750 147.14 148.70 0.9866 0.9934 2.9248 1.1864 0.9023 71365.57 7657.27 -825.09 
6 220.00 60.0 0.2620 0.4420 1-44-434 --1-4-8-4-743---0-.9865-0-.9934----2-402920---1.2601- 0.5982--1365.57--- -657.24---825•09-- 
7 229.50 60.0 0.3010 0.3940 147.34 148.70 C.9864 0.9934 2.0162 1.3271 0.4182 -1365.57 -657.27 -825.09 
8  231.00 60.0 0.4090- 0.4120 147.34 148.70 0.9863 0.9934 1.5562 1.5351 - 0.0137 -1365.57 -657.27 -7825.09 -- 
9 231.00 60.0 0.4260 0.4175 147.34 148.70 0.9862 C.S934 1.514C 1.5658 -0.0336 -1365.57 -657.27 -825.09 

--14 230.00 60.0 0.4895 0.4455 147.34 148.10 0.9862- 0.9935- 1.3998 1.6689 -0.1758 -1365.57 -657.27 -825.09 -- 
11 229.00 60.1 0.5660 0.5030 147.34 148.70 C.5860 0.9918 1.3607 1.7523 -0.2530 -1365.57 -657.27 -825.09 
12 216.00 644-8- 0.44543-0.05530 144-.44-444.40 0.-9-866---1.9944- 1 . 1336-----2. 1883 --0.6578 -1365.57 -----657.27----825.09--- 
13 215.00 60.0 0.7350 0.5515 147.34 148.70 0.9866 0.9944 1.0911 2.4004 -0.7884 -1365.57 -657.27 -825.09 

-14-204.50 60.0 0.7960 0.6210- 147.34 148.70 0.0871 C.9950 1.0680 2.5417 -0.8671 -1365.57 -657.27 '7825.09 
15 184.50 60.0 0.8800 0.7460 147./4 148.70 0.9811 0.99(:0 1.0481 2.6155 -0.9144 -1365.57 -657.27 -825.09 

-16 144.51-- 606-0 0.8940 0.7600 147.34-- 148.70 0.9885- 0.9962 - 1.0173 2.7073 -0.5788 -1365.57 -657.27 -825.09 - 
17 182.50 60.0 0.9250 0.7850 147.34 148.70 0.9882 C.9963 1.0380 3.5047 -1.2168 -1365.57 -657.27 -825.05 

.34 148.70 0.9889 0.9964-14-04-42 3,40-E5 1-.2092 1365457 657.24------825.119--- 

. 
PURE COMPONENT PROPERTIES 

CRITICAL-RROPFRTIFS 
1 T = 540.70 P = 51.00 V = 220.0C OMEGA = 0.612 OMEGAH = 0.201 DIPOLE = 1.68 ETA a 0.57 

. *1'4* V• 55.20 00101--a 0.344 OMFGAH-w-0.-040 01-11GLE a-:- +-4-8-5 fTA • 0.0 
VAPOR PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT N8P 

t A - 0.79973E-01-- 1 = 0.15697E-04 C--- 0020950E 03 P = 757.4 AT T-a 97.2 
2 A = 0.70668F Cl 0 = 0.16682E 04 C = 0.22800F 03 P = 760.0 AT 1.  = 100.0 

40LARVOLUMF EQUATION-00EFFICIENTS- CCMPONENT ID ECHO- CHECK-- -- ------- 
1 A = 0.77979F 02 8 = -.91570E-01 C = 0.275200-01 10 NLMBER = 37 
2 A - O.2-?8870  02 8 a •264161 01 C a 0.61-5-560 04 -1E--INU-M8fR a 34  

MIXTURE PROPERTIES 
 ----A0-TIVIT-Y- RATIO FOLATION COEFFICIENTS RESULTS OF--THERMODYNAMIC CONSISTENCY-TEST---- 

A = 0.229485 01 B a -.652868 01 C = 0.35974F 01 AREA ABOVE THE X-AXIS IS 0.4416 
5TANP-ARf-fIVIAEION-a-0-4/5-8115E-0-0- --   AREA OFLOW-TRE-X-AX-15-4-5-04-4119  

INFINITE 011LTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.42 
0114F = 9.9223 G2INF = 2.8189 NORMALILE0 AREA DIFFERENCE IS . 0.0347 -- 
TIINF = 60.00 T2INE = 60.00 CONSISTENCY INDEX IS 3.47 

-• 



SUMMARY OF WILSON PARAMETERS OLAUITY OF FIT (MEAN ABSOLUTE DEVIATION) 
------ --- -MOOFL NO.- --PARAMFTFR VALUES --OBJECTIVE FUNCTION PRESSURE - COMPOSITICN 

1 467.97 1058.57 0.5275E-09 19.58 0.03236 
2 1015.30 -1-272.19- 0o- 18OOF-02--,--------------3•06---------0o01576---------- 
3 938.61 1242.66 0.2001E Ot 3.42 0.01371 - --4  1016.71 1202.18 0.1078E 00--- - • 4:37 0.01422 - • - 
5 1020.98 1230.00 ' 0.2017E-01 3.40 0.01427 
6 928.47 1 ,11.02 0.1239F-01 - -- • - 4.51 0.01342 - • 
7 985.79 1228.09 0.1391F-01 3.60 0.01399 
8 -1--(1-54.-07- -1239,06-  -0.-6446E-02 3.02 0.01470 
9 1067.31 1238.02 0.6442E-02 3.00 0.01478 

la 1044.40 1189.14 0.2671E-01 4.80 0.01465 



1 PFOPANOL(II WATIBM -P6S-T-EM-1-140  

SUMMARY VLF DATA ANC CALCULATEC PROPERTIES , 

NO. P T XI YI Fin_ F2CL PHI1 PHI2 Cl 02 LN(Cl/G2) Bll 822 812 
--  - --- ----- - 

1 760.00 92.3 0.0390 0.2810 608.15 608.35 0.9671 0.9671 6.6817 C.SC15 2.7649 -S85.93 -985.93 -985.87 
2 750.00 88.8 0.077.0 0,3600 530,14 530.14 009657 0.9657 6.9030 0.9521 1,9810 .-1019.60 -"1019.60 -1019.54 
3 760.00 85.0 0.0750 0.1750 534.38 534.38 0.9657 0.9657 6.8489 0.9255 2.CC15 -1017.63 -IC17.63 -1017.57 
4-----750.00 -87.9 0.1790 0.3880 - 511.42 511.4? 0.9653 0.9653- 3.1008 1.0664 1.0674 -1028.51 -1028.51 -1028.45 
5 760.00 88.0 0.2000 0.3790 512.45 512.45 0.9653 C.9653 2.7C55 1.1083 0.8S25 -1028.01 -1028.01 -1027.95 
6 760.00 97.5 0.425s0 04-4260 542-427 502.24 --0.96-5-17-.0.9651 1.4591-4.453B 0.0041-1033.00 -1033.00-4032.94-- 
7 750.00 87.8 0.4820 0.4380 508.35 508.35 0.9652 0.9652 1.3077 1.5613 -0.1773 -1030.01 -1030.01 -1029.94 
8 760..00- -99.-2---G.7120 0.5600 -537.57 537.57 0.9658 0.9658 - 1.0710-- 2.0804 -0.6640 -1016.16 -1016.16-1016.10 - 
9 760.00 91.7 C.8500 0.6850 593.16 593.16 0.9669 0.9669 0.9556 2.5944 -0.9578 -992.07 -S92.07 -S92.01 

-18--760400 95.0- 0.9400 0.8550 673.61 673.61 0.4682 0.968? 0.9909 2.6327 -0.9772 -961.44 -961.44 -961.38 

- _ 
PUCE COMPONENT PROPERTIES 

CRITICAL PROPERTIES - 
1 T = 540.70 P = 51.CC V = 220.00 OMEGA = 0.612 OMFCAH = 0.201 DIPOLE = 1.68 ETA = 0.57 
2 T = 540.70 P = 51.00 --V = -220.00----OMEGA = 0.612 OMEGAH = 0.201 DIPOLE = 1.68 ETA = -0.57 - 

VAPCR PRESSURE FCLATTON COEFFICIENTS VAPOR PRESSURE AT NOP 
I A - 04-499744-01 4-=-44-1-5694-E-C4 C--=-0420950E-03 -- -P =-757.4 AT T .411 9442-- 
2 A = 0.79973F 01 B = 0.15697E 04 C = 0.20950F 03 P = 757.4 AT T = 97.2 

MOLAR-VOLUME EQUATION COEFFICIENTS__...-_ COMPONENT ID ECHO CHECK - --- 
I A = 0.77979F C2 B = -.91570E01 C = 0.27520E-03 ID NUMBER = 37 
2 A = 0.77979E 02 8 = -.91570E-01 C = 0.27520E-03 ID NUMBER = 37 

•  
. MIXTURE PROPERTIES 

 ACTIV(J-Y- RATIO FOLATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY-1EST-- ---,- 
A ., 0.24676E CI B = -.77287E 01 C = 0.439540 01 AREA ABOVE THE X-AXIS IS 0.4633 
STANDARD DEVIATION = 0412832F- 00 AREA BELOk THE X-AXIS•IS -0.3949 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.42 
GI NNE = 11.7938 G2INO mo. 2.3769   NOR4LI-Z-F-11 ARIA-DIFFEREKCE-15---(1.0796  
TIINF = 97.29 T2INF = 97.29 . HERINGTON J-FACTOR IS 4.07 

CONSISTENCY INCEX IS 3.89 -- 

SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
0011_ NO. PARAMETER VALUES O8JECT1-VE-F-UNC-44-0N----------RRFSSURE COMPOSFFION- 

1 1857.31 -39.74 0.4547F-10 41.80 0.C5941 
999.74 379.43 0.1212E-01 35.04 . 0.05299 _ _ _ _ . _ _ _ _ . . _ _ _ _ . --- 

3 1903.69 297.45 C.2028E CI 38.51 0.02108 
4- 2084.40 191.19 0.1373F CO 23.92 0.C2440 - 
5 1864.95 220.34 0.3412E-01 19.53 0.C2553 
6 21444'43 3164-19- 041042E 01-- 56.10 0.02000- 
7 1829.08 260.64 0.3189E-01 25.75 0.C2408 
8---- 1726.17. 177.49 0.4639F-02 12.80 ---- - - 0.03205 ---- ----- ------------- 
9 1725.81 177.55 0.4639E-02 12.80 - 0.03206 

-  10 2252.83. 122.32 0.3907E-01 14.64 0.02910 



2 PP4PANO1i11 CARBON TETRACHICRIOCl2) SYS-TPA-145  

SUMNAPY V1r BATA ANO CALCULATE-0 PRCPFPTIFS 

NO. P T xl Y1 FIOL F201. PHI1 PHI2 GI 02 LN1C1/G21 811 822 812 

1 760.00 75.1 C.8960 0.7170 572,65 711.26 0.9857 0.9589 1.0435 2,7726 -386.16 -1C22.65 -857.84 
- - -2-- 760.00 • 74.9 0.8620 ,  0.6900 553,36 694,32 0.9854 0,9990 1.0803 2,3448 =+0.7750 387.86 ''.1028:39 

3 760.00 71.6 0.7640 0.5620 479.60 628.82 0.9840 0.9594 1.1437 2.1400 -0.6265 -395.02 -1052.24 -881.83 
-4- 760.00 69.3-041530- 0.2590 431.80 - 585.04 0.9795 0.9612. 2.8990 1.0878 0.9802 -400.36 -1069.86 -896.06-- 
5 760.00 69.0 0.2110 0.2920 426.33 579.96 0.9801 0.9608 2.4109 1.1236 0.7635 -401.02 -1072.00 -897.79 
6 763.00 68.8 1.3070 04-4-71-0 4.21.5C 575446- --e.-812----c.cf01- 2.1320---1.1446  0.6220-- -401.61- -1073.91-- --894.44-- 
7 760.00 69.1 0.578( 0.4160 429.25 582.68 0.9819 0.9599 1.2477 1.7231 -0.3228 -400.67 -1070.85 -896.87 
3 760-,e0- 71.8 0.7750 0.5670 483.01 631.90 0.9840. 0.9594 1.1296. -2.2082 -0.6703 -394.66 -1051.06 -680.81 - 
9 760.00 70.1 0.6830 0.503C 448.51 600.48 0.9831 0.9594 1.2234 1.8933 -0.4367 -398.42 -1063.47 -89C.91 
10 760.00 74.6 -0.7114-0.5270 - 458.90 610.00 0.9E35. C.9594 1.2C38 1.9454 -0.4800 -397.25 -1059.63 -887.80 
11 760.00 70.5 0.7060 0.5170 456.44 607.75 0.9833 0.9594 1.1956 1.9601 -0.4944 -397.53 -1060.53 -888.53 
12 761.4)0 72.5 0.8+49--4.6010 499.-4-7 646,64--4.9844--0.9592- 1.1083---2.3542- --0.:7534- -392.97 -1045.46- --.*876•34 -- 
13 760.00 74:3 0.8600 0.6040 538.56 681.35 0.9847 0.9599 0.9732 3.0116 -1.1297 -389.21 -1032.90 -866.16 
14 760.00 -64s1---0.6570--0.5000 436.92. 589.78 0.9830 -0.9592 1.2976 1.7919 -0.3228 -399.76 -1067.87 -894.46 
15 760.00 71.4 C.C540 0.158C 474.94 624.6C 0.6782 0.9624 4.5668 1.0365 1.4829 -395.51 -1053.88 -883.15 

760.00- 74.5 0.8680 0.6040 543.46 685.65 -0.9E47 -0.9600-- 0.9555 -.3.1743 -1.2006 -388.76 -1031.39 - -864.94 
17 760.00 73.7 0.8420 0.6550 525.66 669.98 0.9850 0.9590 1.1047 2.3621 -0.7600 -390.41 -1036.94 -869.43 
13 760.00' 70.9 0.7230 0.534-0 46-3-.85 614.52 C.--98-46--0a-9-543- 4.1985 1.6510. *4).4872- -*396.71 *4057.83 ---886.35 
19 76).00 69.7 0.6230 0.4690 440.09 592.72 0.9827 0.9596 1.2739 1.7235 -0.3023 -399.39 -1066.66 -893.48 
24 750.00 b8.9 0.4880 0.4110 423.62 577.44 0.9818 0.9598 1.4792 1.4453 0.0232 -4C1.35 -1C73.07 -898.66 
21 760.00 68.5 0.5060 0.412C 415.55 570.27 0.9817 0.9597 1.4564 1.5139 -0.0387 -402.29 -1076.15 -901.14 
-22-----764.00----68.3 1.4130- 0.3810-- 413.10 567.59 0.9813 0.9599 1.6607 1.3479 0.2087 -402.65 -1077.31 -902.08 
23 760.00 68.6 0.3390 0.3590 417.86 572.05 0.9810 0.9602 1.8842 1.2302 0.4263 -402..05 -1075.38 -900.52 
24 760.00 &$-.-3--0.3-I99--- 0.3510---421.69---575.64 C.9869- 0.9603- 1.9397, 1.2016-.0.4788.- -401.58- -1073.84 -- 
25 7i0.00 68.9 C.2590 0.230C 424.56 576.34 0.98C6 C.9605 2.2301 1.1350 0.6754 -401.23 -1C72.69 -898.35 
26---- 730.00 69.9 0.2420 0.3250 424.01 577.80 0.9806 0.9606 2.3536 1.1189 0.7436 -401.30 -1072.92 -898.54 - 
27 750.00 69.1, • 0.2110 0.3050 427.89 581.41 0.9803 0.9608 2.5096 1.1002 0.8247 -4CC.63 -1C71.38 -697.30 

--28---760.00- 69.3 0.1160- 0.289C 431.8C 585.04 0.9801 0.9610 • 2.8245 1.0712 - 0.9695 -400.36 -1069.86 -896.06 
29 760.00 69.6 0.1460 0.2650 437.91 590.70 0.9797 0.9612 3.0774 1.0585 1.0672 -396.64 -1067.49 -894.16 
30 750.00 69.4 C.5380 04;4420 434.14 567.78 0.-4823- C.9598 1.4068- 1.4906- - -0.0579 -400.02- -1068.71-- --895.14 
31 760.00 68.9 0.2580 0.332C 424.4C 518.16 0.9807 0.9605 2.2534 1.1304 0.6859 -4C1.25 -1072.76 -898.41 



, . 

PURE COMPONENT PROPERTIES  

CRiTICAL PROPERTIES . .. 

1 T = 508,51 P g 47,C0 V g 218,50 CMEGA g 0.663 CMEGAH g 0,187 ownif . 1.60 ETA la 0.0 
2 f-•.--5-56-7r40--- P i• At 5 . CO V • -?.--741-4-6-£ME-G-A- -=-0.-i-93--- e I‘E.-0 A H -• - -0-.0 - --' --- -DIP 01- F -•- --0-.0- --- ET-A- 0-- 

V A P IT R PRESSURE FOLATION CCEFFICIENTS VAPOR PRESSURE AT N8P 
-  1 A = 0.666C4E CI 8 = 0.81305F 03 - C = 0.13293F 03 • P =.769.7 AT T -= .82.5 - 

2 A = 0.69339F 01 3 = 0.12424E 04 C = 0.23000F 03 P = 766.0 AT T = 76.8 
 Mi7L-A9- VOLUmF FCUATICN CCFFFICIFNTS COPPCNENT ID ECHO CHECK 

1 A = 0.14178F C3 3 = -.4S807E. 00 C = 0.92870E-03 ID NUMBER = 22 
2 A • 0.61938F 02 B .0 .2c;S77F CC C .0 C.I.C76-1E--02- -- -IP NUMBER 0.-6  

MIXTURE PROPERTIES 
ACTI-VITY -RATIO FCLATION COEFFICIENTS RESULTS (IF THERMODYNAMIC CCNSISTENCY TEST 

A = 0.1525SF Cl 3 = -.33322E 01 C = 0.58394E 00 AREA ABOVE THE X-AXIS IS C.3708 
STANHORfl-EM-VIATigN-•-0.92-34-8E -0-1---- kREA-BELOW THE X-AXIS 'US 043163  

INFINITE DILLT1CN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = C.50 
CLINE = 4.5995 •G2INF = 3.3949 NORMALIZE!: APFA CIFFERENCE IS • -0.0793-- 
TlINF = 76.54 T21NF = 82.19 HFRINGTCN J-FACTCR IS 3.61 

CONSISTENCY INDEX IS 4.32 - ----- - --- 

---- 
SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 

4.00Ft NO, .._._PARAMETER VALUES OBJECTIVE FUN$T1ON PRESSURE - COMPOSITION _ __ ___ ____. _ 
1 1247.53 -99.37 C.9095E-11 35.63 0.02122 
2.- 1283959 120.46.__._-..-0.1063E-01 14.01 0.02239 
3 1399.27 -60.46 0.9044F 00 9.08 0.02292 
4 1271.-77 7.62 0.2-1-04E-00  12.81 0.02048 
5 1263.08 37.19 C.4607F-01 10.54 0.02025 
6 1019.69 152.70 0.2700E-01 27.17 0.01665 
7 1177.87 81.17 C.3889F-01 15.03 0.01851 

---8-------1512.25 -84.41 0.2327F-02 4.98 0.02580 
9 1512.55 -84.65 0.2327F-02 4.98 0.02581 
10 -1403.04-----70.07-- 0.3107E-01 -10.41  0-.02295 •  

. • 
**DtAGNOSTIC** 

4 DATA PCINTS FROM ORIGINAL REFERENCE CELETEC PRICP TC CALCULATION 
-SEE-INTRODUCTION-FOR DETAILS CONCERNING DATA BASF UPDATE - - 



2 PFOP4ND111/ ITUYL ACITATF(2) SYS3-EM-116A  

SUMMARY VLF CATA AND CALCULATED PPOPEPTIFS 

NO. P T X1 Y1 F1OL F2CL PH11 PFI2 G1 62 LN(01/62) - 811 B22 812 

1 118.00 40.0 0.9620 0.8653 90.7C 186.02 0,9571 C0985it 1,1662 2.2233 -0,4452 -489,85 -1927,30 -1099.18 
- -90.70---186.02-0.9970-0.9891 1.1623---2.1258-*0.6037 -489.85-1927.30-- -..4099.18- 

3 126.00 4C.0 C.9300 0.7825 SC.7C 186.C2 0.9969 C.9885 1.1647 2.0789 -0.5794 -489.85 -1927.30 -1099.18 
137-.00 -40:0-0.8845 -0.6935- 90.7e- 186.02 0.9967- 0.9872 -1.1798 1.9281 • -0.4912 489.85-1927.30 --1099.18- 

5 148.50 40.0 0.8510 0:6770 SC.70 186.02 0.9965 0.9860 1.2028 1.9559 -0.4862 -489.85 -1927.30 -1C99.18 
6 152.50 44-4-0--0-.--8010 04-5 4-0 r;C-1-7C 106.-02--6-.9-965 co 985-5 1.2062 1 .7160---0-.3526---489-.85 -1921:30-4099v-1-8- 
7 161.50 4C.0 C.7310 0.5050 90.70 186.02 0.9964 0.9845 1.2266 1.5658 -0.2441 -489.85 -1927.30 -1C99.18 
8-------164.00- 0.7100 0.4960- 90.70- 186.02-0.9964. 0.9843-1.2578 -• 1.5068 -0.1807 •- -489.85 -1927.30 -1099.18 
9 174.00 40.0 0.6150 0.4220 90.70 186.02 0.9963 0.9832 1.3.106 1.3794 -0.0512 -489.85 -1927.30 -1099.18 

--10---178.00 -40.0- -0.5385-0.3775 -90.70- -186.02• 0.9963 - 0.9027 -1.3698 1.2672 0.0778 -489.85 -1927.30 -1099.18 
11 181.50 40.0 0.4600 0.3335 90.70 186.02 0.9964 0.9821 1.4604 1.1946 0.2008 -489.85 -1927.30 -1099.18 
12 1)1.00 4C.0 C.3595--0-.-268-C-SC.7t 1436.02 0.9964  n.-9814---1.6796----1.4490--0,4061----489.85--1924:10-=-1C99.1E- 
13 194.00 40.0 0.1860 0.1850 90.70 186.02 0.9967 0.9809 2.1187 1.C232 0.7278 -489.85 -1927.30 -1099.18 

192.-00-40.0-.t3915--0.1014- 186.02- 0.9811 •2.3372. 1.0006 0.8484-- -489.85-1927.30 -1099.18 

. . 
PUPE COMPONENT PRCPERTIFS 

utiricAL propFTTirs  
1 T = 508.5C P = 47.00 V = 218.5C.  CMEGA = 0.663 CMFGAH = 0.187 DIPOLE = 1.60 ETA = 0.0 

-2- T = 523.30 P =-37.80- V =-286.00- OMF6A-= 0.373 --OMFGAH = 0.278 DIPOLE = 1.78 - ETA .3-0.50--- 
VAPOR PRESSURE ECLATICN CCFFFICIENTS VAPOR PRESSURE AT NBP 

1- -A- =.0.66604E-01 B = -0.81305E- 03 C- = 0.13293F 03- • -- P 769.7 AT T 82.5 -- 
2 • A = 0.70981E 01 B = 0.123871 04 C = 0.21700E 03 . P = - 769.5 AT T = 77.1 

MOLAR VOLUME FOIJA-T4CN  
1 A = 0.14178E C3 B = -.49807E 00 C = 0.928701-03 ID NUMBER = 22 
2 A ='0.13612F 03 P = -.37001E 00 C-= 0.80775F-03 ID NOBER = 12 

MIXTURE PROPFRTIFS 
ACTIVITY RATIO FOLIATION COEFFICIENTS --14-FSULTS-0E- THERMODYNAMIC CONSISTENCY-TEST 

A = 0.10290F 01 8 = -.17760E 01 . C = 0.470C1F-01 AREA ABOVE THE X-AXIS IS 0.3012 
STANDARD DEVIATION 0.20488E-01 - AREA BELOW THE X-AXIS IS -0.1445 --- 

INFINITE DILUTION ACTIVITY CnFFFICIENTS CROSS-OVER POINT IS X = 0.59 
GIINF =- 2.7982 G2INF = 2.0137- NORMALIZED AREA DIFFERENCE IS 0.3515 
TIINF = 40.00 T2INF = 40.00 CONSISTENCY INDEX IS 35.15 



SUMMARY OF vilLsom PARAMFTERS DUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
------ MOOFL-NO.-  -- PARAMFTFR - VALUFS - -OBJFCTIVF FUNCTION PPFSSUPF- COMPOSITION 

1 747.51 -104.78 0.1182F-10 11.66 , 0.02744 , 2 6.06 10C4.51 0.10941 01 -9,-ao---  -0.07153  
3 -369.48 8906.75 0.5288F Cl 22.44 0.05104 
4 -350.18 9213.89 -0.14-48F 01 21.09 0.05079- 
5 -196.24 9252.29 0.2126F 00 12.56 0.05241 

------------6------------315.45- - -9113.02 --- -0.8512F-01-  18.62 0.05040  
7 -214.10 9077.46 0.1446F 00 13.25 0.05171 
8 251.48 654.-40-------C-,.2.-2-21F C2 1.90- -0.04906- 
Q 251.20 696.50 0.32201-02 1.91 0.C4906 

10 -659.22----..-- 45.6t - -------0.1123F-00  -  7.18 0.03670 _ 



2 Pr6,Amatti ETHYL ACETATF12/ SYSTEM 11(8  

SUMNARY VLF CATA AND CALCULATED PROPERTIES 

NO. P T X1 Y1 FIOL F2CL PHIL PFI2 G1 G2 LNIGI/G21 411 822 812 

1. 425.00 60.0 0.0775 0.1068 277.47 408.70 C.9944 0.984 2.0551 0.9730 0.7672 -423.82 -..15464448 -899.25 
---2-7--417.-00---60,-.0--4,0805--0•1009 -277.47- 408.70 0.9944 -0.9679 1.9201- 0.9992-- 0.6531 -- -423.82-1546.48 ----8994425-- 

3 430.50 60.0 0.1650 0.1795 277.47 4C8.70 C.9939 C.9681 1.6748 0.9999 0.5158 -423.82 -15464.48 -859.25 
-0.2475-0.2555- -277.47 408.70-0.9913 0.9679 -1.6013 1.0148- 0.4562 ----4234482-1546.48- 

.5 432.00 60.0 0.3200 0.3023 277.47 408.70 C.9931 C.e682 1.4583 1.0478 0.3306 -423.82 -1546.48 -899.25 

.6  434.50 60.0 C.4095 0.3578 277-.44 4084-44--11-4,9928 04,9644 1.3437 
7 420.00 60.0 0.5085 0.4168 277.47 408.70 0.9927 0.9694 1.2297 1.1796 0.0416 -423.82 -1546.48 --899.25 

0.5680 044597 -277.41 -408.-7G .0,9927 -0.9700 1-.1413 1.2257 • --04,0285- -423.82 -1546.48 -899.25 
9- 411.50 60.0 0.5725 0.4631 277.47 408.70 C.9927 0.9701 1.1850 1.2243 -0.C292 -423.82 -1546.48 .-899.25 

----10---7--4-144,50- 60.-0 0.6400 -045119 277.47- 408.70 0.4926 -0.9708- 141556- 1.1002-0.1178 - -423.82-- -1546.48 -899.25- 
11.: ' 394.00 60.0 0.6865 0.5337 277.47 408.70 0.9927 C.4717 1.1045 1.3757 -0.2196 -423.82 -15464448 -899.25 

3" 5.00 60.0 0.743-5 0.5787 -2-7-7.47 408-.70---4.4927 0,44-7-25-----1-44-085-2----1•4455 -0.2867 --423-682----1546•48-----899•25-- 
11 358...50 60.0 0.9245 0.6795 277.47 408.70 0.9930 0.9748 1.0555 1.5587 -0.3894 -423.82 -1546.48 -899.25 
.14.i--:--)--;35F.;.00 -64.0 -0,841-0- 0•7020 277.47 -408.70---0.9930. 0.9791 -1.0591. -1.5847 -0.4029----423.82-•-1546•48. -899.25 - 
15*- 343.00 60.0 0.9709 0.7372 277.47 408.70 C.9932 C.5761 1.0384 1.6596 -0.4689 -423.82 .-1546.48. -899.25 

----1-6-7-73-34454-----64,0 .0.9065- 0,7824 277.47- 4-0847C- -049934 -0.9742 1.0200-1.8360- -0.5878-- -423.82 -4546.48----899.25 -- 
17 329.50 69.0 0.9145 0.9100 277.47 408.70 0.9934 0.9773 1.0436 1.7482 -0.5159 -423.82 -1546.48 -899.25 
18.- 12-1.50 60.0 0.9260 0,0415 277447 408.70 0,49935 0,4780 1-4,-0449 1,4-6453 0.4540 423, 8-2 ----I 5466-48 -899-. 25-- 
19 312.50 60.0 0.9545 0.8746 277.47 408.70 - 0.9937 0.5788 1.0242 2.0595 -0.6985 -423.82 -1546.48 -899.25 

• 
PUR-F -C-074-P1NENT-EPC7PERT1FS- 

CRITICAL PRODERTIFS 
1 1 = 508.50 P - 47. C C V = 218.50 OPE G-Al = .187- 4-IP OLE 
2 T = 523.30 P = 37.80 V = 286.00 OMEGA = 0.373 OMEGAH = 0.278 DIPOLE = 14478. ETA = 0.50 

- - - --VAFeR-- PRESSURE EQUATION - COEFFICIENTS. VAFCR PRESSURE-AT NEP 
- 1 A = 0.66604E 01 4 = 0.813058 03 C = 0.13293F 03 P = 769.7 AT T = 82445.  
2 A = G. 70981F CI B = 0:12387E-04 -0- =-0421700F 03 P = 769.5':AT-T•= 77441-  • - - 

PCLAR VOLUME FOUATICN CCEFFICIENTS • COMPONENT ID ECHO CHECK • 
A • 0,141486-f3 ,49847-F-G4 C = 4:4478-74E-03-  In NUMBER =1, -22 

• 2 A = 0.13612F 03 • H = -.370018 00 C = 0.80715F-03 ID NUMBER •= 12 

-RIXTURF-PROFfRTIES- 
ACTIVITY RATIO FQLATTCN COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

4 = 0,4091W-00- 4 --=--.-14840E-01 -C---= -04491386E-02 AREA ABOVE-THE X-AXIS-IS 044-2214-- 
STANOARC CEVIATION = 0.47619E-01 AREA BELOU THE X-AXIS IS -0.1509 

-INFINITE-01LUTION• -ACTIVITY COEFFICIENTS -- •--- CRCSS-CVFR POINT IS X = 0.55 . . • . . • 
CAINE = 2.2459. G2INF = 1.9459 - NORMALIZED APEA DIFFERENCE IS 0.1886 
TlINE•=. 60.00 T2INE = 80.00 CONSISTENCY INDEX IS • 18.86 . 



SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
----- MODEL hC.--  PARAMETER VALUES OPJECTIVE FUNCTION PRESSURE CCMPOSITION 

1 599.25. -41.30 C.1d19F-11 5.29 0.01494 
.  2 IS -2-4-9? ._ E C2 -3451 0.0148Z- 

3 56H.82 -11.73 0.1699F 00 4.91 0.C1501 
4 497.35 35.00 0.7281F-01-  - - 4.13 0.01395 ____ 
5 279.80 262.21 0.8250F-C2 2.79 0.01149 

- ------ --6.--- - 2E5.99 236.04 0.5250E-02 - - 7.65 0.00981 
7 239.61. 315.5E C.8212E-02 3.57 0.01055 
8 -2-6-7-465 341.15 4-47431f-03 -1479  0401250- 
9 267.65 303.15 0.7430E-03 1.79 0.01250 

14 575.97 -15.66 4.4259E-C-1----------------  4.98 -0.01523 



2 PRHPANO1H-4 ETHYL ACET-A-TE42/ -5*-5TFM----1-16.C- 

SUMMARY VLE DATA ANC CALCULATED PROPERTIES 

Nn. P I XL YI FlOL F201 PHI' PHI2 GI C2 LN(G1iG2) 811 822 812 

1 760.00 76.8 0.0960 0.1114 601.16 725.75 0.9911 0.9547 1.4458 0.9792 0.3925 -363.79 -1301.24 -772.16 
2---  760.00-79.4----1.3850- 0.3538 .577.98- 704.43 0.9889 0.9548 1.1915 1.0784 0.0997 -385.72 -1313.30 --776.38- 
3 760.00 76.4 0.519C 0.4662 585.36 715.37 0.9882 0.9556 1.0981 1.1712 -0.0644 -384.72 -1307.06 •-775.16 
4 -764-.00-46.-4 40.5985-0.5240-- -601.-16 725.75 0.9979 0.9562- 1.0903 -1.1827 -0.0813 -383.79 -1301.24 -772.16 
5 7'10.01 77.3 0.6555 0.5750 611.34 735.07 0.9877 0.9567 1.0740 1.2158 -0.1240 -382.57 -1256.C9 -769.50 
6------7-4r4e- 78.7 0.7710 0.6750 6-45-436 765.-6-2-0-c9874 0.9581---1.0089 i.3378--0.2822 380405---1277.68----.-760.432- 
7 760.00 79.4 0.8295 0.7410 667.80 786.24 0.9873 0.5589 1.0005 1.4029 -0.3377 -378.70 -1269.18 -755.64 

---8----760.00 80.3 -0.8915-0.8068 693.37 - 809.16- 0.9872 0.9599 - 0.9876 1.4645 -C.3941 - -376.50 -1257.80 -749.78 

PURE COMPONFNT PRCPFRTIFS 
CRITICAL PRPPEPTICS  

1 T = 508.53 P = 47.00 V = 218.5C OMEGA = C.663 CMEGAH = 0.187 01PCLF = 1.60 ETA = 0.0 
2 T = -523-.30 P = 37.80 V = 286.00 OMEGA =-0.373 OMEGAW-= 0.278 DIPOLE = 1.78 - FTA =--0.50--- 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT NBP 
1 -A . 0.66604F 01 B = 0.-81305F 03 C = 0.13293E 03 - - - - - - P = 769.7 AT 7-= 82.5 - 
2 A = 0.70991F 01 B = 0.12387F 04 C = 0.21700F 03 P = 769.5 AT I = 77.1 

MOLAR VOLUME EQL-A-T-10-N--CCEF-F-ICIENTS   -COMPONENT II) ECHO-CHFCK  
1 A.  = 0.14178F C3 B = -.49807F 00 C = 0.92870E-03 ID NUMBER = 22 
 2--- A = 0.13612E 03 B =- -.37001E-04 C = 0.80775E-03 ID NUMBER = 12 

MIXTURE PROPERTIES 
ACTIVITY RATIO F6UATICN  COEFFICI-E-N-TS- RESULTS OF T-H-EILMOOV-NAMIC CONSISTENCY-TEST  

A = 0.47535F OC R = -.91174E 00 C = -.78313F-C1 AREA ABCVE THE X-AXI-S IS 0.1204 
-- STANDARD CEVIATICN = 0.21273E-01 AREA BELOW THE X-AXIS IS -0.1271 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-CVER POINT IS X = 0.50. 
GONE = 1.6C86 G2INF = 1.6731 NORMALIZE° AREA DIFFERENCE IS -0.02*7 
TlINF = 76.72 T2INF = 82.19 HERINGTCN J-FACTCR IS 1.88 

 -CONSISTENCY-INDEX IS --C.74 -  

SUMMARY OF WILSON PARANFTEPS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION/ 
MODEL NO. PARAMETER VALUES- OBJECTIVE -EUNCTICN PRESSURE COMPOSITION 

- 1 299.02 /3.15 0.0 7.50 0.00362 • 
2 354.24* --8-.-15 0.4007[0-2  ----71105 -0,0046Z- 
3 294.45 65.46 C.3476E-C2 7.20 0.00416 
4 312.57 45.69 0.29201-02 - - - -- 7.04 - - 0.00416 _ ___  
5 366.64 -14.58 0.1417F-02 6.76 - 0.0C436 

. 6 357.12 15.17 C.28801-03 7.64 0.00368 , 
7 389.05 -29.14 0.13851-02 6.54 0.00409 
8 34,-1.29 ---16.-80 0:1-0291 02--- 6.97- 0.00460 
9 362.99 -16.55 0.1028F-02 6.98 0.00460 

 -14 --- 244.16- 62.81 0.92361-02 7.33 ()•00433 



2 PFOPANOLI1).  HIPTANC(21 SV5-TCM 1-1-7A -.-•,..-...- . . 

SUMMARY VLF DATA AND CALCLLATFD PROPERTIES 
- -- ---- 

Nn. P T X1 VI FLOL F2OL PHII PHI? G1 G2 LNIG1/G21 811 822 812 

1 92.75 30.0 0.9310 0.302C 46.72 57.86 0.9974 0.9881 17.7772 1.0162 2.8619 -533.65 -270C.54 -1673.95 
-2 95.61- 30.0--0.05J0 0.3280 46.7? 57.86 0.9974 C.9877 11,9840' 1.0330 2.4511 -533.65 -2700.54 -1673.95 
3 90.61 10.0 C.1000 0.3740 46.72 57.86 0.9973 C.9870 7.2304 1.C742 1.9067 -533.65 -270C.54 -1673.95 
4 93•23- 10.0 0.1500 0.3990 46.72 57.86 0.9972 0.9866 5.2908 1.1231 1.5499 -533.65 -2700.54 -1673.95 -- 
5 94.64 30.0 C.2000 0.4140 46.72 57.86 0.9972 0.9864 4.1793 1.1809 1.2639 -533.65 -2700.54 -1673.95 
6 44-44-34---40,4-41,3400-0.4400- -46.72-----57.86 0.9971 0.9861- 3410155 1.3130-0.8315- --5314,65---2700•54---1.673•95--- 
7 07.18 30.0 0.4000 0.4590 46.72 57.96 0.9971 0.9860 2.3789 1.4920 0.4665 -533.65 -2700.54 -1673.95 

 8- -97.28- 30.0 C.500 0.4760 - 46.72-- 57.86 0.9971 C.9860 - 1.9756 1.7358 0.1294 - -533.65 -2700.54 -1673.95 • 
9 96.81 33.0 0.6000 0.4960 46.72 57.86 0.9971 0.9860 1.7073 2.0770 -0.1960 -533.65 -2700.54 -1673.95 
10 95.10-- 10.0 0.7003 0.5230 46.72 57.86 0.9912 0.9862 - 1.5151 2.5807 -0.5300 -533.65 -2700.54 -1673.95 - 
11 91.80 39.0 C.8000 0.5670 46.72 57.86 0.9973 0.9867 1.3883 3.3866 -0.8918 -533.65 -270C.54 -1673.95 
12 38.80 31.0 0.4501-1.600C 46.72--57.-86--0*-9974--0,9871---1.3376-- 4.0369- --.-1.1046--- -533.65-2700.54-----1673.95-- 
13 93.94 30.0 0.9010 0.6520 46.72 57.86 0.9976 C.S878 1.2979 44,9834 -1.3454 -533.65 -2700.54 -1673.95 

PURF-CO*PCNFNT PRPPERTIFS - -- 
CRITICAL PROPERTIES 

1 T - 50-8-.-40 P - -.4-741 C C V -=--2-1-8, -50 -£ gE-C-A - 0.6-63 --EIKE G A H -= 0.181--DIPOLE - -= 1.60 FT-A-=-G.$- 
2 T = 540.20 P = 27.00 V = 431.90 OMEGA = 0.349 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

VAPOR-RRESSURE ECUATION CCEFFICIENTS • VAPOR PRESSURE AT-NBP --- - ----- 
I A = 0.66604F 01 R = 0.813051 03 C = 0.13293F 03 P = 769.7 AT I = 82.5 
2 -A -=- 0.69024F Ot 1 = 0412681F- 04 -C---=-0.-21690E 03 P =759.4 AT- T-4=- 98.4 ----- 

MOLAR VOLUME ECUATION COEFFICIENTS CCMPCNENT IC EU-0 CHECK 
1 A = 0.1-41-49F 03 Ft • .4D807E-00 C = 0-4-92-8-70E-0-3 ID NUMBER 0, -22  
2 A = C.128dCF C3 3 = -.60277F-CI C = 0.41160E-03 IC NUMBER = 16 

-M-I-XTURF- PROPERTIES  
ACTIVITY RATIO E*LATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST 

A --e-a-7-02-1! 01 3 .1 .66535E 01 C .. 0.26ICOF 01 ARE-A-ADO-V-E-THE X A1-15-15' 0-w6282  
STANOARO OEVIATICN . 0.18715E 00 AREA BELOW THE X-AXIS IS -C.3828 

INFINITE DILUTION ACTIVITY- COEFFICIENTS CRCSS-CVER POINT IS X = 0.51 
GIINF = 14.9114 G2INF = 3.9243 NORMALIZED AREA DIFFERENCE IS 0.2427 

 --TiINE = 30.00 T2INE = 30.00 CONSISTENCY INDEX IS 24.27 , -- 



SUMMARY OF WILSON PARAMETERS CUAIITY CF FIT (MEAN ABSOLUTE DEVIATION) 
- - - monEt-m% PARAMETER VALUES OBJECTIVE FUNCTION - PRESSURE COMPOSITICN 

1 1816.45' -138.67 0.2474F-09 17.27 0.07206  
7 148-3-11-31 1$844-1-15 -0.12-12-E-01 4.66-  0.05007 
3 2233.03 297.36 0.2161F 01 5.12 0.04558 

- - 4 2057.09 401.34   0.3151E 00 4.30 - 0.04821 
5 1914.26 601.24 0.1084F 00 2.25 0.04738 

-6 1909.16 269.22 0.7720E-01- - -- - 7.84 0.05194 
7 1866.80' 525.82 0.9752F-01 3.93 0.04769 
8 19-'40.33------449.08 0.2-557E 02-- 1.15 0.04970 . S 19Q0.33 719.08 0.2557E-02 1.15 0.C4970 

to 2302.79 220.E5 0.8208F-02 6.20 0.05015 - - - 

--**111-AGNOSTIC*4 • 
5 DATA POINTS V-RCM CRIGINAL REFERENCE DELETED PRIOR TO CALCULATION 

FrE-E-4-N444-14-PW-CTICN F44-DET416S-C-CINCERNING-DATA -11A,SF-UPDATE.- 



2 PR1RAW-Ef-f) HIPTAN-E-(2)  

SUMhARY VLE CATA ANC CALCULATEC PRCPFRTIFS 

NO. P T X1 Y1 F1PL F2CL PHI1 PHI?. Cl 02 LN(G1/G2) 811 822 812 

1 127.75 45.0 C.0050 0.1010 122.86 113.27 0.9963 0.5850 20.5175 1.0027 3.0379 -470.57 -2333.07 -1466.76 
138.51 45.0 0.9100-  0.1730- 122.86 113.27 -0.9961 0.9837 -  19.4187 1.0037 2.9625 -470.97 -2333.07 -1466.76 

3 153.45 45.0 0.0300 0.3070 122.86 113.27 C.5557 C.SEC7 13.5465 1.0097 2.5965 -470.57 -2333.07 -1466.76 
-4- 172:33---45.0---0.0500 0.3470- -122.36- 113.27-0.9955-0.9796- 9.6843- - 1.0231 2.2477 -470.57 -2333.07 -1466.76-  
5 134.57 45.0 0.1030 0.3990 122.86 113.27 0.9952 0.9781 5.5615 1.0628 1.7244 -470.97 -2333.07 -1466.76 

45,-9----n• 1500- 0 •4290. 122•96 -113.27 --0.9-951 - 4.42B5 1.1072 ----- 1.3862 ---- -470.57 ----2333.07---1466.76-- 
7 195.59 45.0 0.2000 0.449C 122.36 113.27 0.9950 0.9768 3.5536 1.1595 1.1196 -47C.57 -2333.07 -1466.76 

- 8- - 210.09-- • 45.0 0.3000 - 0.4760 122.86- - 113.27 -0.9949-- C.9762- -2.5691 - 1.2889 0.6898 -470.57 -2333.07 -1466.76 
9 2)2.93 45.0 0.4000 0.5000 122.86 113.27 0.9949 0.9758 2.0526 1.4546 0.3443 -470.97 -2333.07 -1466.76 

--10---- -211.84-- 45.-0- 0.5000 0.5210 122.86 •- 113.27 0.9949 0.9757 1.7154 1.6830 0.C191 -47C.57 -2333.07 -1466.76 
11 2)1.50 45.0 C.600C 0.5420 122.86 113.27 0.9949 0.9757 1.4875 2.0040 -0.2980 -470.57 -2333.C7 -1466.76 
12 -2-04w--17---45-4-0---0-,709-0 0.5710---122.86  -113.27 -0.4950- 0.9760 1.3280 2.4748 0.6225 -470.97 -2333.07- -1466.76- 
13 195.17 45.0 C.8000 0.6170 122.96 113.27 0.9952 C.9766 1.2184 3.2177 -C.5711 -47C.57 -2333.07 -1466.76 
-14-199.85. 45.-0- 0.8500-C.650C 422.86-• 113.27- -0.9954 -- C.9772 1.1754 3.8162 -1.1777 -470.57 -2333.07 -1466.76 
15 131.21 45.0 0.9000 0.7000 122.86 113.27 C.9956 0.9782 1.1414 4.6881 -1.4128 -470.97 -2333.07 -1466.76 
16- 165.59 45.0 - 0.9500- 0.7930 122.86- 113.27 -0.996a-0.9799 -1.1159 5.9232 -1.6656 -470.97 -2333.07- -1466.76 
17 150.53' 45.0 C.9800 0.8940 122.36 113.27 0.9964 0.9816 1.1131 6.9057 -1.8252 -47C.57 -2333.07. -1466.76 
18 1t4.16 45.0 0-69900 0•9-410 122-6-86 113.27 0•9966  -1-. 1109- -7•3678 -1.8920 -4706.97-233307- -1466.76- 

, . 
PURE COMPONENT PROPERTIES 

CRITICAL-PPOPERTIFS 
1 T = 508.50 P = 47.00 V = 218.50 OMEGA = 0.663 OMEGAH = 0.187 DIPOLE = 1.60 ETA = 0.0 
2 T ---5-40T20 --1 -2-1-.00 V - -411-AC -E1MFG6-=-0.349- CMF06H DIPOLE - =---0.0---EtA-=-0.0 --- 

VAPOR PRESSURE FOLATIIIN COEFFICIWTS VAPOR PRESSURE AT N8P. 
1 - A - 0.66604F 01 - 4'1-- -0.81305E 03 -- C -= 0.13293E 03 --- - • -- P = 769.7 AT I = .82.5 -  -•- 

A = 0.69024F 01 8 = 0.12631F 04 C = 0.216501 03 P = 759.4 AT T = 98.4 
MOLAR:VDIUME - FOUATIrN COEFFICIENTS CCMPONENT IC ECI-O CHECK • -- 

A = 0.14178F 03 1 = -.49807F 00 C = 0.928701-03. ID KUM1FR = 22 . 
2 A - 0.1288CE-03- -B-=--.602/1E-Of-C - 0.41160E-03   - ID NUMBER =---16---  

MIXTURE PROPERTIES 
 - ACTIVITY RATIO EQUATION COEFFICIENTS , RESULTS CF THERMODYNAMIC CONSISTENCY TEST- 

A = 0.26828F 01 B = -.66705F 01 C = 0.22931E 01 AREA ABOVE. THE X-AXIS IS 0.6039 
STtrNc43ARO. - AREA BELOW THE- N-A X I S- I S- 

I NE INT IF OILUTICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.48 
-61INF- = 14..6267 - 02INF•=-• -5.4443------ - NORNALIZE0 AREA DIFFERENCE IS-  -0.10227-- 
TUNE = 45.00 T21NF = 45.00 CONSISTENCY INDEX IS 10.22 

..... • 



SUMMARY 05 WILSCN PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATICNI 
-MODEL NO. PARAMETER VALUES OBJECTIVE FUNCTICN- -- -- -- PRESSURE- - - - COMPOSITION - - -- 

1 1768.49 90.18 C.2956F-0S 14.82 0.02985 
2 1201.71 1467-.58 0:24021 01 1-2.24  0.06938 
3 20C2.35 264.91 0.1251F Cl 5.67 0.07102 
4 1978.84 268.80 0.1475F CO ' 5.70 - - 0.02108 • -- 
5 1870.13 371.72 C.5481E-01 4.35 0.02544 
-6 1947.10 1e5.63 C.2186E-C1 H.08 0.01927 

• 7 1851.19 332.03 0.5491F-01 5.23 0.02339 
8 1767.-40 51-5-.73 0.1458E 01 --3--b-75-  -0.03284- 
9 1766.65 535.59 0.1457F-CI 3.74 0.03283 

+0 1997.84 272.16 0.3462E-02 5.55 0.02128 



2 RECPAN01111 HEPTANE424--- • 

• ___ 
SUMMARY VLF rATA ANC CALCLIATEM PROPFRIIS 

Nn. P T XI Y1 F1CL F2CL PHIL P1-I2 GI G2 LN(GI/G2) 811 822 812 

I 229.10 61.0 0.0050 0.0820 277.41 205.57 0.9942 C.9774 13.4513 1.0033 2.5958 -423.82 -2044.65 -1300.55 
- 2 - -60.0 -0.01.10 0.1470 277.47 205.57 0.9940 0.9758 12.9308 1.0034 2.5562 -423.82 -2044.65 -.4300.55-- 

3 294.64 60.0 0.1300 0.2970 277.47 205.57 0.9932 C.9709 10.4295 1.0063 2.3384 -423.8? -2044.65 -1300.55 
4 - 318.61 -60.0- 0.0500 0.3560 277.47 205.57 0.9928--0.9684 - 8.1070 1.0151 2.0778 - -423.82 -2044.65 -- 
5 347.43 60.0 0.1000 0.4190 277.47 2C5.57 0.9923 0.9655 5.1992 1.0507 1.5991 -423.82 -2044.65 -1300.55 
6 3e2.44 60.0 9. i500 044524 0.9920 0.9630 3.4995- -1.0924- 1.2721 -423.82----2044.65 1300.55 - 
7 373.32 60.0 C.2000 0.4740 277.47 205.57 0.9918 0.9628 3.1583 1.1465 1.0133 -423.82 -2C44.65 -1300.55 

--8---334.23--- 60.0- 0.3010 0.5070-- 277.47 205.57- -C.9917 C.9617- 2.4174 1.2623 -0.6075 - -423.82 -2044.65 -1300.55-- 
9 391.83 60.0 0.4000 0.5340 277.47 205.57 0.9916 C.9608 1.8666 1.4183 0.2746 -423.82 -2044.65 -1300.55 

-10 3-)5.30----60.0 C.5000 0.5540 277.47 205.57 0.9915 0.9605 1.5741 1.6279 -0.0336 -423.82 -2044.65 -1300.55 
11 396.17 60.0 0.6000 0.5P30 277.47 205.57 C.9916 0.9603 1.3736 1.9237 -0.3368 -423.82 -2044.65 -1300.55 
12 3)4.24 -60,-0-0.4000 -0.-6140---277-.47 205.-i7----4.-9917 044605' 1 1,-2-31 
13 314.11 60.0 C.8010 0.6610 277.47 205.57 0.9919 0.9613 1.1329 3.036C -0.9857 -423.82 -2C44.65 -1300.55 

60.G -0.8500-- 0.6930 277.47 205.57 0.9922 0.9621 - 1.0933 3.5872 -1.1882 -423.82 -2044.65 -1300.55 
15 361.39 60.0 0.9010 0.7410 277.47 205.57 C.9925 0.9634 1.0629 4.3749 -1.4149 -423.82 -2044.65 -1300.55 
16 315.1:13 60.0 0.9500 0.8260 277.47- - 205.57-0.9931-0.9657 7 1.0441 5.4783 -1.6577 - -423.82 -2044.65 -1300.55 -- 
17 311.31 60.0 0.9800 0.9130 2/7.47 2C5.57 0.9936 0.9680 . 1.0374 6.3620 -1.8136 -423.82 -2044.65 -1300.55 
18 330.92 60.0 C.9910 41.4520 214-4,47 ?05.-57 0.9939---0.-9644 1.0353 6•7930---148812-423•82----20-44•65---.4300•55-- 

_ 
PURE COMPONENT PROPERTIES 

CR1T1C-AL PROPERTIES _ 
1 T = 508.50 P = 47.00 V = 218.50 OMEGA = 0.663 °MEGAN = 0.187 DIPOLE = 1.60 ETA = 0.0 
2 41---=-27-.f0 -43-1-r40 4744EG C MEG A = DIPOLE-= - 0.0 - ETA-0*(34.0-- -- 

-VAPOR PRESSURE FOLATION COEFFICIENTS VAPOR PRESSURE AT NBP 
1 A = 0.66604E 01 = 0.81305E 03 C-= 0.13293F 03 P = 769.7 AT I = 82.5 
2 A = 0.69024E 01 8 = 0.12681E 04 C = 0.216900 03 P = 759.4 AT T = 98.4 

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 
1 A = 0.14178E 03 8 = -.49807F 00 C = 0.92870E-03 ID NUMBER = 22 
2 -4-=-06-12880r-f3  4-0- .-6027-7-E-01 C- = -0.41160 F-03 ID NUMBER-= 16 

•  

MIXTURE PROPERTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST- -- 

A = 0.23807F 01 B = -.58334F 01 C = 0.17374F 01 AREA ABOVE THE X-AXIS IS 0.5348 
STANDARD DEVIATTON -. Or/4105E-00 •  AREA BELOV-THE-X-AXIS IS -0.-491T  

INFINITE BILLTICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = C.48 
G1INE = 10.8129 62INE = 5.5582 NORMALIZED AREA DIFFERENCE. IS 0.0421 
TlINF = 60.00 T2INF = 60.00 CCNSISTENCY INDEX IS 4.21 



 - _ 
SUMMARY OF VilLSCN PARAMETERS QUAIITY OF FIT (MEAN ABSOLUTE DEVIATICK) 

--  M9OFE-NO-o-- PARAMETER-VALUES- OBJECTIVE EUNCTICN • PRESSURE- CCMPOSITION 
1 1632.63 139.21 0.7731F-10 13.62 0.01591 

45.445-2E 02-- 745,6- -0.02240  
• 3 1786.70 255.15 0.8398F CO 5.82 0.01287 

--4-------1775.6'3-----237.69 0.5795F-01 5.45 0.01187 
5 1745.47 231.47 0.1510E-01 5.60 0.01186 
6  1779.98 171.86 0.6686F-02• 6.89 0.01140 
7 1733.24 224.07 0.1255E-01 5.53 0.01189 
8 17144-08 2-7-9.66 0.6918E-42 5-.58   0.01366- 
9 1713.89 279.64 0.6918E-02 5.58 0.01366 

---------------+O-  1752450- 260.69---------0.3786E-02 -5.84 0.01309- 



2 FRCPANOLIO ISOFROPYLUTITRI21 SYSTEM tie  

S(IMPARY VLF CATA ANC CALCULATED PROPERTIES 

Nn. P T XI Y1 FIOL F2CL RHII PI-12 GI G2 LNIG1/G2) 811 822 8/2 

1 750.00 81.6 0.975C 0.9230 701.87 1161.60 C.9870 C.9495 1.0089 1.9042 -0.6352 -376.32 -l251.76 -949.52 
---'2---760.00- -0.9400- 0.8300 654.74-  1104.65-0.9866-0.9501-- 1•.0083 1.8430 -0.6031 -379.65- -1267.24 

3 750.00 77.2 0.9100 0.7430 610.06 1049.85 0.9861 C.9504 0.9961 1.9779 -0.6859 -383.07 -1283.02 -971.98 
---4----760.00- 74.1- 0.8400 0.6100 539.26 561.20 - 0.9849-0.9505-1.0052 . 1.8229 -0.5953 - -389.14 -1310.67 --.-991.81 

5 760.00 72.3 0.7780 0.530C 494.23 9C3.50 C.9840 C.9503 1.0279 1.6841 -0.4937 -393.50 -1330.28 -1005.86 
6 7:,0.340 70.5 0.-1-05-0--f3-.4900 456.-21---853.9+ -0.9830- 0.9502---1 .-0422---I• 5688 -0.4090- -397.55------1348.33----1018.79- 
7 700.00 68.9 0.6030 0.3850 424.40 811.62 0.9819 0.9499 1.1251 1.3607 -C.1901 -401.25 -1364.70 •.1.030.50 
8 -760.00- 68.2 0.5450 0.3550 411.02-  193.64 -0.0814-  0.9497-- 1.- 1787 1.2828 -0.0846- -402.91 -1371.97 -.•-1035.70 -- 
9 760.00 67.0 0.3830 0.2790 388.85 763.55 0.98C2 C.9496 1.3915 1.0989 0.2361 -405.79 -1384.56 -1044.70 

--4-0--- --760.04 66.6 C.3110 0.2450 - 381.68 753.72 0.9796 0.9495 - 1.5371 1.0424 0.3884 - -406.76 -1388.80 -1047.74 - 
I1 750.00 66.5 C.2950 C.?40C 379.9C 751.28 C.9795 0.9495 1.5896 1.0302 0.4337 -407.00 -1389.E7 -1048.49 

---1-2-----76-034-66.2 3.2. /40-0.-2000 374'.60----743-.-4S-97-E 0.3270---407.74- -1393.06 -i050.78 - 
13 760.00 66.2 0.1600 0.1730 374.60 743.99 0.9782 0.9496 2.1027 0.9537 0.7906 -407.74 -1393.06 -1050.78 

---1*----76a,00- 66.4 0.1350 -0.1600-  378.13 748.84 0.9781 0.9498 2.3233 0.9313 0.9141 -407.25 -1390.13 -1049.26 
15 750.00 66.6 0.0600 0.0850 381.68 753.12 C.9767 C.9501 2.7474 0.9278 1.0856 -406.76 -1388.80 -1047.74 
16----750.00-- 66.8 -0.0310 0.0550 -385.25 -758.62 0.9762 0.9502 - 3.5205 0.9227 1.3390 - -406.27 -1386.68 -1046.22 -- 
17 750.00 67.3 0.010C 0.020C 394.31 770.98 .0.9756 0.9505 3.7500 C.9228 1.4021 -405.C6 -1381.40 -1042.44 

 -PUR-F-GDMPONENT PR0PERTIES 
CRITICAL PROPERTIES 

T = -508.50 P = 47.00 V = 218.50 EMECA = 0.663 CMFGAH = 0.187 DIPOLE = 1.60 ETA =-0.0 -._._._._  
2 T = 500.10 P = 28.40 V = 382.00 OMEGA = 0.350 CMEGAH = 0.306 DIPOLE = 0.0 ETA = 0.0 

VAPOR FRISSURF ECLAT-FN-ECECCICICNTS -VAPOR PRfSSURE- AT-N8-11  
1 A = C.666C4E CI 8 = 0.813C5E 03 C = 0.13293F 03 P = 769.7 AT I = 82.5 

• 2 A --0479047E 01 8 = 0.16993E 04 = 0.27315E 03 P = 846.9 AT- T -= -  68.3 -   
POLAR VOLUME ECUATICK CCEFFICIENTS COMPONENT ID ECHO CHECK 

-1 ---A__   0.14178E C3 R = -.4-S8C1E CC --... C-  --0.92870E--03__ IC NUMBER = 22 
2 A = 0.14017E 03 R = 0.0 C = 0.0 ID Kt/MRCP = 46 • 

-MIXTUREPROPFRTIES _ 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

= 0.13787E 01 8 = -.37375E 01 C =-0.16996F 01 AREA ABOVE THE X-AXIS IS 0.2940 
STANDARD DEVIATION = 0.65896F-01 AREA BELOW THE X-AXIS IS -0.2176 

CTIVITY COF-Ff4E-1-ENTS    CROSS-OVER-POINT IS-X D.47  
GIME = 3.9696 G2IAE = 1.9334 NORMALIZED AREA DIFFERENCE IS 0.1494 
TINE = 65.10 T2INE = 62.19 HFRINGTON J-FACTOR IS 6.37 .___„ 

CONSISTEKCY INDEX IS 8.57 



SUMMARY OF WIL sr,N PAP APFTEPS OUAI ITY OF FIT (MEAN AB SOLUTE DEVIATION) 
•------- monEt. NO. - PARAMETER VALUES - • OBJECTIVE FUNCTICN -PRESSURE - - • COMPOSITION 

1 1380.28' -450.16 0.1546E-10 37.20 0.01486 
•  2 433,-1--2-- 1-4-4-44- • 0.-1-1•043F-0-1 -18436 0.02081  

3 1345.55 -4C6.48 0.2418E 00 38.89 0.01299 
-4- 1294.12- -389.09 0.1325E -00- 37.23 - - 0.01284 - - - 

5 638.37 -1C.69 0.2891E-01 17.50 0.01569 
41- 989.69 207.27 -0.5989E 02- 35.98 0.01176 
7 613.14 33.70 0.3984F-01 18.01 0.01556 
8 4 r;5,63 1-3-4.- -8 5 0,1562E 01 16-4-5-0 0.01877- 
9 495.52 134.86 0.1563F-01 16.5C 0.01878 

------------10 - 1343.97- -414.55 0.3136E-01- 37.82 0.01318 



2 ERERAH-0-4.(2/ MET0Y1-CY-F-UHH-F-X-ANFt2/  SY STEMr- 14-9--- 

SUMPARY VIF DATA AND CALELLATFO PR0PERTIES 

NO. P T X1 Y1 Fla F2CL PHIL PHI2 GI G2 INIGI/G2/ H11 822 812 
- - 1 500.00 79.4 0.0300 0.1440 565.12 23E.58 0.98e4 0.9637 10.0155 0.9594 2.3456 -386.81 -1558.02 -1065.77 

, -2- 500.-00 -- 71.0 0.0770 0.4340 466.55 292.71 0.9895 0.9617 - 5.9656 1.0042 1.7818 -396.41 -161C.20 -1098.93 - 3 500.00 64.9 C.1800 0.4510 250.64 236.5C 0.9892 0.9589 3.8402 1.2544 1.1189 -411.22 -1685.18 -1146.75 
H:-4---500.-00-- -68.0 0.2500 0.5110 407.26 - 264.34 0.9895 0.9602 - 2.4785 - 1.1804 0.7418 -403.38- -1647.58 -1122.57 - ,.., 5 500.00 67.0 0.3310 0.5400 388.45 255.37 0.9896 0.9596 2.0719 1.2878 0.4755 -405.79 -1660.38 -1130.64 6 5-l0.00 6&.8 0-1.42-743 -0. 5580- 195.25 253 • 6 1 -0.9496- 0 .9595- 1 .6 752- 1.4545 G• 1413 - -406. 27 -1662• S6----1132•27- 

7 500.00 66.7 0.9090 0.5810 383.46 252.73 0.9957 0.9593 1.41C2 1.6145 -0.0536 -406.51 -1664.26 -1133.08 1---8---- 5)0.00 66.6 C.5810 0.6000 381.68 -251.86 0.9897 0.9592 1.3365 1.8121 -0.3045 -406.76 -1665.55 -1133.90-- 
9 500.00 66.5 0.6680 0.623C 179.9C 25C.98 0.9498 0.9590 1.2127 2.1626 -0.5785 -407.00 -1666.85 -1134.71 

-1-0 -530.04---66.5-0-.7350 -0,6500- 179.90-- 250.98 -0.9999 0.9589-1.1500 2.5150 -0.7825 -407.00 -1666.85 -1134.71 - 
11 510.00 67.0 0.7880 0.6420 388.85 255.37 0.9600 0.9989 1.09S7 2.8073 -0.9372 -405.79 -1660.38 -1130.64 
12 !7J-9.00 67.5 044410  0.4494---397.97 254-.482 0.99-0-2- 0.95-90 4.-$59C -3.292-4---1.1343---404.58---1653.96---1126.59L- 
13 513.00 68.1 0.887( 0.7680 409.14 265.25 C.09C3 0.9589 1.0459 3.6994 -1.2633 -403.14 -1646.31 -1121.77 

--14--500.0G 69.2 -0.9350- 0.8350 430.23 - 275.41- 0.9905 0.9590 - 1.0261 4.4054 -1.4571 - -400.55 -1632.45 -1113.01 
15 500.00 70.3 0.9650 0.4990 452.16 2E5.89 C.99C7 0.9590 1.0187 4.8248 -1.5553 -398.01 -1618.79 -1104.37 

PUFF C0PP1NENT PRCPERTIES  
CRITICAL PROPERTIES 

1- T = 508.50- -P = 41.00 -N =, 218.50- OMEGA--= 0.663 OMEGAH-= 0.187 DIPOLE = 1.60 -ETA e--0.0 
2 T = 572.30 P = 34.30 V = 372.40 OMEGA = 0.235 OMFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

- VAPOR PRESSURE-EQUATION COEFFICIENTS VAPCR PRESSURE AT NBP 
I A = 0.666041 CI B = 0.81305E 03 C = 0.13293F 03 P = 769.7 AT T = 82.5 
2 A -= 0.68269E 01 B = 0•12729F-  04 C = 0.22-1631 03   -FL '0-- 759:3- AT- T-40-1418-49  

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 
A A = -0.14178F C3 - 8 = -.49807E-  ee -c = 0.528701-03 In NU! eER = 22--  -- ------ 
2 A = 0.11310E 03 8 = -.367401-01 C = 0.30202F-03 ID NUMBER = 26 

. - 

MIXTURE PROPERTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.22389F 01 B = -.56531F 01 C = 0.191611 01 AREA ABOVE THE X-AXIS IS 0.4942 --------------- 
STAN0ARC CEVIATIrN = 0.13527E 00 AREA BELOW THE X-AXIS IS -0.4432 

 IN-FINITE DILUTION-ACTIVITY-COEFFICIENTS CROSS-CVFB POINT IS X = 0.47 -  
CLINE = 9.382C G2INF = 4.4735 NORNALIZEC AREA CIFFFRENCF IS 0.0544 
TIINF - 86.72 T-2--INE-=- 72.31 ---HE-RING-TON J-EAGTOR t& 4-03 - 

CONSISTENCY INDEX IS -4.3C 



SUMMARY OF WILSON PARAMFTERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
MOOFL NO.- PARAMFTFR VALUFS OBJECTIVF FUNCTION PRFSSURE --- COMPOSITICN - -- 

1 1679.50 91.35 0.1404E-08 21.24 0.C1785 
2 1759.53 -7-84-0-66 04-18-24F--01----. 9,67- -0.01151 -- ----•--- ---- 
3 1864.43 172.29 0.4861F 00 11.44 0.01176 
4 -180C.91 181.74 0.5921F-01- • 10.:17-- - 0.01125 • 
5 1764.62 2C2.14 C.2162E-01 9.69 0.01143 

.... __ 6- -1812.02 176.58 0.5 / 81F-02-- -- • -- 10.34 0.01134 -- 
7 1755.42 2C8.74 0.14471-01 9.65 0.01160 
8 47-7-7,--44-- -221.05  -0.151F-C1 
9 1727.26 221.23 0.15511-01 9.57 0.01188 

10- -1860.18 173.56 - 0.58571-02 11.37 0.01173 



2 PPOPXPR-84-1/ WATE4481-1  SVSTFM-1-20A- - -- 

SUMNAPY V1F rATA Anr. CALCULATFC PP1PERTIFS 

NO. P T X1 YI FITL F2CL PHI1 PHI2 01. C2 INI01/62) 811 822 812 
- ,...... 

I 780.00 95.0 0.0080 0.1600 1210.53 624.39 0.9935 C.9827 12.4188 1.C122 2.5C88 -351.48 -52S C5 -331.79 
- -2 760.00 91.3 0.0160 0.2850 1059.91 544.84 0.9918 0.9825 12.6336 0.9952 2.5412 -357.33 -541.23 -339.79 

3 760.00 89.8 0.0250 0.3250 1002.84 515.07 0.9913 0.5E24 S.7390 1.0029 2.2732 -359.80 -546.25 -343.13 
4 160.00 88.2 0.0120 0.365C 944.62 484.81 C.9908 0.9824 9.0670 1.0096 2.1951 -362.50 -551.66 -346.75 
5 760.00 84.9 0.0690 0.4390 832.55 427.02 0.9899 0.9823 6.0304 1.0557 1.7426 -368.29 -563.00 -354.41 
6 7-,0.-04---44.41--4.1104 0.4900 772.71 -146.42 0.9843- 0.9833 4.1220 1.0785 1.3881 -371.77 -565.64-----358.95-- 
7 761.00 91.6 1.2191 0.5460 730.77 375.06 0.9887 C.5826 2.3824 1.1808 0.7C19 -374.40 -574.59 -362.35 
-9- 761.00 91.1 1.3400 0.5700 716.31 -367.66--0.9885----0.9827 -- 1.7536 1.3226 0.2821 -375.36 -576.36 -363.58 
9 760.00 81.7 0.4200 0.5900 704.72 161.84 C.9883 0.9828 1.4931 1.4583 0.0236 -376.13 -577.79 -364.57 

- 10---760.c0 Pe.3 0.9)0 0.6250 693.37 356.09 0.9891 0.9831 1.2273 1.7474 -0.3523 -376.9C -579.22 -365.56 
11 731.01 80.2 0.5600 0.6350 690.56 354.66 0.9880 0.9831 1.2295 1.7465 -0.3510 -377.10 -579.58 -365.81 
12 7W3.-00 31.1 9.----0.640gi 687.75 383.24 444-474 0.9843 1.1994 1.8048 -0.4087 -377.29 -579.94 -366.06 
13 760.00 80.0 0.71)0 0.7000 684.95 351.83 0.9877 0.9918 1.0624 2.2755 -0.7616 -377.48 -580.30 -366.31 
14--- 750.00---80.0 0.7500 0.7100 684.95 351.83 0.9875 C.9841 1.0635 2.2944 -0.7689 -377.48 -580.30 -366.31 
15 760.00 80.1 C.7800 0.751C 687.75 353.24 0.9875 0.9844 1.0463 2.4051 -0.8324 -377.29 -574.94 -366.06 

- 16r---760.00 80.2 C.9310  0.7900 691.56 154.66 0.9873 0.9849 1.0313 2.6053 -0.9267 -377.10 -579.58 -365.81 
17 761.30 90.9 0.9710 0.8210 710.45 364.74 C.9873 C.9853 •0.9927 2.8410 -1.0515 -375.74 -577.C8 -364.08 
18 76-1.01 8.1.6 0.4000 0.6540-- 701.44 160.39-0.9472 0.9857  1.0067-----3.1159 -1.1298 -376.12 -578.15 -364.82 - 
19 780.00 81.0 C.9450 0.9000 711.32 366.20 0.9872 0.9664 0.9988 3.7197 -1.3148 -375.55 -576.72 -363.83 

---20-- 150.00 81.2 0.9601 0.9210 719.10 369.13 0.9871 0.9867 0.9970 4.0605 -1.4043 -375.17 -576.01 -363.34 

PUFF COmPONENT PROPERTIES 
CRITICAL PROPEPTIE-S- - - 

1 I = 508.50 P = 47.00 V = 218.50 CMFGA = 0.663 OMFCAH = 0.187 DIPOLE = 1.60 FTA = 0.0 -_2_____._T..=-647.40_..__.-P-= ***** V =- 55.20 OMEGA = P.344 OMFGAH = 0.010 DIPOLE = 1.85 ETA = -0.0 - 
VAPOR PRFSSURF ECLATIoN CCEFFICIENTS VAPOR PRESSURE AT NOP 

1 A . 0.66604c Cl--8 * 0.81305F 03- C = 0.13293F 03 P = 769.7 AT T - 82.5 - -- 
2 A . C.75668F 01 B = 0.16682F 04 C = 0.22800F 03 P = 760.0 AT T = 1CC.0 

9OL-44-4-FIL-44C-CG444-1-44-CO-cff4C.1-chTS  ----- --___--------- ----COMPCNENT 10-ECHO-CHE-CK  
1 A = 0.14178F 03 8 = -.49807E 00 C = 0.92870E-03 ID NUMBER = 22 
2 A = 0.22887E C2 A = -.36416E-C1 C = 0.68556F-04 IC NUMBER = 34 

• . 
MIXTURE PROPERTIFc 

ACTIVITY PATIO FoL4TIGA CCU-FIE-if-MS  RCSULTS OF THFR-MODNNAMIC-0ON-5-15TENCY TEST 
A = 0.23711r 01 3 = -.680011 01 C = 0.32348E 01 AREA ABOVE THE X-AXIS IS 0.4769 
STANPARO PFVIATICN = 0.16760F 00 AREA BEIOti THE X-AXIS IS -0.4276 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVFR POINT IS X = 0.44 
- - - - - - - MINE = 1).7093 G2INF . 3.3008 NORMAIIZED AREA DIFFFPENCF IS 0.0545 --- 

HIT-  = 100.00 T2INF = 82.19 HERINGTON J-FACTOR IS 8.50 
-CON SI 5 TF NC le- I NOE X I 5-3.04 



SUMMARY OF WILSCN PAPAMFTFRS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
-- ROOF! Aq. PARAMETER VALUF& --OBJECTIVE FUNCTION -- -----P-RFSSURE - COMPOSITION 

1 508.42 1262.86 0.5463F-06 21.41 0.01756 
2 940.99 1224-s64------14-1-1-1-0-2---- 8-471-  -0.01454- 
3 670.94 1362.e4 0.22381 01 13.31 0.00711 
4 - 680.99 1338.22 C.5876E-01 IC. 10 - 0.00638 - - - 
5 758.94 12e4.E2 C.47971-02 6.06 0.00739 

 ---6- 708.17 -1318.40 0.26536-02 7.69 - - 0.00645 - -- 
7 742.67 1292.97 0.3233F-02 6.47 C.00705 
8 789-4,-7-5 -12-7C-.32---------0.--16-04F-02   -5.59-   0.00804  
9 789.74 1270.32 C.16C4F-02 5.59 0.00804 

10---- -649.17 1381.54 --- 0.1554F-01 - - - - 15.44 - 0.00785 . 

**CIAONOSTIC** 
2 DATA PCINTS FRCM CRIGINAL REFFRFNCE CFLFTFO PRIOR TO CALCULATION 

SF-F---1--1-4--T-R8-14UC--T-LON---F-P4-:--LTFT-A-Tt-S---CENCFRNING-C-ATA---eAS-F {ORATE- - -- - 



2 Prne4NrL(1) WATE11(2) SYSTEM 1208  

SUMMARY VLE DATA AND CALCULATED PROPERTIES 

NO. P T XI Y1 F101 F201 PHI' PHI2 G1 G2 LNIG1/G2/ 811 822 812 

1 750.00 97.6 0.0045 0.0815 1324.09 E85.06 0.9946 0.9829 10.3106 1.0055 2.3277 -347.60 -520.76 -326.40 
-----2---- 760400- 96.2- 0.9069 0.1495 1?62 .63 - 652.14 0.9918 - 0.9828 - 12..1463' 0.9907 2.5064 -349.65 - - -525.16 - - ---329.25 

3 761.00 93.7 C.0127 0.2185 1154.23 594.55 0.9927 0.9826 11.2143 0.9936 2.4236 -353.56 -533.43 -334.65 
----4----761.10 47.8 1.0357 0.3692 931.88 478.21 0.9907-  0.9824 - 8.3326 1.0206 2.0998 -363.12 - -552.88 -347.57 

5 750.00 84.3 0.0678 0.4647 812.66 416.82 0.9896 0.9824 6.3253 1.0279 1.8170 -369.42 -565.16 -355.88 
6 7'.1.00 42.8 1.133-0---4.-5-136 7-6-7.44 394.93 C.5852 f.-.-9824---3.-6967 1.08-45 -1.2263---372.07---570.20 359.3-3- 
7 750.00 82.5 (1.1651 0.5153 758.14 388.98 0.9890 0.9825 3.0858 1.1137 1.0191 -372.67 -571.33 -360.11 

----9--- 761.00 81.5 C.3204 0.5456 728.42 -373.86 0.988/-0.9825 1.7517 1.3346 0.2719 -374.56 -574.87 -3E2.55 
9 760.00 81.4 0.3336 0.5499 726.38 372.83 0.98E7 C.9826 1.6973 1.3550 0.2253 -374.69 -575.12 -362.72 

 U1- -760.00---41.2 1.1732-- 0.5615 718.41. 368.99 0.9826 0.9826 1.5598 1.4195 0.0943 -375.19 -576.04 --363.36 
11 760.00 80.8 C.4720 0.586C 7C6.72 362.85 C.9884 0.9828 1.3159 1.6130 -0.2036 -375.99 -577.54 -3E4.40 
12 760.00 00.7 0.4754 0-.5-886 7E5-.60 162..24 0.9804---C.-98243---1.3148----1.6165---0.2073-----376.07-----514.64----364.50- 
13 751.00 83.6 0.5197 0.6011 701.30 360.10 0.9883 0.9879 1.2398 1.7123 -0.3229 -376.36 -578.22 -364.87 

- 14- 740.00-81.5 - 0.5945- 0.6330 699.60 359.24 0.9881 0.9832 - 1.1397- 1.8813 -0.5012 -376.48 -578.43 -365.02 
15 750.00 80.5 0.7880 0.7546 697.89 35E-38 0.9875 0.9845 1.0269 2.4151 -0.8552 -376.59 -578.65 -365.17 

- 16- 760.00 80.5 0.8020 0.7680 - 700.45 359.67 0.9874 0.9846 1.0231 2.4363 -0.8677 -376.42 -578.33 -364.94 
17 760.00 81.1 0.9303 0.9010 722.59 370.90 '0.9872 0.9865 1.0028 2.8692 -1.0513 -374.94 -575.58 -363.04 
18 7!)0.-90 81.3 0.9669 -0-.9525- -73e6-13. --3784-8£ ---41.`i072----C...9873------0.-9994---2.7656- ----1 .0178- -373.93 - -573.70- -361.74- 

• 
PURF COMPONENT PROPERTIES 

CRITICAL-PROPEPTIFS - _ ..... . 
1 T = 508.50 P = 47.00 V = 218.50 LMFCA = 0.663 OMEGAH = 0.187 DIPOLE = 1.60 ETA = 0.0 
? T - 647,40---R ..--***** V . 55.20 CM-FGA-..-0.344- CMEGAH--. 0.010 - DIPOLE . 1485-- ETA-.--0.0---- 

VAPOR PRESSURE FOLATION COEFFICIENTS VAPOR PRESSURE AT N8P 
1  A =_0.66604F 01 1- = - 1.81305F-03 - C.- - 0.13293E 03 P = 769.7 AT T . 82.5 
2 A = 0.79668F 01 8 = 0.16682E 04 C = 0.22800F 03 P = 760.0 AT 1 = 100.0 

 MOLAR-VOLUME EQUATION-COEFFICIENTS- - - COMPONENT in ECHO CHECK - - --• 
1 A = 0.14178F 03 8 = -.49807E 00 C = 0.92870E-03 • ID NUMBER = 22 
2 A . 0,2-2-844F-c-2- a-. .364-1-6E-B1---C-.-0.6855-6F-04. IC NUMFIER-.-34 

MIXTURE PRnPFRTIFS 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST- 

A  = 0.23612E 01 8 = -.75931E 01 C = 0.43288E 01 AREA ABOVE THE X-AXIS IS 0.4294 
STWIAPO- OF-It 1 AT i Sh- •• -0.12284F-00-- -   APEA•BELOW THE--X-AXIS IS- -0.4218  

INFINITE DILUTION: ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.40 
GlINF = 10.6038 G?INF = 2.4673 NORNALIZFC AREA DIFFERENCE IS 0.0089 - - 
111NF = 100.00 T2INF = 82.19 HERINGTON J-FACTOR IS 8.29 -- - - - CONSISTENCY INDEX IS -7.40 - ---- 



------`----`-- - ` - - - ` - - '-- ` ` ` - 
5uww^oY OF WILSON p^n^wFTFn\ QUALITY OF FIT (pFxN ABSOLUTE nFVIxTIoN) ------fJOnpt' PxxxwErpnv^u/E5--'oeJEcr{vErVwc/Bx*--'---- Pnps6opF -Co*pV5ITI6n- -- - 

| 718.1*' 1037.+z u.9860s-08 47.13 o.Czuae 
u 91o.135 12oe.eo c u» u+6 »o o=naf-1+  
3 587.32 1316.0+ 0.+,97p 01 12.85 0.01/46 --- --~------~66.72-~  - t87.51  '--- u.o~sx~-n~--- ~~------ y.32 ' ---- 0.01081  --- - ---' 
r /}6.7» 1257.99 0. 7332F-02 F. 6? 0.00862 - '-----6' --7a1.|» a67.n'A -- 0,3e4Ip-u2  ------~ -- - 9.88 - o.00856 - ' 
7 765.50* 125c.49 0.5n51r-c2 9.11 0.00886 
o 745~2-7 1 ^r  no  -nwuoe~+  
9 745.25 1a52.39 0.366+*-02 8.99 o.oc854 

-------~*----~~~.*~ --1205.26-----u.1833e-0I--- - 0.01140 



_ _ ... 

ITTRAWORITURAN11) DIME-T4Y-tECPALA-WIDU(2) SYSTEM 1-2-1 
• 

_ - 
SUMMARY VLF DATA Amn CALCULATE(' PROPERTIES 

NO. P T X1 YI FtrL F201 PHII PHI2 Cl G2 LNIC1/G2/ ell 822 812 

1 760.00 114.3 0.0870 0.6910 2655.58 259.20 0.9794 0.9678 2.2166 0.9610 0.8358 -652.81 -1C2C.79 -841.96 
---7----760.00---109.0 0.1340 0.7540 2354.50-  216.67 0.-9785 0.9664 1.7720 0.9604 0.6125 -673.75 -1045.81 -.....866.86-- 

3 750.00 96.0 0.2120 0.8100 1718.17 135.72 C.9759 C.9628 1.6444 1.2965 0.2377 -729.93 -1111.39 -933.53 ---4- -760600 77.-6- 0.6791 0.9390 1042.85 64.82 0.9714 0.9563 0.9760 2.1250 -0.7780 -823.61 -1215.92 -1.044.42- 
5 760.00 74.0 0.8850 0.9580 938.21 55.43 1.9703 0.9548 0.8483 4.7681 -1.7265 -844.30 -1238.19 -1068.88 
6 760.00 70.2 C.9601 0.974-C -83.-54 46.78 0.9692 0-49532-0-.43907---1-0.43-38-1- ---2.4222-.-----867-6-12- --12-62.1r1--*10954-83-- 

• _ ......._ 
PURE COMPONENT PRCPERTIES . 

CRITTCAL PROPERTIES ____ 
1 T = 541.20 P = 51.20 V = 223.90 OMECA = 0.211 OMFGAH = 0.192 DIPOLE = 0.0 ETA = 0.0 
2 T ,•--647-.v2 ---P---"'-44-i-2-0----V-. 264.80 EPEGA • 0.0 0M-FGAH-0-0-4-22-1---D4POLE -..---4.--e €TA • 0-4-0  

VAPOR PRESSURE FOLATION COEFFICIENTS VAPOR PRESSURE AT NDP 
-1- A 0 0.69951F 01 FY. 0.12023E 04 C • 0.22625E-03 P = 760.0 AT- 7-= 66.0  
2 A = 0.699611 01 B = 0.14378E 04 C = 0.19983E 03 P = 760.0 AT T = 149.6 

 ----MOLAR VOLUME fOUATION COEFFICIENTS COMPONENT ID ECK) CHECK -- 
1 A = 0.12384E 03 B = -.36498E 00 C = 0.73600E-03 ID NUMBER = 53 
2.-----4,---4,6ashu  Ca n -  .868-3-3f 02 E---.-0•15-3001 03--- --ID--NUMBER--• 54 

- -- • 
MIXTURF PROPERTIES 

ACTIVITY-RAT III EQUATION COEFFICIENTS -RESULTS CF-THERMODYNAMIC CONSISTENCY -TEST--- --- --- 
A = 0.72524F 00 0 = -.50428E 00 C = -.27281F 01 AREA ABOVE THE X-AXIS IS 0.1929 
STANDARD DEVIATICK - 0.22066E 00 -A R-f-A-fiftli ii- THE-- X- A X I 5- t S - -04-6292 • 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.43 
 --GIME- 7.0652--  G2INF - - 12.2696 NORMALIZE(' AREA PIFFERFNCE IS •••.0.5306------- 

T1INF = 149.56 T2INF = 65.97 HFRINGTON J-FACTOR IS 36.98 . 
CONSISTENCY INDEX IS 16.09 __ 

SUMMARY OF toLsnN PARAMETERS QUALITY CF FIT (MEAN ABSOLUTE DEVIATION) 
MOREL NO. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE CCMPOSITION 

1 -269.14 1995.14 0.9095E-10 96.17 0.02613 
7 861.87 14C.93 0.3308E-01 96.92 - 0.02500 ----- 
3 30.70 2672.12 0.2626F 01 214.06 0.03413 • 
4 -117.25 '7300.45 0.6263F 00 143.56 0.02413 --_- 
5 1012.45 -95.53 0.49991-01 55.31 0.01965 
6 1779.29 -263.08 0.3875F-02 71.61 0.01498 
7 1142.95 -148.69 0.6212E-01 55.76 0.01884 
8 928.29 -67.11 0.4455E-C1 56.15 0.02035 . __ _ __ 
9 928.28 -67.10 0.44551-01 56.15 0.02035 • 
10 219.-48 31E3-.47 ----0.2563E--10-----------i29.54- ' 0.02477 ---- - 



TOTFAOYDROFURANII1 WATER(24 SYSTEM 122 

. - - 
SUMMARY VLF DATA AND CALCLLATED PRI:Pi:RUES 

mn. P T X1 Y1 FIOL F201 PHI1 P812 01 G2 INI01/02) ell 822 812 

1 313.20 50.0 0.0280 C.7000 429.12 92.18 0.9855 0.9929 17.3853 1.0078 2.8479 -1008.67 -700.14 -622.05 
--2 359.-80- -0-4-0380- .0.7450 429.12----92.48--4.-9825 --0.9921--16,127I-- 1.0262--- 2.7546---1008.67----/00.14 ---622.05-- 

3 333.40 50.0 0.0460 0.7670 429.12 92.18 0.9813 0.9919 14.5956 1.0073 2.6734 -1008.67 -700.14 -622.05 
50.-50. 0- -0.-0750 ---0.7810- 429.12 92.18 --0.9794- -0.9914 9.9768---- 1.0703 -2.2323 -1008.67 -700.14-76220.05-- 

5 440.40 50.0 0.1165 0.7970 429.12 92.18 0.57E4 C.9912 6.8567 1.0877 1.8412 -1008.67 -700.14 -622.05 
6 4.45.40 50.0 0.1830 0.-R0.90-----449,42 S2-. 18 0 ..9-7-E1  8-99-1-2-----4-.4300- 1 171.9 143297 -.74008 • 67- -770C s -14 -7422. 05 
7 447.00 51.0 0.2280 0.8020 429.12 92.18 0.9780 0.9912 3.5770 1.2323 1.0657 -1008.67 -700.14 -622.05 

50.0 G.2640 C.,3000 429.12- 42.16 0.9780 0.9914- 3.0869 1.307S - 0.85e8 --1008.67 -700.14 -7622.05-- 
9 449.40 50.0 0.3540 C.8020 429.12 92.18 0.9779 0.9911 2.3159 1.4804 0.4475 .1008.67 -700.14 -622.05 

1f}_...__..431.10 50.0 0.4410 0.8030 429.12 -92.18 0.9778 0.4911 1.8682 1.7086 0.0893 -1008.67 -700.14 -7622.05-- 
11 453.50 50.0 0.5310 0.8050 429.12 92.18 0.9777 0.9911 1.5635 2.0265 -0.2594 -1C08.67 -70C.14 -622.05 
-12 456.20 50.0 0.5110 0.8100 424.12  
13 459.80 50.-0 0.6980 0.8200 429.12 S2.18 0.9773 C.9912 1.2279 2.9458 -0.8751 -1008.67 -700.14 -622.05 
14 453. 40- - 5C. 0 0.7650 • 0.832.0___--429.12-------92.-18 -0 .9771 0.9914 1.1454.-3.5615 ---1.1344-----1C08.67 ------70C•14 -----622 .05 
15 464.E0 50.0 0.7980 0.8400 429.12 92.18 0.9770 0.9915 1.1118 3.9584 -1.2699 -1008.67 -700.14 -622.05 

---465•40-- 50340- -4-.8684 -04.8614 429.12 42.18 0.4769. 0,9914 1-.0538 5.1200 -4.5808 -1008.67 -700.14 -7622.05-- 
17 464.30 50.0 C.8880 0.8700 429.12 92.18 0.9769 0.9921 1.0336 5.7978 -1.7244 -1008.67 -70C.14 -622.05 
18 41.2.10 50.3 0.9220 0.9010 429.12 92.18 0.9770 0.9427 1.022-1 6.3138 4-.4149 4.004.:47 -700.14 -622a-05-- 
19 456.40 50.0 0.9560 0.9360 429.12 92.18 0.9772 C.9935 1.0157 7.1521 -1.9519 -1008.67 -700.14 -622.05 

-50.-0 --0.979f----0.9650-429.12 92418- 0.9775 -0.9942 1.0085 -8.0858 --2•0816 *1008.67 .700.14 -622.05- 
. 

PUFF crIPPnyrNT PROPEPTIES 
CRITICAL PROPERTIES 

1 T = 541.20 P = 51.20 V = 223.90 0MFGA = 0.211 OMEGAH = 0.192 DIPOLE = 0.0 ETA = 0.0 
• 2 T = 647.40 P ***** . V . S5.26 OMEGA .= 0.344 OMEGAH = 0.010 DIPOLE = 1.85 ETA = -0.0 
VAPOR PRFSSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT NBP 

1 A =-0.69951F 01 B = 0.12023E 04 C = 0.22625F 03 P = 760.0 AT T • 66.0 
2 A = 0.79668F 01 5 = 0.16682F 04 C = 0.22800F 03 • P = 760.0 AT I = 100.0 

M L-A*- Val-b44F--E.OU 4-1-10N- F- F I C I COMPONENT TO 'ECHO- CHECK-- - 
• 1 A = 0.123947 03 R = -.36498E 00 C = 0.73600E-03 IC NUMBER = 53 • 

 -__-2___--_-A = 0.22887E- 02 B = -.36416F-01 C = 0.68556E-04 ID hUMBER = 34- --- 

• 
MIXTURE PROPERTIES 

t-A4ON.---E4WF--E4-G4F-*-TS RESULTS-OF--THERMODYNAMIC-CONSISTENCY-TEST . 
A = 0.28317F 01 5 = -.73686E 01 C.= 0.25805E 01 AREA ABOVE THE X-AXIS IS 0.6067 
• STANDARD DEVIATION . 0.16511E 00 AREA BELOW THE X-AXIS IS 70.5992- - 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-CVER POINT IS X = 0.46 
GIINF =.16.9741 02INE = 7.0740 NORMALIZED AREA DIFFERENCE IS -000063 
TIINF = 50.00 T2INF = 50.00 CONSISTENCY INDEX IS 0.63 

• - 



SUMMARY OF vilLsnm RAPAMFTFPS OUALITY OF FIT INFAN ABSCLUTE OFVIATICKI 
Mg0FL Nfl. - PARAMETER VALUES 09JECTIVF FUNCTION - PRESSUPF COMPOSITION 

1 426.71• 1656.55 0.4375F-05 45.71 0.02955 
2 1041-4-84 +945-449  04-846-7F--13-- 5.8C• 0.00569- 
3 910.08 1827.78 0.46501 01 11.87 0.00606  

 -4 956.33 - - 1915.35-- C.5CC6F-01 10.63 0.00567 
5 857.03 1978.56 0.1024F-01 5.50 0.00567 

-6- 485.42 [9C6.80 0.1687F-02 6.48 - 0.00510 
7 853.56- 1985.90 0.8752E-02 6.01 0.00578 P, 851.10 1901-.48 0.8047F 02 E.- ."09 - 0.00586  
9 851.1C 15';1.1.8 0.8047F-02 6.09 0.00586 

-- 443- 9-37.04 1807.41 0.7819F-02 -13.20 



TOLUFNC11) 1TIANOL(?) SYSTE-4-1-2-3  

SUMMARY VIE DATA AND CALCULATEC PROPFRTIFS 

Nn. P T X1 YI FInt. F2OL PHI1 PH12 GI G2 IN(G1/G2) 811 822 812 

1 756.00 91.1 0.0666 0.4478 4C5.28 1158.89 0.9617 0.9708 11.8985 0.3739 3.4603 -1372.33 -1023.59 -833.07 
2 756.00 ---48.2----0.f1908---0.5083-- 373.73- 1047.72 0.9552 0.9712 10.8198 0.3782 - 3.3538 -1400.59 -1055.32 -848.63 -- 

756.00 87.4 C.0985 0.5224 364.82 1020.02 0.95E5 C.9713 10.4941 0.3806 3.3169 -14C8.17 -1063.83 -852.79 
-4-756.00- -0.1191-----0.5570---343.55- 954.16 0.9570 0.9716 9.8108 0.3963 3.2346 -1427.18 -1085.18 -863.20  

5 756.00 83.4 C.1576 C.5991 319.54 880.31 0.9551 0.9722 8.5568 0.3965 3.0719 -1450.38 -1111.23 -875.86 
6 756.40----44-1-6---0-.2423 -0.9527 f.-9732- 6.38E8 -0.4289----2.7011----1480.84 -1145.46 -892.44- 
7 756.00 79.1 0.3469 0.6830 276.44 740.18 0.9514 0.9738 5.102S 0.4760 2.3722 -1497.71 -1164.31 -901.54 

78.4 .0.4283- 0.7018 269.88 729.41 0.9507 0.9744 - 4.3468 0.5257 2.1126 -1505.67 -1173.23 -905.84 ----- 
9 756.00 77.9 0.4890 0.7141 265.73 716.92 C.95C3 C.5748 3.9326 0.5739 1.9246 -1510.83 -1179.01 -S08.63 

--10---756.00- -77.3 -0.6334 0.7444 259.42 699.19 0.9454 C.5760 3.2360 0.7334 1.4844 -1518.34 -1187.41 --912.68 ----- 
11 756.00 77.0 C.7310 0.7751 257.49 692.20 0.9489 0.9774 2.9423 0.8906 1.1951 -1521.36 -119C.79 -914.30 
12 756.01 77.0 1.4042 0.4094 254.44 691.4-2 0.94C4 -G.-9-792-----24-7816---1.G621 0.9628 -1521.82 -1191.31----914.55- 
13 756.00 77;1 0.8794 0.8554 258.48 695.14 0.94E0 C.9416 2.6865 1.2773 0.7435 -1520.08 -1189.36 -913.61 
14 756.0G- 77,4 -0.9262- 04E975 760.73 701.89 0.9478 0.9841 2.6527 1.4689 0.5910 -1517.18 -1186.11 --S12.05 
15 756.00 77.4 0.9382 0.5095 261.18 7C3.25 C.9478 C.9848 2.65C2 1.5401 0.5428 -1516.60 -1185.46 -911.74 

-16  756-.04---7-7.6- 0.9-545---0.4304 262.54- 707.32 G*9477 0.9860 2.6498 - -1.6086 0.4991 - -1514.86 -1183.52 -910.80-- -- 

PURE COMPONENT PROPFRTIFS 
C9FT-MAL-PROP+RTIFs 

T = 594.01 P = 40.00 V = 331.10 OMEGA = 0.241 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 • 
2 T =-516.0t1- P =_ 63.£C V ----161.3c GMEGA = 0.637 CMEGAH = 0.152 DIPOLE = 1.69 - ETA =--1.10-- - 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPCP PRESSURE AT N8P 
1 A 0-47-953-3-E-01  = 0.13434E 04 C = 0.2+938E-03-  P-= 759.4-AT-T-=-11-0.4  
2 A = C.8C4499 Cl B = C.15543F C4 C = 0.22265F 03 P = 762.1 AT T = 78.4 

-WILAR VOLUME EQUATION COEFFICIENTS COMPONENT 10 ECHO CHECK 
A = C.9R864E 02 8 = -.55774E-01 C = 0.27703F-03 ID NLMBFR = 33 

?-----A -=-0.53701E C2 8 = -.31109E-01 C = 0.16000E-03 ID NUM8FR = 11 

MIXTURE PROPFRTIES 
 -ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CCNSISTENCY-TEST------------ 

A = 0.36910E 01 8 = -.392921 01 C = 0.63897E 00 EQUATION SOLVED FOR X-INTEPCEPT 
STANDARD DEVIATION = 0.251196-01 ROOTS ARE: X = 0.49922E Cl AND-X = 0s11571E 01 

INFINITE DILUTION ACTIVITY COEFFICIENTS NEITHER ROOT IS IN THE RANCE 0 TO 1 
CLINE =-40-441147- -G-244E-=-- 41.-6648-- THE-RMO0YNA441-07CON&ISTENGY-TEST-14-ABORTED  
TITNIF = 78.2C 12INF = 110.44 



SUMMARY OF Wit SON PARAMETERS QUALITY OF FIT (NEAN ABSOLUTE DEVIATION) 
NonFL NC. - PARAMETER VALUES - OBJECTIVE FUNCTION - - PRESSURE COMPOSITICN 

I 4516./6 -614.20 0.2474E-09 336.31 0.32570 
2 434.57 10-1-2-3-.702 0.5493F-e1 . 48E.58- 0.40757 
3 2941.15 991.03 0.1954E 03 301.76 0.41445 
4 1947.97 -2061.90 C. 1940F -02 .466.05 0.27913  
5 -538.53 10100.31 0.6689E 01 203.24 0.40035 6 4609.54 -934P.09 0.2191E 01 -- - 647.42 0.23334 
7 2174.79 -2321.25 C.5629C CI 505.50 0.27062 
H 210,28-----5-a-54.61 -e,124e-P-411    1- 62.66 0.41977 - 
9 -201.84 5166.61 C.12C31 01 162.07 C.42C01 

-------------i0 ---- -1051.78-- 223'6.23 0.1724F 01 289.55 0.35167  



• 
TOLLFNC(1) IS0AMYL ALCOHCLI2/ SYS-FE-M-12-4k 

• 
SOPPARY VLF CaTA ANC CAICi.JLATEO PRCPERTIES .  

NO. P T Xi I'l F1CL E20L PHI1 PhI2 G1 62 IN(GI/G2) 811 B22 812 
--- 

1 135.00 80.0 C.0550 0.3120 290.77 90.18 1.0000 1.0000 2.6319 1.0892 0.8823 C.0 C.0 0.0 
2 143.00 90,,o 0.0740 0.3450 290.77 90.18 1.0000 1.0000 2.2911 1.1209 0.7149 - 0.0 - - 0.0-- -- 0.0-- 
3 162.00 80.0 0.1120 0.4550 290.77 90.18 1.0000 1.0000 2.2615 1.1017 0.7192 0.0 0.0 0.0 

- -4 -201.00-- 80.0 -0.2160 0.EC5C 29C.77 90.18 1.0000 1.0000 1.7703 1.1513 0.4303 0.0 - Co0 -- 6o0-- 
5 2l0.00 80.0 0.2410 0.6100 290.77 90.18 1.0000 1.0000 1.8260 1.1954 0.4237 0.0 0.0 0.0 
6 212.00 ec.0 C.2560 4.-6440 290.7-7----90.18--1.0-0-00---1--.0000----1.7923. 101679 0.4283- 0.0- Ca-Ca- -0.0-- 
7 246.00 80.0 0.4320 0.7210 290.77 90.18 1.0000 1.0000 1.4102 1.3384 0.0523 0.0 0.0 0.0 

-----13---  258.00 90.0 -0.5200 0.7550 290.77 90.18 1.0000 160000 1.2P66 1.4585 -0.1254 0.0 -- -040 -- 0.0 -- 
9 264.00 30.0 0.5660 0.7860 290.77 90.18 1.0000 1.0000 1.2591 1.4417 -0.1354 0.0 0.0 0.0 

--10----281.04 80.0- 0.5780- 0.7780 -290.77 - 90.18 1.0000 1.0000 1.2389 1.5614 -0.2314 - - 0.0 - 0.0 0.0 - 
11 230.00 80.0 0.73)0 0.8320 290.77 90.18 1.0000 1.0000 1.0959 1.9294 -0.5656 0.0 0.0 0.0 
12 732.c0 80.0 0.813-0- 01-4640  -29.0.77 -90.18- 1.40000-1.-0000 1.0292 -2.2712 -••04.7916 0.0- -0.0 -.-- 0.0-- 
13 285.00 80.0 0.8210 0.8720 290.77 90.18 1.0000 1.0000 1.0408 2.244 3 -0.7684 0.0 0.0 0.0 

---14-- 295•00---80-.0.- --0.9140----0.9786 290.77 - -----90.18 - 1.0000 - 1.0000 - - 1.0285 - 2.7348 -0,9780 - - - - 0.0 0.0 040- 

PURE COMPONENT PROPERTIES 
CRITICAL PR-P-P-F-P-TIT-S-- - - 

1 T = 594.00 P = 40.00 V = 331.10- OMEGA = 0.241 OMFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
2 T = 0.0 P = 0.0 V = 0.0 - -OMEGA = 0.0 CPEGAH = 04279- CIPOLE = 0.0 -- ETA =-0.0 --- 

VAPOR PRESSURE ECUATION CCEFFICiENTS VAPOR PRESSURE AT NBP 
I- A = 0.69533E CI B = 0.13439E 04--- C- = 0.21938E 03 P = 759.4 AT 7-= 110.6 - 
2 A = 0.96879E Cl i = 0.27308E 04 C = 0.27315F 03 . P = 886.6 AT T = 132.0 

!,17LAn VCLU91 EQUATION- COEFFICIENTS  --- - COMPONENT 11) ECHO CHFCK--------- 
1 A = 0.98864E 02 8 = -.55774E-01 C = 0.27703E-03 ID NUMBER = 33 

--- 2- A = 0.10396E 03 B = 0.0 C = 0.0 - - - - ID NUMBER = 47- --- - --- 

MIXTURE PROPERTIES 
ACTIVITY PATIO EQ-UATION-GP-FFP-4-C-ITNTs --RESULTS-OF-THERMODYNAMIC CONSISTENCY ZEST  

A = 0.91190E 00 8 = -.18418E 01 . C = -.254681 00 AREA ABOVE THE X-AXIS IS 0.2164 
STANDARD DEVIATIDN = 0.4134CF-01- . AREA BELOW THE X-AXIS IS -0.3102 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.47 
GlINF = 2.4891 G2INE = 3.2691 NORMALIZED AREA DIFFERENCE IS -0.1782 
TIINF = 80.00 T2INF = 80.00 CONSISTENCY INCEX IS 17.82 



SUMMARY OF WILSCN FARANTTEPS OUAIITV CF FIT INFAN ABSCLUTE OFVIATICN) 
------mnnFt NO. PAPAMFTFP VALUES CPJECTIVE FUNCTICK PRESSURE COMPOSITION 

1 1E8.79 673.31 C.18151-11 7.98 . 0.01704, 
2 1236.-O4------1-79-405 0.68181 02 41.-60 0.04248 
3 277.11 686.50 0.2580F 00 3.05 0.02092 

--*  335.04 606.77 0.1098F no - 3.35 0.02051 
5 375.30 553.35 C.2287E-01 3.75 0.02022 - .-- - - 6. 449.64 281.66 0.5293F-02- 14.85 0.01126 
7 354.09 524.22 0.1188F-01 5.96 0.01783 

.  8 439.35 54G-4-24- C.28-151--1.2 2.18- 0.02288 
9 439.35 540.23 C.28151-02 2.18 0.07788 

685.95 C.32C3F-01 - 3.04 - - 0.02095 - 



TOLLCNEII) ISOAPYL ALCM c+-4-2-4---- sysTrm 12q3  
• • 

SUMMARY VIE DATA AND CALCULATED PP1PFRTIFS 

NO. A T X1 YI F101 F2CL PHI1 PHI2 G1 02 LNIG1/62) 811 822 812 

1 415.00 107.0 0.110n 0.3000 682.5C 319.05 1.0000 1.CCCO 1.6549 1.C211 0.4829 0.0 0.0 0.0 
------2- 470.00 -- 1.07.0 -0.1919 0.4360 - 682.50 319.05 - 1.0000 - 1.0000 -- 1.5683 • 1.0248 - 0.4255 0.0 - - - - 0.0 - • ----• 0.0 

3 525.00 107.0 0.2510 0.5120 682.5C 319.05 1.0010 1.0000 1.5650 1.0695 0.3807 0.0 0.0 0.0 --g...-_536.00 -- 107.0 -0.2890 0.5510 682.50 319.05 1.0000-1.0000 1.4934 : 1.C583 0.3443 0.0 0.0 0.0 
5 547.00 107.0 0.2960 0.50:1C 682.5C 319.05 1.0000 1.0000 1.5149 1.0664 0.3510 0.0 0.0 0.0 
6 . , 80 0,6440----68-2,5C 319.C5 1.00-00---1,0000----1,4041 -1.0980 -0,2459 --0-.0 ---0.0 -0,4)-- 
7 643.00 107.0 0.5110 0.7090 682.50 319.05 1.0000 1.0000 1.3030 1.1958 0.0859 0.0 0.0 0.0 

----9-- (65.00--177.0 0.6290 0.7630 682.5C - 319.05 1.0000 1.0000 1.1851 • 1.3354 -0.1194 - 0.0 - 0.0 • 0.0- 
9 630.00 107.0 C.6940 0.7930 682.50 319.05 1.0000 1.2000 1.1346 1.4373 -0.2365 0.0 C.0 0.0 ____..10- 640.00 107.0 0.9640 049640 682.50- 319.05 1.0000- 1.0000 1.0075 2.1558 -0.7607 0.0 -- -0.0 - ----0.0-- 

11 (13.00 107.0 0.9810 0.9760 682.5C 319.05 1.0000 1.1000 0.9933 2.56C9 -0.9471 0.0 0.0 0.0 

• 
-------- -PuRF-C -C*PCNEkT-RRMIFRTIFS 

CRITICAL PROPERTIES 
1-.__.. T- = - 594.00- - P = 40. CC - -V = - 331.1C - OMEGA = 0.241 -CNR; AH = 0.0 DIPOLE = 0.0 ETA = --0.0 .- 
2 T = 0.0 P = 0.0 V = 0.0 OMEGA = 0.0 OMEGAH = 0.279 DIPOLE = 0.0 ETA = 0.0 

VArC9 PRESSURE F- LAT14-1h-C-CIFFE-I-OTEN-TS VAPOR PRESSURE AT-NBP- 
I A = 0.69533F Cl II = 0.13439F 04 C = 0.219381 C3 P = 759.4 AT T = 110.6 

- 2 A = 0.56879F CI 9 = 0.27308F 04 C = 0.27315F 03 - P = 886.6 AT T = 132.0 -- - 
KILAR VOLUME FCUATION COEFFICIENTS CCPPCNENT ID ECI,0 CHECK 

1 A = 0.98864F 02 8 = -.55774E-01 - C = 0.27703E-03 - ID NUMBER = 33- - 
, A = C.1CIR9EF C3 8 = C.0 C = 0.0 IC NUMBER = 47 

• 

, ----------MIXT-UP,E PROPERTIES --  - --S __ _ ___ 
ACTIVITY RATIO EOLATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

--    A = 0.52067F 00 8-= -.23713F 00 C = -.12149F 01 AREA ABOVE THE X-AXIS IS 0.1833 
• STANOARC CEVIATICN = 0.37047E-01 AREA BELOW THE X-AXIS IS -C.1862 

INFINITE DILUTION AF-T-I-VITV-C-FIF-EFTETENT-S CROSS-OVER POINT IS X = 0.56 
• CIINF = 1.6832 G?INF = 2.5381 KORNALIZE0 AREA CIFFERENCE IS -0.0078 

TIINF = 107.00 T2INE = 107.00 CONSISTENCY INDEX IS 0.78 



• • - • 
SUMmARY 17 VA [ISM PAR AmF TEQS OUAI Il'Y OF FIT I PEAN ABSOLUTE DEVIATICNI 

--------- MO0FL- NO. PARAMETER VALUES • OBJECTIVE FUNC T I ON.  - • • • PRESSURE COMPOSITION - - • • 
1 -164.40. 875.83 0.9095E-11 21.66 0.00720 . 
P 3.12---FL .5-S.31 0.6541f•-•03 6.00- ••0 . 00967- 
3 -74.84 742.E5 C.7021E-01 11.50 . 0.00406 

-4-- -7.00- 723.24 0.2171E-01• 11.11 - ••• • 0.00461 - • -.••-••• 
5 -125.34 1026.81 C.2604F-02 5.41 0.00658 

-6 122.70 9C4. P.?. - •• 0.2630E-03-- ----• ••-• -• - • • • 12.35 • - • - • 0.002E9 - • • • - 
7 -138.74. 1042.7P 0.1621F-02 5.96 0.CC621 
8 1'S.96 10S7.69 O. 1-0-}Or 02 .4-659.   0.00863-  

• 9 -1_'9.y6 1097.65 C.1018r-02 4.59 0.00863 
- 1-0- -15.87• 759.97 0.2244F-01- 



TOLIFKCII/ CCTAKFI21 SYS1FH 125 

SUMNARY VLF RATA ANC CALCLLATF0 PROPFRTIFS 
-- - 

NO. P 1. X1 Y1 FILL F2CL PHI1 P612 GI 02 LNIGI/G21 811 B22 812 

1 760.00 124.4 0.0350 0.059C 1046.41 651.57 0.9676 C.9460 1.18C3 1.0079 0.1579 -1103.51 -1760.77 -1409.33 
2 76-0.0-0---12-46-.4 -0.-035-0---0.-0510 1046.41 691.57 0o-4616- 0.9464 1.1603 -1.0090 - 0.1397 --1103.51 -1760.77 -1409.33-- 
3 760.00 122.3 C.118C 0.184C GS2.24 653.46 0.9667 0.9450 1.1503 1.0110 0.1291 -1117.74 -1785.52 -1426.4C 

----4----760.00--421.3 0.1990 0:2500 967.15 635.8-8 0.9642 0.9445 1.1893 4.0010 0.1724 -1124.63 -1797.49 -1437.62 - 
5 750.00 121.2 0.1640 0.2510 964.11 634.14 0.9662 0.9445 1.1606 1.0083 0.1407 -1125.32 -1798.70 -1438.55 
6 76:3.00 121.1 0.1490 44-9-6-20 062.-24 432.41---0-6-946-1 0.0444 1-1,+-486---4-4002-2 444421 1124.0-1--1744.5C 4645.48  
7 760.00 119.4 0.2520 0.3660 920.19 603.45 0.9654 0.94'6 1.1528 1.0016 0.1407 -1137.91 -182C.60- -1455.42 
-8------760.04- 114.4- 0.-2524 0.3600 -920.19 603.45 0.9654 0.9416 1.1339 1.0110 0.1147-1137.91 -1820.60 -1455.42 
9 760.00 119.3 0.2560 0.3661 911.50 601.77 C.9653 C.9436 1.1377 1.0097 0.1194 -1138.61 -1821.83 -1456.37 

----10----750.04---149.2 0.2604- 0.3690 916.12 600.10-069653 0.9435 -1.1323 1.0131 - 0.1112 -1139.32 -1823.05 -.4457•31 
11 750.00 117.5 0.3560 0.4670 876.27 572.27 0.9646 0.9428 1.0934 1.0303 0.0594 -1151.45 -1644.17 -1473.57 

---1-2 7 . 1570 0.4710 673.96 57C-0-41-ens-9-645 6-6-94.27-----10.4425 1 .02-10------O-.0709-1 152• 17-----4845.42-----614744.54--- 
13 760.60 117.4 0.3600 0.4130 873.96 570.67 0.9645 0.9428 1.1211 1.0084 0.1059 -1152.17 -1845.42 -1474.54 

-14-760.4'4- 116-:3--.._G.4270 0.542C 841.92 553.22 0.9641 0.9423 - 1.0914 1.0287 0.0592 -1160.14 -1859.31 -1485.23 -- 
15 750.00 116.2 0.4290 0.5460 646.68 551.65 0.564C C.9422 1.0972 1.0262 0.0669 -1160.87 -1E60.58 -1486.21 

-- lb- 76a,oe- 114:6 -4.5390 0.6400 611.29 527.05 -0.9634 0.9416 - 1.0676- 1.0541 0.0127 -1172.64 -1881.09 -1502.00 -- 
17 760.00 114.5 0.5390 0.6410 104.12 525.54 0.9633 0.9415 1.0721 1.0542 0.C168 -1173.38 -1682.38 -15C3.00 
13 760.00 111.1 0.674C---&.--7-450 474.05 503.24---4.962-4---0*-44-04 4.4431 -4.0966 -0,0455-1184.61 -1501.94 ---1518.0-7  
19 760.00 113.0 0.6700 0.7410 777.04 503.29 0.9627 C.S4C9 1.0473 1.078-8 -0.0296 -1184.61 -1901.96 -1518.07 
 24 760.046-112,1 0.6930 0.7600 /72.13 500.36 0.9626 0.9409 1.0343 1.1107 -0.0713 -1186.12 -1904.60 -1520.10 -- 
21 760.00 117.3 C.7400 0.7970 762.3S 493.16 0.9624 4.9407 1.0295 1.1253• -0.0891 -1189.91 -1911.21 -1525.19 
22 -760.00--11 -1 --.-7---- 4.8070--0.8410 750.01- 484.59 -0.9622-60.9405 - 1.0207 1.15..50 -0.1236 -1194.49 -1919.19 -1531.34 -- 
23 764.00 111.6 0.3210 0.1570 747.96 483.18 0.9622 0.9405 1.0167 1.1750 -0.1447 -1195.25 -1920.53 -1532.37 
24 760.60 111.1 0.6790 0.--9-07-.0 747,78 4-76-e-15- 4.4624-0.9401- 1:0131---1.2086 ---041765---1199.09-19274:23-4537.52-- 
25 /60.00 110.9 0.916C 0.0300 733.74 . 473.36 C.9619 C.9403 1.0078 1.2508 -0.2161 -1200.64 -1525.52 -1535.59 

--- 24 760.00 14-0.9 0.9150 0.9290 -733.74 -473.36- 0.9619 0.9403 1.0078 - 1.2538 -0.2184 -1200.64 -1929.92 *1539.59 



PURE COMPONENT PFOPEPTIFS 
- CRITICAL PROPERTIES - - 

1 T = 594.00 P = 40.00 V = 331.1C OMEGA = 0.241 OMFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
? I - 56P. 81 P•... 24.5C V - 413.10. CMFEA - 0.394r OP-FGAH-=-0.0- - -OIPOLF- =-0.0- --ETA-49-0.0 - 

VAPOR PRFSSURF FOLIATION COEFFICIENTS VAPOR PRESSURE AT NBP 
1- A = 0.6933. F 01 R -* 0.13439E 04- --C----- 0.21938F 03' - - P =.759.4 AT T-= 110.6-.7 
7 A = 0.69238F 01 3 = 0.13551E 04 C = 0.20952F 03 P = 760.0 AT T = 125.7 

-------- WILA-P-VOLUMF FQUATION COEFFICIENTS COMPONENT in ECHO CHECK 
1 A = 0.98P.64F 02 P. = -.55774E-C1 C = 0.27703F-03 ID NUMBER = 33 
2 A = 0.1-42S41 El- 3 = .451-94F 01 C = -0-.404-64-F-&3- -ID NUMBER =-41 -- 

MIXTURE PROPERT1Fc 
-------ACTINITV-4ATIn-F0tATIPN COEFFIC1 FNTS  RESULTS OF THERMODYNAMIC CONSISTENCY --TEST-- 

A = 0.15814F 00 3 = -.55912F-01 C = -.37950F CO AREA ABOVE THE X-AXIS IS 0.0580 
STANDA-R-D-DEVIATI-EN = 0.14924E 01 AREA WEL-4114-411E X AXIS-45 0.-C-537  

INFINITE DILUTION ACTIVITY COEFFICIENTS CRCSS-CVER POINT IS X = 0.58 
CLINE. = 1.1721 G2INIF = 14-3186 NORMALIZED AREA DIFFERENCE IS- -0.0342 
T1INE = 125.66 T2INF = 110.63 HERINGTON J-FACTOR IS 5.88 

CONSISTENCY INDEX IS -1.96 -- - 

SUMMARY OF wiLsnr PARAMFTERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
 MODEL-NE. PARAMFTEP VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION - - - 

1 111.42 134.64 0.1819F-11 5.85 0.00257 
-----9-- 124.60 149.01 0.2285E-03 1.66 0.00252 

3 117.75 146.33 0.5676E-C2 2.85 0.00225 
4 111.9? 1.55.96- 0.44311 0? --i.62-  0.00223 -  
5 107.13 176.99 0.6987F-03 1.61 0.00243 

-6- 85.64 205.25 0.4517F-03 ' 2.17 0.00224 
7 79.52 223.23 0.7156E-03 1.77 0.00237 

 8 131.07 14C. 83 C.21C9F-03 1.68 0.00262 
9 131.08 140.79 C.21C0E-03 1.68 0.00262 
IC 11-9.0? -143.70 0.1840E-01 - 2.93----7-----0:00225 ----- •  
• 



TOLUFNE(11 PHINOL(2) 

SUMMARY VIE DATA AND CALCLLATED PRCPERTIES 

NO. P T X1 Y1 rum_ F2OL PHI1 PHI2 G1 G2 LKIC1/G2i 811 822 B12 

1 760.00 172.7 0.0435 0.241C 2565.48 578.38 C.5725 C.9837 1.9469 0.8881 0.7849 -841.95 -553.15 -887.72 
----2----7604-00---19944--0.0872--0.5120- 2297.61- 387.49 -0.9718 0.9802- 1.8807 1.0250 0.6070 -903.42 -594.85-954.32- 

3 760.CO 153.8 0.1186 0.6210 2049.75 324.34 0.9717 0.9778 1.8797 0.9824 0.6488 -931.39 -614.85 .984.83 
4 7604-00--1497.4-4-44248---062-50-1468439---2-80.89----09701--049769---1.9703 1.1293- 0.5566 -954.32 - -631.73 *1009.95 
5 760.00 142.2 C.2190 0;7850 1596.29 220.19 C.9702 0.9724 1.6498 0.9213 0.5826 -993.81 -661.e1 -1053.42 
6 760.00 133.8 0.24-5-0 0.9040 1115;46 16-3.54 C.96-82---0*9698 1.6350---1.4962 0w3125---4043.2-7 7014-30 
7 760.00 128.3 0.4080 0.8725 1152.74 133.49 0.9670 0.9666 1.3584 1.1817 0.1393 -1077.84 -730.09 -1146.86 
 8- 7i0.00 126.J 0.4310 -0.8901 1108.20 125.68-0.9666-0.9656-1.2248 1.2305 -0.0047 -1088.25-- -738.95 -1158.52 - 
9 750.00 122.2 0.5898 0.5159 989.72 105.72 C.9654 0.9614 1.1470 1.4158 -0.2106 -1118.43 -765.13 -1192.46 
10- 760.00 12042 0.6344---0.9280 940.18- 97.74 0.5648 0.9624 1.1359- -1.4709 *0.2585-1132.28 --777.40 -1208.10 
11 760.00 170.0 0.6512 0.9260 935.13 96.97 0.9648 0.9624 1.1106 1.5954 -0.3622 -1133.68 -778.65 -1209.68 

-4-2 76 . 00 119.7 C.74- c2-8.-09----95-.-83 0.9E,47 0-4-4617 -1-.-00-65  .5405- -*-0-144450---* -1135.49- - 78 G • 
760.00 119.4 0.7730 0.9536 920.39 94.70 0.9646 7.9613 0.9784 1.5724 -0.4744' -1137.91 -782.42 -1214.46 

14 -760.00 115.6- 0.8012- 0.9545 833.l.7 81.30 0.-9634 -0.9599 - 1.0429 -2.0475 -0.6746 -1165.26 - -807.22 -1245.47 
15 760.00 117.7 0.9340 0.5750 770./4 72.19 0.9625 0.9581 1.0429 2.1672 -0.7315 -1186.88 -F27.25 -1270.08 

--16--760-.00--112.2- 0.9108- 0.9796- 760.32 7C.71 C.9623 0.9577 1.0307 2.3470 --0.8229---1190.67 - -830.80 -1274.41 
17 760.00 113.3 0.9394 0.9861 783.17 74.00 0.9627 0.9579 - 0.9767 2.2498 -0.8344 -1182.35 -823.02 -1264.92 18 76 O. 444-4-4-1-44 0 • 97-7 C 04-9948 737-._78 64-4-55 0w-9619 049567 1-r0052- -2-.4265---04841/--1199.04----434.43 -1-284.03- 
19 760.00 111.1 0.9910 0.9980 737.78 67.55 0.9620 C.9566 0.9942 2.3848 -0.8749 -1199.09 -838.73 -1284.03 
20 760.00---110.5 049939 0.9986 725.71 65.87 0.9617- 04-9564 1.0082 2.5249 -0.9181 1203.73 ----- -843.12 -1289.33 
21 760.00 110.5 0.9571 0.9993 725.71 65.87 0.9617 0.9563 1.0054 2.8523 -1.0427 -1203.73 -843.12 -1289.33 

PURF.C.CFPCNENT FRCREFTIFS  
CRITICAL PROPPTIES 

1 -T a 594.00 P = 40.0n *--331.10 -OMEGA = 0.241 OMFGAH = 0.0 DIPOLE = 0.0 ETA :'--0.0 
2 T = 697.20 P = 60.50 V = 229.50 CPECA = 0.449 OMFCAH = 0.241 DIPOLE = 1.45 ETA a. 0.0 

VAPOR-PRESSURE EQUATION COEFFICIENTS VAECR PRESSURE AT NBP - 
1 A = 0.69533F 01 8 = 0.13439E 04 C = 0.21938E 03 , P = 759.4 AT T = 110.6% 
2 A - 0.7573S1 4---*--0-4-4-4-1-4CF C4 *-0-6-20-500E-43- P -76342- A T- 

CL A R VCLUMF ECUATICN CrEFFICIENTS COMPONENT ID ECHC CHECK 
1-- A = 0.98864E C2 9 = -.55774E-01 C = 0.27703E-03 ID NUMBER a 33- 
2 A = 0.80964E C2 B = -.2C853F-CI C = C.14PC0E-03 ID NUMBER = 32 

MIXTURE PROP-ER4IES  
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST 

A = 0.82498F 00 B = -.16710E 01 C-a -.11157F 00 AREA ABOVE THE X-AXIS IS . 0.1994 
STANDARD DEVIATION = 0.57729E-01 AREA BELOW THE X-AXIS IS -0.2471 

INFINITE DILUTION ACTIVITY COEFFICIENTS CRCSS-CVER POINT IS X - 0.48 
GlINF = 7.2819 (WINE = 2.6053 NORMALIZED AREA DIFFERENCE IS -0.1068 

 TINE- = 181.75 - T2INP = 110.61 - - - - - HFRINGTCR J-FACTUP IS 27.86 - ----- 
CONSISTENCY INDEX IS -17.18 



summaRy OF totsm PAFAmcuRs QUALITY CF FIT (MEAN ABSOLUTE DEVIATION) 
MODEL NO. PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 216.27 596.79 0.1182(. 10 23.53 000C495 
2 317.00 --445-i-7O 0.55-95 ----.--- 24.17 0.00471- 
3 156.R2 644.35 0.3754E CO 22.73 0.00529 

-4 170.37 627.77 0.14I7F 00 - • -- • - • 22.58 0.00523 - --- 
5 199.04 561.23 C.36S5E-C1 21.89 0.00525 
6 234.70 532.98 0.2533E-02 22.34 0.00506 
7 261.60 509046 0.2678E-01 22.71 0.0C493 
8 -14-2-4r21  -567.7 6-.3436F---01-- 21.76  0.00530- 
9 190.79 569.46 0.3435F01 21.76 0.00530 

1.0 120.45 669.78 0.2979F-01 21.97 - - 0.00552 - 



1.20 TRICHLDFCERCPANF111 HEXANE-I-24 -5-Y-STEM-12-7-- - • --- ----- 

SUMMARY VIE CATA ANO CALCULATED PROPERTIES 

NO. P T XI Y1 Fiet. F2CL PH11 PFI2 Cl G2 LN(Gl/G21 811 822 812 
. -- --- -  

1 750.00 112.6 0.9080 0.2410 203.31 2224.35 0.9466 C.9700 0.9591 2.6996 -1.0349 -1920.88 -974.88 -1246.97 
- --2 --7604-00-----9941--0.8370 0.1460 128.47 1642.59 0.9416 0.9656 - 0.9660 2.3294 -•-0.8782 -2138.36 -1061.38 . -1.361.71- 

3 750.00 38.7 0.7130 0.0890 86.'43 1261.02 C.9367 C.9618 1.0242 1.8309 -0.5810 -2343.67 -1138.S6 -1466.24 
-4-760.00 12.6-045530 0.0620 67.88 1072.41 0.9334 0.9594 1.1672 1.4197 -0.1959 -2477.72 -1187.67 -1532.69 

5 760.00 79.7 0.4270 0.0520 60.30 990.27 0.9317 0.9582 1.4246 1.2106 0.1628 -2546.15 -1211.98 -1566.11 
6 761.00 76.4 0.3300 0,-442.0 52.53 902.-4-7 0.9247 0-.9-568-----1-•-7051------1. •1464--- 0.3971 --2628• 08----•12404462-----*-1605,68- 
7 760.00 76.1 0.3080 0.0400 52.31 899.90 0.9291 C.9567 1.7473 1.1154 0.4489 -2630.63 -1241.51 -1606.90 

--8- 760.00- 73.8 -0.2030 -0.0330 47.12 f37.41 0.92p0---0.9556----24'4291- 1.0470 0.8416 -2695.88 -1263.96 -4638.08 
9 760.00 73.4 0.2020 0.0320 46.21 927.72 0.9271 0.9554 2.4076 1.C586 0.8215 -27C6.58 -1267.61 -...1643.17 

--14---76-0.00 10.7 04.105G-0.0200 - 41.08 764.45 0.9261 0.9542 - 3.2509 1.0335 1.1459 -2780.75 -1292.12 -1678.23 

PUPF COMPONENT PROPERTIES 
- - CRITICAL PRODEPTIES 

1 T = 632.10 P = 31.10 V = 347.6C OMEGA = 0.446 OMEGAH = 0.275 DIPOLE = 0.0 ETA = 0.0 
-------- ---- - -- 2 - T = 507.90 --P = 29.90 V = 372.40 -- 372.40 - OMFGAH = 0.0 DIPOLE = 0.0 FTA =- 0•0 

VAPOR PRESSURE FOLATION COEFFICIENTS VAPOR PRESSURE AT NBP 
1 A 4= 0‘698-74C--41- 13--a-G.4-50273F 04 C-- = 0.20-9-00E 03 P =--760.0-AT T-= 1-561.8  
2 A = 0.68778F 01 8 = 0.11715F 04 C = 0.22417F 03 P = 759.0 AT T = 68.7 

-MOLAR VOLUME EQUATION C_MEFEICIENTS- COMPONENT ID EC -0 CHECK 
1 A = 0.10272F 03 8 = -.66397E-01 C = 0.267260-03 10 NUMBER = 39 
-?_------A-=--0. 12596F C3 8 -*--.14456E--00----C-=---0.54720E-03 ID NUMBER =-18- ------ 

'  
MIXTURE PROPERTIES 

-- ACTIVITY RATIE1 EQUATION COEFFICIENTS -RESULTS CF THERMODYNAMIC CONSISTENCY TEST-- ----.- 
A = 0.15036E 01 1 = -.35541F 01 C = 0•84834F 00 AREA ABOVE THF X-AXIS IS 0.3436 
STANDARD DEVIATION =--0.23730E-01 AREA BELOW THF X-AXIS IS -0.3342 

INFINITE ()RATION ACTIVITY COEFFICIENTS . CROSS-OVER POINT IS X = C.48 
CIINF - 4.-4-9-19 021-NE * 3.3272   NORMALTZEO AREA DIFFERFNICE-B----0-4•0138 

• • TIINF = 68.74 T2INF = 156.85 HERINGTON 41FACTOR IS 18.28 
CONSISTENCY INDEX IS -16.90 

-- . 
SUMMARY OF leilLSON PARAMETERS OUAIITY OF FIT {MEAN ABSOLUTE DEVIATION) 

MODEL NO. 1ARA-M-E4-EA VNLUE5----C-8JECT-EVE FUN-C-4-10N PR-FS-SORE- -COMPOSITION  
1 814.89 365.41 0.6776E-09 32.02 0.00163 
-2  4607.10 -255.95 0414948F-03 65.38 0.01649 ---.- 
3 11C3.97 201.71 C.9218F-01 33.99 0.00283 

--4 937.82 214.46 0•4638F-01 27.38 0.00366 . 
5 585.43 467.72 0•2224E-02 6.79 0.00529 
6 -964.85 245.11  -0.8668E-05 45.95 04100054-  
7 588.23 478.99 0.1645E-02 7.81 0.00495 
8 931.97 463.19 0.1328E-02 6.82 -- 0.00544 - - - - --- ------ 
9 511.97 463.19 0.1324F-02 6.82 0.00544 
10 953.11 226.S9 . 04,1265E01 31.52 0.00273 



---1,2,3 T41-1-E-HLOROP4OPAN-111- 1-m8XEN8-12/-   5-YSTFP 128 - ..._ ..._ 

SUMMARY VLF DATA ANn cALcuLATFc pPcpFRTtrs 

Nn. P T X1 Y1 F19L E201 PHIL PHI? 61 62 LN(C1/G2I ell 822 812 
-- -- -- - 

1 7,10.00 117.1 0.9030 0.269C 235.38 2784.40 0.9451 0.9743 0.9096 1.9548 -0.7E53 -1E55.62 -852.87 -1146.99 
-- -2 -760.00-  111.1 0.8320 0.1600 137.03 1970.71 0.9432 C.9697 1.0022 1.8611 -0.6189 -2106.54 -942.76 -1272.45 

3 750.00 90.3 0.7260 0.0970 91.93 1522.41 0.9387 0.9662 1.0329 1.5822 -0.4264 -2310.56 -1011.76 -1370.44 
-- A-7-'0.00 41.6 0.6220 0.0670 70.67 1283.07 0.9354 0.9639 1.0794 1.4027 -0.2620 -2454.85 -1058.55 -1437.77 

5 760.00 31.3 0.5710 0.0590 (4.19 12C7.44 C.9342 0.9611 1.1157 1.3248 -0.1718 -2508.00 -1075.39 -1462.19 
6 76-0.-00---77,4-0.4820 0.0470 54.74 1086.5S 0.9315 0.5616 1.2555 1.2316 0.0192- -2602.78 -1104.94 -1505.26 -- 
7 71,0.00 77.2 0.4730 0.0450 54.33 1080.64 0.9318 0.9615 1.2352 1.2197 0.0117 -2607.80 -1106.49 -1507.53 
8 760.00- 75.6 0.4220 0.0190 5C.78 1031.46 0.9309 0.9609 1.2826 1.1689 0.0928 -2648.63 -1119.01 -1525.88 
9 750.00 72.9 0.3210 0.0310 45.03 955.56 0.9292 0.9598 1.5086 1.C842 0.3303 -2722.77 -1141.48 -1558.94 
10 7-10.00 69.4 0.17)0 0.0170 37.09 841.41 0.9264 0.9579 1.8907 1.0199 0.6172 -2846.73 -1178.27 -1613.46 
11 760.00 67.7 0.157C 0.0160 15.94 224.23 0.9288 0.9576 1.9872 1.0258 0.6612 -2867.35 -1184.30 -1622.44 
12 764-4-00- 64,1 0.084C- 0.0090 31.41 785.S1 0.9249 0.9569 2.2438 -0.9964 0.8118 -2915.46 -1198.28 -1643.30 

PURE COMPONENT PPOPFETIFS 
CRITICAL PROPERTIES . 

1 I = 632.10 P = 33.10 V = 347.60 c ,iFnA = 0.446 OMEGAH = 0.275 DIPOLE = 0.0 ETA = 0.0 
2 T 1. 504.6F3 P--=-32-.--1 I- At . 350r73-- EMFGA- =--0. 285 nt4f0A+. .. 0,0 DIPOLE = -OA ETA - II-00 0-  -- 

V A P 0 P PRESSURE EQUATION COEFFICIENTS VAFCR PRESSURE AT NEP 
1 A --0.69871F 01 3 = 0.15023E 04 C = 0.20900E 03 P = 760.0 AT 7 = 156.8 ---- 
? A = 0.68657r Cl 6 = 0.1153CE 04 C = 0.22600E 03 P = 763.6 AT T = 63.5 

MOLAR VCLOMF ECOATICI• CCFFEICIENTS COMPONFNT 10 ECHO CHECK - - 
1 A = C.10272E C3 6 = -.66397F-01 C = 0.26726F-03 ID NUMBER = 39 
2 A = 04 ,I1-978E---83 6 = .71344E-08- -E =-0.14-3-54E-02--------------    ID NUMBER =-38-- --- 

MIXTURE PROPERTIES 
ACTIVITY RATIO FOLATION1  COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.98649r 00 6 = -.21557F 01 C = 0.24439F 00 AREA ABOVE THE X-AXIS IS 0.2342 
STAHPAR-E FEVIA-T-T-EN a 0.1-79-r0- bl AREA-BFLOW-THE X-AXIS IS C.2441  

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.48 
OlTMF -- 2.6818 02INE - 2.5215 NLRMAL1280 AREA DIFFERENCE IS -0.0207 
TIINF = 63.11 T2INF = 156.85 HERINGTCN J-FACTCR IS 22.55 

CONSISTENCY INDEX IS -20.48 - 



SUMMARY OF InILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
MTIOEL Nee PARAMETER VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 428.69 376.49 0.9095E-12 17.48 0.00220  
2 8064-15 1C24-24- 0.6844F-02__.____..-  22.02- 
3 565.49 162.26 C.3005E-C1 11.47 0.00338 ____ 4- 603.52 118.05 -- 0.2347F-01 - 11.67 0.00371 
5 448.63 269.14 C.2779E-C2 6.10 0.00391 ----_.-____._6__._.._ -580.75 266.92 0.8154E-04 34.52 0.00162 
7 437.52 295.C7 0.1755E-02 6.70 0.0C361 
O 45i1,„?5 -2424-2+ G.1556E-c2  6428  0.00406 
9 453.25 252.21 0.1556F-02 6.28 0.00406 

10- 546.36 182.93 0.3694E-02 10.99- . 0.00329 



VINVE-A-C-F441) 2/4 13-1---ME-T-H-YEREN-T-AM. (2-)-- SYSIT1 -1-29- 

_ .... 
SUMMARY VII CATA AND CALCOLAIE0 PRETERTIES 

tl. P T XI Y1 FIrt. F2CL PHTI PEI? Cl G2 LNIGI/G2/ 811 822 812 

1 760.00 75.0 0.0730 0.1810 120.51 610.81 0.97(6 0.9470 2.2951 1.C277 0.8034 -604.26 -1499.08 -1234.50 
2  - 760.0Q /0.0 1.1880 0.3810-  708.70- 537.23 0.9730-  0.9431- 2.1074 - 1.0116 -0.7339 ----621.48 -1546.28 ,-1273.07 
3 760.00 67.7 0.4210 0.5130 634.47 487.37 0.0742 0.9309 1.417C 1.2258 0.1449 -635.00 -1582.70 -1302.84 4 -760.00- 67.4 -0.4710 0.5410 627.64- 482.74 0.0/44-0.9393 1.3535 1.2735 0.0609 -636.35 -1586.30 -1305.78 
5 760.00 67.2 0.6060 0.6060 623.12 475.67 0.9751 C.9302 1.1853 1.4782 -0.2208 -637.25 -1588.71 -1307.75 
6 749-15-04-64-165 0.709-0-0.6620 -626`96---402.28---0.-075-7---C4-9-374---4.+006---1.-7062--0.4384-----636.48---1586.6-6----1306.08-- 
7 760.00 69.9 0.9790 0.7920 662.41 506.24 0.9770 0.9360 1.0065 2.4021 -0.8698 -629.68 -1568.43 -1291.18 

---8----76.00--- 71.0 0.9650- 0.9220- 711.7? --54C.58 - 0.9779 0.9348 0.9915- - 2.9125 -1.0775 - -620.63 -1543.97 -1271.19 

PURE CCmPCNENT REPPEPTIFS 
C-1144-4-OA{-P.RPREETTE9 

. 1 T = 525.2C P = 41.40 V = 265.70 CMEGA = 0.0 OMECAh = 0.278 DIPOLE = 1.35 ETA = 0.0 
-? T - 520.30 P-  = 27.40 - V =-- 420.00 CmEGA = 0.306 CMFGAH = 0.0 - DIPOLE = 0.0 - ETA =----0.0 -- 

VAPCR PRFSSURF ECLATI0N CCFEFICIENTS VAPCR PRESSURE AT NOP. ---- - 1 - A = 0.82421F- 01 ---?1 -=-0.1-8508F 04 C .-,-- 0.27115F 03 ----- - -• - P = 777.5 AT .1 -= 72.7 - - 2 A = 0.68262F 01 3 = 0.11920F G4 C = 0.22163F 03 P = 760.0 AT I = 80.5 49LAR V0LUME-E-DUA-440N-CGEE-F1-D4-f-h-ES - COMPONENT ID FCHG-CHFCK  - 1 A = 0.12340F 03 8 = -.32214E 00 C = 0.7115CF-C3 IC NUNRER = 49 
-2- A = 0.74588E 02 - 9 = 1,32866F 00 - C = -.25601F-03 •-- - - - ID NUMBER = 50 - -- 

. •_. .. • _... 
MIXTURE PROPFRTIFS 

A6-H-V-FT-Y-RAT-1-0- EQOATION-COS-F-F-1-e1FNT5. RESULTS OE THERMODYNAMIC CONSISTENCY-TEST------- 
A = 0.98242F 00 B = -.17214E 01 C = -.43215F 00 AREA ABOVE THE X-AXIS,S 0.2581 
STANDARD DEVIATION =- 0.50407E-01-. AREA BELOW THE X-AXIS IS -0.2804 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.51 - - -.- GIINF = 2.6705 G2INF = 3.2255 NORMALIZED AREA DIFFERENCE IS -0.0414 - -7 
T1INF = 90.50 T2INF = 72.06 . HERINGTON J-FACTCR IS 5.86 

CONSISTENCY INDEX IS -1:72 -- • 

. _ .._ 
SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 

MODE-t-NO. - PARAMETER VALLES 'OBJECTIVE FUNCTION PRESSURE COMPOSITION . 
1 641.18 222.19 0.5822E-C8 4.92 0.00894 
2 7 6 0 . -136-- ---9, e-o-ti.  -044894F-03 1.11 0.00668- - 
3 646.34 273.14 0.3225E-C1 4.71 0.00866 
-4- 664.81 206.19 0.9391F-02 4.01 - • 0.00819 - - - -- ---- - - ---- - 
5 717.40 13C.40 0.1383E-02 1.68 0.00678 
-6 726.77 157.26 - 0.1268E-0? 3.91 0.00667 _ - __. .. 
7 749.36 120.37 0.14591-07. 1.66 0.00664 
0 762.-6 -10e4.43- -$w38786-C4 - --  1.08- ----------0.00668--- ---------- - 
9 762.85 110,08 0.3884E-04 1.09 0.00668 

-  10- 638.38 230.52 0.8864E-02 5.01 0.00888 ----- - -- ----- ___ 



• . 
WATE41(1) ACETIC ACI1(?) -5Y-STCH I-3-CA 

----- 
SUMMARY VIE DATA AND CALCUATED PRCPERTIFS . 

NO. P T XI Y1 FIOL F2OL PHIL PHI?. G1 G2 L8(01/02) 811 822 B12 

I 125.00 64.3 0.0.390. 0.C710 180.37 1C9.55 0.9973 C.9964 1.2581 1.0987 0.1355 -639.99 -605.E8 -513.56 
2 125-.00  61:5-  -ao1070 0.1700- 159.51 97.35 0.-9970-0.9963-- 1.2412- 1.1886 - 0.0433- -650.99 - -621.41- -524.72-- 
3 125.00 5S.8 C.2140 0.2580 147.53 90.32 0.9967 0.9963 1.1758 1.231C -0.0459 -657.98 -631.53 -531.91 
4 125,00- 584-6 0.3560 0.4479 139.42- 85.54 0.9964- 0.9964- 1.1216-- 1.2498 --0.1082 -663.04- -639.00 -537.18-- 
5 125.00 53.1 0.4570 0.'5300 136.14 83.61 0.9963 0.9965 1.0768 1.2672 -0.1628 -665.18 -642.17 -539.41 
6 1?-5-sAO 57.6 0.601-0 0.6(..20 1-3-2.86 +4-467 0ir-94-6-1---C-s-G467 -1--.-O-32-2----1-.2-51S---F3.22-43 661-.36 645 .44---•••54-1 • 70 
7 125.00 57.3 0.7130 0.7560 131.01 80.57 0.9960 0.0969 1.0076 1.3144 -0.2658 -668.62 -647.35 -543.03 
-8- P.5.00- 56.9 n4,3220 0.6540- 128.80 79.27 0.9960 -0.9971 - 1.0041 1.2892 -0.2499 - -670.14 -649.64 -544.63 - 
9 125.00 56.7 0.9020 0.9250 127.35 78.41 0.9959 0..9972 1.0024 1.2162 -0.1934 -671.15 -651.18 -545.70 

- 10- 125.00- 56.6 0.9480 0.9630 126.69 • 78.02 G•9959 0.9973 0.9S81 1.1366 -0.1299 -671.62 -651.89 --546.19.-- 

--- --- __. 
PUFF COMPrNFNT PRrPERTIES 

-_ CRITICAL PPOPEETTES - , 
1 . T = 647.40 P = ***** V = 55.20 CMEGA = 0.344 °MEGAN = 0.010 DIPOLE = 1.85 ETA = 0.0 
-2 T =-594.80 P = 57.10 V = 171.30 - PMEGA-= 0.444 OMFGAH = 0.187 DIPOLE = 1.75 ETA =-0.0 

VAPOP PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT NBP 
4-----A-....----04196634---01 43--=-044-66-82E-44- {.--= 0422800f 03  P = 760.0 AT 7-= 10.0.0- ----- 
/ A = 0.71881E CI B = 0.14167E 04 C = 0.211001 03 P = 764.4 AT I = 116.1 .... -MOLAR veLumF EQUATION COEFFICIENTS CCMPCNENT ID EC1,0 0-FCK-• -- 
1 A = 0.22817E 02 3 = -.36416E-01 C = 0.68556F-04 ID NUMBER = 34 
2 A- = 0.58702E 02 B = .61178E-01• C = 0.15158E-03 in NUMBER =- l-- -7-,--- ------ 

. 
------- 

M IX T6 RE PROPERTIES  
--   -ACTEVITY -RATIO fCOATICN CCFFFICIFNTS RESULTS OF THERMODYNAMIC CCNSISTENCY TEST 

A = 0.17905F OC 13 = -.12056E 01 C = 0.883871 00 AREA ABOVE THE X-AXIS IS 0.0145 
sTANrApr DEVIATION = 0.28924E-01 AREA BELOW THE X-AXIS IS -0.1436 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-CVER POINT IS X = 0.17 
-CIINF = 1.1961 G2INP =.- 1.1534 NORMALIZED AREA DIFFERENCE IS ^0.8110-- ----- 
1.1[NF = 67.27 T2INF = 56.20 . E.FRINGTON .1-FACTOR IS 5.04 

CONSISTENCY INDEX IS 76.66 

• 
SUMMARY CIF Wit SON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 

-MO0E-6-N-4-w---PARAMFTEP VALUES-OBJECTIVE FUNCTICN-;--------PRESSURE- - COMPOSITION - - -- ------ - --- ------ 
1 977.59 -854.18 0.1819E-11 S.19 0.02194 - 2 10706.72 -1211.00 C.9871F-03 2.75 0.03462 . 
3 1157.45 -908.95 0.25441 00 7.01 0.02379 

-- - 4 1178.81 -926.56 0.16551 00 . 7.13 0.02352 
5 2044.30 -1155.10 0.3625101 3.12 0.02499 
6 20-B1-.13---1325.00-  0.9251F-02-  S.33 0.01917 . - -..--- -- 
7 10031.06 -1342.42 0.3127E-01 ' 5.11 0.02080 

----- -8 2112.87- -1092.06 0.1241E-02 1.33 0.03322 
9 2113.20 -1092.16 0.1241E-0? 1.33 ' 0.03321 
10 1015.9? -816.23 0.47351 CC 7.35 0.02385 



WATOR(1)- ACETIC A-C-41{-2-1  -S-Y54-E-1.--3tft  

SUMMARY VIE DATA AND CALCLLATED PROPERTIES 

NO. P T XI Y1 ftrt. F201 PH11 PH12 SI 02 LNIG1/0711 Kt 822 812 
---- . _ 

1 250.00 80.4 0.0460 0.083C 357.80 210.98 0.9953 C.9940 1.2545 1.1314 0.1033 -578.79 -528.05 -454.89 
- 2 250.00- 75.9 0.1650 0.2550 297.21--___176.71 0.9945 0.9939 1.2925 1.2536 0.0305 -595.36 -547.77 -470.23-- 

3 250.00 75.1 C.2080 0.107C 288.23 171.61 0.9942 0.9939 1.2725 1.266C C.0051 -598.10 -551.12 -472.80 
- 4---?n0.00 73.8 -0.3420- -0.4460 -272.33 162.54 -0.4418 0.9440 - 1.1894 1.2863 -0.0783 -603.17 -557.39 -477.60 - 

5 250.00 71.1 0.450C 0.5500 264.77 158.23 0.9935 0.9942 1.1462 1.2E44 -0.1138 -6C5.69 -560.54 -479.99 
6 250 . 00 72.S  C.6100 0.-68.20 2514.4-7 154 a516 0.39-12 0 .494+5- --1.074?-4-.11-08---4.1990 -607.87 563.2-9-482.07-- 
7 250.00 72.3 0.7080 0.7610 256.41 153.44 C.9931 C.9948 1.0405 1.3257 -0.2423 -608.55 -564.16 -482.72 

---8--250.00- 74.4- 0.8390- 0.8750 251.46 150.61 --0:9929---0-.9953-----1.0293- - 1.2818-0.2194 - -61C.29 - -566.37--484.39-- 
9 250.00 11.6 0.9570 0.9380 248.91 149.14 0.9929 0.S955 0.9772 2.4044 -0.9003 -611.21 -567.53 -485.27 

Pop!: COMPONENT PPOPPC,4-144    - 
CRITICAL PROPFFTIFS 

1---------T = 647.40- P = *****- V = 55.20- OMEGA = 0.344 -OMEGAH = 0.010 DIPOLE = 1.85 ETA =--0.0 
2 T = 594.80 P . 57.10 V = 171.3C OMEGA = C.444 OVEGAH = 0.187 DIPOLE = 1.75 ETA = 0.0 

- -- VAEFA-PPESSUPF EC-LAT-TON COEFFICIF-NTS VAPOR PRESSURE AT NBP -- - -- 
1 A = 0.79668E CI B = 0.16682E 04 C = 0.228001 03 P = 760.0 AT T = 100.0 
2 A = 0.74-8441F 01 3 = 0.14167f 04 C = 0.244-COE 03 -42 -= -764.4 -A T--T--= 14-8*4  

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT to ECHO CHECK 
I A-= 0.228871  C2 8 = -.36416F-11 C = 0.68556E-04 IC NUMBER = 34 - 
2 A = 0.58702E C2 8 = -.611781-CI C = 0.19158E-03 IC NUMHFR = 1 

ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CCNSISTENCY TEST 
A - 0.70554E-02 8 - 1.39862E 00 - C = -.11790F 01 AREA ABOVE THE X-AXIS IS 0.0100 
STANDARD DEVIATION = 0.1518CE CC AREA BELOW THE X-AXIS IS -0.1967 

 INFINITE ntioTtEN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X . 0.35 
MINE = 1.0071 G2INE = 2.1670 NORMALIZED AREA DIFFERENCE IS -0.9029 
TIINE = 84.75 T-24N-F--=---7-1.56   HERINGTON-J-FACTCR IS -5.74   - 

CONSISTENCY INDEX IS 84.55 

---- 

 

SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
Nina No. PAPAmETER VALUES O3JECTIVE FUNCTION PRESSURE coNPostricN. 

I 229;,83  633.8-9 -1-.9095F-12- 26.56 0.02846 
2 4568.44 -1184.28 0.1462F-C2 5.88 0.04913 
3 9406.73 -1534.62 0.3283F CI 26.73 0.02862 _  
4 449.94 375.13 0.2582F 00 17.29 0.03866 
5 2076.55 -1132.63 0.5138E-01 8.31 0.03362 _ _ _ _ 
6 2004.16 -1347.45 0.8006E-02 27.1C C.01893 
7  2773.88- -1281.43 0.4907F-01 11.93 0.02682 - _---- - - 
8 2035.16 -1017.12 C.1044E-C2 2.48 0.04800 
9 2037.37 -1017.41 0.1094E-02 2.48 0.04801 
IC 4C5.53 505.84 0.2337F 00 18.30 0.03768 

**DIAGNOSTIC** • 
1-0*T-A--R-CINTS FROM OR-1C,1N-AL RFEF9FNLEF-EFLET-F-D-RRIOR 1-0-EALCULATION- 

SFF INTROCUCTION FOR DETAILS CONCERNING DATA BASF UPDATE 



WATFR111 ACTT (C AC 1-9-1-2-1- SN-SIFH-13EE- --- - -- --- ----- 

SUMMARY VLE DATA AND CALCULATED PROPERTIES 

NO. P T X1 Y1 Firt_ F20L PHI PHI2 GI G2 INIG1/G2/ 811 822 812 
 - 

1 530.00 99.5 0.0500 0.0910 735.C2 418.81 0.4421 C.9901 1.2278 1.1295 0.0834 -514.46 -466.10 -398.75 
-----2--5,30.- C-&--92-4-5---0.2280--043480 570.51 329.12- -0.9899 0.4899 -1.1237 1.2664-- 0.0427-- -537.11 --482•56 ----417.93--- 

3 500.00 91.4 0.3160 0.4540 547.49 316.47 0.9893 0.9901 1.2975 1.2471 0.0397 -540.80 -486.35 -421.11 
-----4 510-.00 90.-7 0.4070 -0.5P00 F33.57 308.80 0.9889 -0.9905- • 1.2517---. 1.2153 -- 0.0295 - -543.10 --488•74 -423.10-- 

5 510.00 89.9 C.5180 1.6540 517.80 3C0.10 0.9884 C.9909 1.2046 1.1835 0.0176 -545.78 -491.55 -425.43 
1, 5)0.00 99.5 0.6340 C•7400 g.-09-.-86 205.--7-a--049882-016-991-4 1.--1-30&---1.189I--0.05()4- 547-.16----493.O1-----426-.63  
7 510.00 89.2 C.7490 0.8220 503.55 292.23 0.9380 0.9919 1.0762 1.2019 -0.1104 -548.27 -494.19 -427.61.  
8 '500,00- 99.-1- ,0.8660 0.9080 499.18 •289.93-0.9874 -0.9925 1.03E7 1.1735 0.1240 -549.C1 -494.48 -428.26 
9 5)0.00 88.8 0.9550 0.9700 496.55 288.36 0.9878 C.9929 1.0099 1.1462 -0.1266 -549.52 -495.52 -426.70 

pupr CO"PoNENT PPCPERTI-__  
CRITICAL PROPERTIES 

1  T = -647.40 P-= ***** V -= -55.20 CMFGA =-O.344 CMEGAH - 0.010 DIPOLE = 1.85 ETA =-.G.0 
2 T = 594.P0 P = 57.10 V . 171.30 OMEGA = 0.444 OMFGAH = 0.187 DIPCLE = 1.75 ETA = 0.0 

 -VAPOR-PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT NBP 
1 A = 0.79668F 01 B = 0.16682E C4 C = 0.27800E 03 P = 760.0 AT T = 100.0 
2 A =.- 0.7188-1-E-04- 2*= 0.141671 04- C = 0.2-H001 03 41 = 764.4-AT T = 118.1 

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK _ -_-  1 A = 0.22887F C2 9 = -.36416E-01 C = 0.68556F-04 • IC NUMBER =-34 
2 A = 0.53702P 02 8 = -.61178E-01 C = 0.191.58F-03 ID NUMBER = 1 

MIXTURC PROPERTIES  
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CCNSISTENCY TEST 

A = 0.91829E-01 8 = -.13384F 00 C = -.12231E 00 AREA ABOVE THE X-AXIS IS 0.0242 
STANDAR0 CEVIATION = 0.215291-01 AREA BELEM THE X-AXIS IS -0.0400 

 f-NFTNUTE-DILLTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = C.48 
• • GIINE = 1.0962 G2TNF = 1.1786 NORMALIZED AREA DIFFERENCE IS -0.2472 

.-4-4-INF---= 1C4.59 T21NE-= 88.68   HERINGTON 4-FACTOR IS• 6.60. -- 
• CONSISTENCY INCEX IS 18.12 

. -- SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
MODEL NC. PAPAmETFP VALLES OBJECTIVE FIJNCTICN PRESSURE COMPOSITION 

1 --691.-99------553.C4_..-.-._-0-.,0- 564-44- 0.10413 --.  
? 7539.20 -1256.09 0.10261-02 14.89 0.05564 
3- 1169.58 -912.23 0.2892F CO 43.04 0.01175  
4 1186.45 -930.40 0.19261 00 43.f!9 0.01125 

---.------------ ---5 - - 1504.59 -891.04 • ' 0.4186E-01 - - - 14.21 • 0.03546 
6 767.29 -662.52 0.2481E-C3 57.42 0.00291 
7  1243.9 744.14 0.41811-01- 17.90 0.03244 
8 1904.43 -971.54 0.11891-02 5.10 0.04735 
9 1904.49 -971.57 0.1189P-02 5.10 0.04735 
10 1183.61 -923.40. 0.79431 00 43.11 0.01170 

- . 
4*PIAGNOSTIC4* 

 1• DAT-A-PCI-NTS-ROM-CRIGINAL REFERENCE, CELLTFC PRIOR TO, CALCULATION 
. , SFE INTRODUCTION FOR DETAILS CONCERNING DATA BASE UPDATE 



i. AT E9-1-1-1----AC f-T-f&-Af.194-21--- • 5YSTFM-1300- • 

• SUMMARY VII DATA ANn cAtrttATEn PPCPFPTIFS  
„ . 

NO. P T X1 Y1 Elel. F2C1 PP!) PHI? GI 02 41\101/021 811 822 1312 

1 760.00 117.5 C.CC45 0.C115 1338.13 739.64 C.99C6 0.9871 1.4369 1.0052 0.1574. -460.73 -412.64 -355.57 
----2-----750.00-103.0-0.3285' '0.4760-- 829.18 469.64 0.9852- 0.9867 . 1.3077 1.2435 0.0504 -503.67 - -449.94 -389.83 - 

3 7_)0.00 101.6 0.4740 0.6240 789.85 448.45 C.9843 C.9875 1.246C 1.1938 0.0428 -508.02 -454.00 -393.41 
-----4-------760.00- 101.? 0.5579 0.6850 778.90-442.54 0.9840 0.9879 1.1790 1.2052 -0.0220 - -509.27 -455.17 -394.44 - 

5 760.00 111.9 n.6ito 0.7450 77C.77 438.14 C.9817 C.5893 1.1356 1.1995 -0.0540 -510.21 -456.06 -395.22 
6 74444 0--1-041-6-430--0 ii--8170 76? .44---433.144 0.48R5 0-.-58419 _1-s0774---1.2316 -0.1338 - -511.18- -- --456.58-------396.03- 
7 760.00 100.4 C.8400 0.8860 756.57 430.47 C.9834 C.9896 1.0413 1.2423 -0.1765 -511.87 -457.64 -396.60 

-----8----76-0.00 130.-}--0.9540--0.9680- - 749.95 -426.89 0.9823 -e,-s5e5 1.0105---1.2242 -0.1919 -512.66 - -.. ...-458.38-- - -397.25 

_ - -- ---:. 
PUFF M,PCNENT PROPERTIES 

CPITICA-1.--144-F-5  
1 T = 647.41 P = ***** NI = 55.2C • CNEGA = 0.344 OMEGA- = 0.010 DIPOLE = 1.85 ETA = 0.0 
a T = 594.80 P. =-57.10 V = 1-71.30 OMFIi4-= 0.444 OPEGAW= 0.187. DIPOLE = 1.75 - ETA - =---0.0-  -- 

VAPOR PRESSURE FCLATION COEFFICIENTS VAPOR PRESSURE AT NBP 
-1 A =-0.79669F-01 P •--9:16682F-04-C = 0.22800F 03 P = 760.0 AT T-= 100.0 
2 A = 0.718311 01 R = 0.14167F 04 C = 0.21100F 03 P = 764.4 AT I = 118.1 

_ A-T-44'N-E43CEFICIENTS COMPONENT-40-feHO-C14-CK   . _ 
1 A = 0.22887E 02 8 = -.36416F-01 C = 0.68556F-04 ID NUMBER = 34 
2 A --C.587C2F C2 8 = -.61178F.C1 0 -•0.19158F-03 ID NUMBER = 1 - -- ------- 

___ 
MIXTURE PROPERTIES 

ACTIVITY RATIO FeUATiON ECEFFICIENTS  RE-SUL-TS OF TUIRMeff-YNAMte-e0N-5-1-51f-NeY-T-EST  
A = C.35055E CC 8 = -.85455F CC C = 0.29399E 00 AREA ABOVE THE X-AXIS IS 0.0807 
STANEARE PFVIATION = - 0.10702E-01 - - - - AREA BELOW THE X-AXIS IS ---0.0594---------- . 

INFINITE 0(11TICN ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.49 
-OHNE = 1.4199- G2INE = 1.2337 NORMALIZED AREA DIFFERENCE IS-- 1).1518 --- 
TUNE = 117.91 T2INF = 100.00 HERINGTON J-FACTOR IS 7.20 

CONS-FS-TENC-Y-1-NDEX- -IS 7.98 
•  ... ...._. ..._______ _ 

SUMMARY OF WILSON RARAMETFRS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
MOOF-L- -NC. PAPAMFTFP VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION -- 

1 1383.41 -1094.44 0.9095E-12 57.68 0.00447 
2 4312.13 -128-5:02-  -es-2309E-0-3-- • 2-94747----- 010566-5 •  
3 1227.50 -918.71 0.1429F 00 45.82 0.00800 
'4 1246.89 -031.88 C.95C7F-01 45.73 ---- 0.00818 - - - -------- --- ---- 
5 1231.83 -669.54 0.1454F-C1 12.43 0.02168 

--- -- -- - - 6 875.30 -7C2.29 0.2274F-03 60.11 - • - --- 0.00292 - --- - -  ---- --- --- -- 
7 F14.49 -338.42 0.1059F-C1 15.76 0.01859 

 --8-  2426.8/ -1042.27 • 0.67A!1F-.-01 6.24 0.03479  . 9 2123.86 -1141.34 0.67571-C3 6.24 0.03477 
10 1255.72 -942.92 0.3o55F CO- 46.48 0.00795 • 

-----**PIAGNOSTIf** • 
2 DATA POINTS FROM CPU-ANAL REFERENCE fELETEP PRIOR TO CALCULATION 

•  •EN-E-F-R-N-FIAG DATA ,FASF UPEATF  . 4, . 



WATER-141 AC-FT-TG-AC-401?)---__--.._-._ __.SY5TPM 130F- 

SUMMARY VLF OATA ANT) CALCULATED PROPERTIES 

NO. P T X1 Y1 F IOL F2OL PHI1 PHI2 G1 G2 LNIC1/G21 ell 822 812 

1 760.00 115.4 C.C50C 0.0920 1251.88 694.35 0.9896 0.9869 1.1048 1.0304 0.C657 -466.12 -417.55 -360.24 
2- 750./40- 11-3.41- m.100e 0.1670- 1189.20---661.34 0.5E88 0.8869 1.0546 1.0476 0.0067 -471.33 -421.40 -363.85-- 
3 760.00 110.1 0.2000 0.3020 1053.92 589.74 0.9973 0.5868 1.0744 1.1073 -0.0302 -482.17 -430.65 -372.44 
4- 760.-00 107.5 0.1010 0.4250 966.53 543.22 0.9861 0.9870 1.0978 1.1320 -C.0306 -489.54 -437.47 -378.66 
5 750.00 115.8 C.4C00 0.5300 912.62 514.41 0.9853 0.9873 1.0865 1.1403 -0.0483 -495.C8 -442.C8 -382.82 

.-6760 87C-.C9 -491.62 0.4E47- 0.9878 1.0762 1.1399 -0.0576- -499.36- -445.57 --386.30- 
7 760.00 113.2 0.6010 0.7160 834.91 472.73 0.9842 0.9883 1.0684 1.1259 -0.0524 -503.05 -449.36 -389.32 

- 8 750.00 102.1 0.7016 0.1950 8C1./2 455.52 0.4838 0.9889 1.05:9 1.1741 -0.0626 -506.46 -452.54 -392.13 
9 730.00 111.3 0.80)0 0.0640 781.62 444.C1 C.9835 0.9895 1.0322 1.1493 -0.1075 -508.96 -454.88 -394.19 

- 10- 741.00 100.6 0.9000 0.9300 767.70 433.79 0.9834 C.9901 1.0119 1.2118 -0.1802 -511.15 -456.95 -396.00 
11 760.00 100.3 C.9500 0.9/3C 754.71 429.46 0.9013 0.9904 1.0031 1.2944 -0.2549 -512.C9 -457.85 -396.78 

PUP COMPONENT PROPERTIES 
CRITICAL PRnFERTIES 

1 = 647.40 P = ***** V = 55.20 CMECA =-0.344 OMEGAH = 0.010 DIPOLE - 1.85 ETA =-0.13 
2 T = 594.80 P = 57.1C V = 171.3C ("MEGA = 0.444 OMEGAH = 0.187 DIPOLE = 1.75 ETA = 0.0 

%Arra P9FSSUPF F-QOATION CCEFFICIFNTS VA-POR--PRESSURF 1.-T-N8P 
1 A = 0.79668F 01 4 = 0.16682E 04 C = 0.22800E 03 P = 760.0 AT T = 100.0 

A-= 0.71881E CI 3 = 0.14167F 04 C = 0.21100F 03 P = 764.4 AT T-= tie.' 
P0LAR VOLUME EQUATION COEFFICIENTS COMPONENT tr ECK! CHECK 

I A-=-0.72887= 42 Et. = -.36416F-01 C = 0.68556F-04 ID NUMBER =-34 
2 A = C.587C2C C2 9 = -.61178F-CI C = 0.19158F-03 ID NUMBER = 1 

 MEKTURF R0nPFRTIFS _ 
ACTIVITY RATIO EQUATInN COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A-=_0.20221E-01 1 .=_-.19018F-01 C = -.23058F 00 AREA ABOVE THE X-AXIS IS 0.0033 
STANOARO OFVIATICN = 0.27693F-01 AREA BELOW THE X-AXIS IS -0.C654 

INFINITE OILUTION-AITIVITY-COFF,FICIPNTS     CRGSS-GvER POINT IS X - 4.24, 
GlINE = 1.0204 G2INIF = 1.2578 NORMALIZED AREA DIFFERENCE IS -0.9102 
TIINF =- 117.91 T2INF- = 100.00 HERINGTON J-FACTOR IS 7.20 

CONSISTENCY INDEX IS 83.82 



SUMMARY OF w it.sart PAR AMFTERS 0041 I T Y OF FIT (MEAN ABSOLUTE DEVIATION) 
kinnFt. O. - PAR AMETFR VALUES CBJECT IVF. FUNCTION PRESSURE COMPOSITION 

1 446.11 -112.41 0. 8185F- 11 36.12 0.01099 
2 -1-843 .7 7--• 1-217 .62 -0 .2379F-03 , 12.01 0.02709 - 
3 624.02 -351.75 0.6997F-01 23.10 0.01277 
4 612.H0 -334.65 C. 56C3F-01 - • 23.63 0.01269  
5 1022.49 -791.66 0.1515F-01 11.49 0.01777 
6 - 825.09 -810.54 0.1960E-02 46.74 0.00874 
7 1190.97 -956.47 0.1459E-01 15.73 0.01576 
8 1444. 74 -741 .22-- -0.2399F-03 2.51 0.02398 - --- ------- 
9 1044.76 -741.21 0.2359F-03 2.51 0.02398 

• - 10  500 .26 -122.74 0.3402F 00 25.22 C.C1270 



• 
WATERI1/ ACETIC Actn(3) 5*-STIF 

SUMNARY VLF DATA tom CALCL1ATEC PROPERTIES 

NO. P T X1 71 FIDL F2OL PHI1 PH12 GI G2 LN(GI/G2) 811 B22 612 

1 760.00 117.9 0.0002 0.0003 1355.93 748.97 0.9907 0.9872 0.8325 0.999 6 -0.1830 -459.54 -411.6? -354.65 
-2 760.00- -111.9--0.0002-0.0004- 1355.51-- -748.75-:-0.9907 6.9872-- 1.1103 • 0.9998 0.1048 -459.57 -411.69 -354.67 
3 760.00 117.6 0.0034 0.0069 1344.04 742.74 0.9906 C.'871 1.1361 1.0045 - 0.1231 -46C.33 -412.31 -355.27 

117.5-0.0055-- 0.0112- 1338.54 • -739.66 • C.99C6 0.5871 1.1446 - 1.0062 0.1289 -460.70 -412.61 - ---355.55 -- 
5 760.00 115.0 1.0474 0.'0979 1237.15 680.60 0.9895 0.5869 1.2547 1.0324 0.1950 -467.78 -418.43 -361.07 
6 -76-43-.{.0---1-1-3-a-8---C-.--0-812- 0.4446-- 1189.59- -661.54 •0.9890 0.9868 -1.1245- 1.0534- -0.0653- -471.31 -421.37 -363.83-- 
7 760.00 111.5 0.1497 0.2182 11C3.92 616.26 C.9379 C.9868 1.0816 1.0881 -0.0060 -478.02 -427.06. -369.13 

-----8 760.00- 109.8-- 0.2148-- 0.3273- -1044.90 • 584.95 0.9971 0.9868 1.0684 1.1033 -0.0321 -482.95 -431.32 -373.05 
9 750.00 113.2 0.2917 0.40.71 S88.13 554.74 0.9861 0.9870 1.0581 1.1296 -0.0654 -487.96 -435.71 -377.06 
10 760.00 111.4 0.3378- C.4573- 861.99 • -540.80- C.9859 C.9871 • 1.0538 1.1346 -*0.0739 -490.36 • -437.85 -379.00,- 
11 7S0.00 105.8 0.4198 0.5496 .914.17 515.24 0.9852 C.9875 1.0716 1.1284 "0.0516 -494.93 -441.94 -382.70 
 1-2 -0.5389- 0.6591 -861.26- 487.95 0.9845 0.9880 L.0653 1.1281 *0.0572- -500.C6 -446.61 --386.67-- 
13 7S0.00 103.9 0.6463 0.7524 825.18 467.48 0.9840' 0.9896 1.0544 1.1228 -0.0628 -504.10 -450.34 -390.18 
14- 760.00-101.9-- 0.7338 0.8217-- 798.71 • • 453.22- 0.9837 0.9891 1.0404 - 1.1299 -0.0825 -507.02 -453.06 -392.59 -- 
15 760.00 101.2 C.8251 0.8793 779.99 443.13 0.9835 0.9896 1.0195 1.1786 -0.1450 -5C9.14 -455.C5 -394.34 
-15- 760400- 100.-5 0.9210 0.942.9-- 761.10- 432.92 -0.9833 0.9902. 1.0047 - 1.2539 -0.2216 -511.34 -457.13 -396.16 

17 750.00 100.2 0.9676 0.9751 753.12 428.61 0.9833 C.99C6 ' 1.0004 1.2930 -0.2566 -512.28 -458.02 -396.94 
la 760.00 100.1 0.9801 G.9921 748-663 426.17 1-4-000-C 1.2-779---0.2446----512‘82-----458.53---397.39- 

PURE COMPONENT PPOPEFTIES 
PRC 3ERTIES- - - •• 

1 T = 647.43 P = ***** V = 55.70 OMEGA = 0.344 .0MECAH = 0.010 DIPOLE = 1.85 ETA = 0.0 
2 T • 594-6-813 57-.1C  V -•--1-7-1-4-31-----OMF•G-A -=---0-o444----f3t4EGAH--=-00-187--- DIP OL E 

VAPOR PRESSURE EQUATION COEFFICIENTS VAECR PRESSURE AT NeP 
A =- 0.79558F 01 • 3 = 0.16682E 04 C = 0.22800F 03 - • P = 760.0 AT I = 100.0 

2 A = 0.71881F CI 3 = 0.141678 C4 C = 0.21100F 03 P = 764.4 AT T = 118.1 
00f4R VOLUME FLOAT TON COEFFICIENTS - COMPONENT ID ECHO CHECK - 

A . 0.22887F C2 9 = -.36416E-01 C ='0.68556F-04 ID NUMBER = 34 
2 -8--= =-0.15158F-03  AD-NMBER = I 

M1XTURF PROPERTIES 
ACTIVITY RATIO FOUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST- 

A = 0.59356P-01 3 = -.20686E 00 C =. -.87052E-C1 . AREA ABOVE THE X-AXIS IS 0.0079 
5-T--41-H-DAR-0-9FICk-=-0.8527-0C 01 -   -AR-F-A 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.26' 
•GITNE = 1.961?.- G? INF = 1.2644 NORMALIZED AREA DIFFERENCE IS -0.8217 
TIINF = 117.91 T2INF = 100.00 FERINGTON J-FACTOR IS 7.20 

CONSISTENCY INCFX IS 74•97 • • • 



SIJImARY OF ts ILSCN PAR Amf- TFRS QUALITY CF FIT (I./FAN Ak3SCI UTE DEVI AT ILK ) 
--- ------- MOOFt NO. -  PARAMETER VALUES OBJECTIVE FUNCTION PRFSSURF COMPOSITION 

1 528.86 -251.01 C. 9G95F-12 23.12 0.00981  
2 2-0-39.-4-1- -1-3-044,56 0.-2448F-03- -5.-54  0.01954 -  
3 597.50 -324.79 0.1847F 00 18.44 0.01050 

. 4 528.45 -210.37 - -- 0.1883F 00 -- -- --- - 20.16 0.01042 .  
5 1733.29 -1279.51 0.1781F-01 9.83 0.01256 

-6 2122.43 -154C.37 C. 1861E-02 31.38 0.00541 
7 2164.84 -1437.43 0.1639F-01 12.63 0.01163 
8 1342:48--1008.49 -0.1503F-01    2.48------ O. 01731-- ---4----- 9 1342.53 -1008.63 C. 3499r-G3 2.48 0.01731 

 AO 573.92 -287.89 - 0.7507F 00- 19.06 - --- -- 0.01046 - 

-- 4-401 A-CN-05 T-I-C **- -- 
1 PAT A PC1NT S FRCM OR IC INAL RFFFRFNCF CELETFO PRIOR TO CALCULATION 

SCE '1 NTPrlinCT I CN FOR-OFT-AILSCCRC FRN 1146--PAT A-BAS-E-U-P CATE-- - ----- 



vaTca{I} nInx^^/sfa1 SvsTrn 131 

SVMmxn, vo DATA wvn cxu[LLuTpo pprp*pT/pS 

NO. p r x1 yl pzoL pzoL pnlI pp12 GI r2 Lw(cIyG21 oil 822 U12 
l 't2.70 ~s.n c.o500 0.1945 ;)3.58 37.20 o.scs4 c.npos 5.5911 1.0169 1.10*4 -823.37 -ls66.55 -989.33 

---21----4s^a*-- 'a5~*--*.1000--o.2+10- 23.58--' 37.20-o.9esI'-a.9953- +.az+u- 1.0198-- 1.5096 -823.37--1966.Ss --9o*.a3- n 47.50 zs.o C.240o o.31nu 23.59 37.20 0.998e 0.9952 2.5984 /.l5na 0~8120 -823.37 -Isae.ss -C)89.33
--+----*7~7a--p*.o-o,4+nu-o.**no -- 23,5p ' 37.20 c.vpoo ~o.s9sa /.5710 z.00en' 0.04/0 --823.37 -1e66.Ss ---9ee.33 

n +5.50 zs.m 0.7200 o.+oso 23.5e 37.2u 0.9987 0.9955 1.0u37 2.5e72 -0.8702 -823.37 -1966.55 -989.33 
6 43.,'0 es.o n./r)c o,++e* "+c a7°2*--*~e+p/---C- °-94;*7----1-4n622---2-8608---n~ee08 -823.37---1966.55---969~4-3+ 
7 17.50 29.0 o.8900 n.56o0 23.53 37.20 0.99x7 u.n965 0.9991 4.0181 -t.opxr -823.37 -1966.55 -ne*.na 

770n *e 37. 20 -e.*qo7-o.e97a--1.n1n9 4.6e59 -z.s1ae --623.37 -zs66.55 --ges°33 

ponr cnuvnwEwr pnopFeT/cS 
Cn{;lC^L pn*R*-R+If5  

.1 r = 647.40 p = ***** v ~ 55.20 owps^ = 0.344 oMsa^* = 0.010 oIpn|s = l.o» ETA = 0.0 --------'- -'---~ --'p - 585.20 -p = +0.7c--v ~ 24*.7c~ - cwpGx = 0.288 cmpo^* = 0.0 nIpnLs = 0.0 ETA =- 0.0  - 
vxpco pnpSSopF rCoxrlow [ccrFI[lF*T6 vxpon pnp5supE AT woP ----' ----- -----'*----^-~-o.7*6aer--al B=u.l66oaF-0*--c-~o.a2euop os~~ ---~~ ' - p = 760.0 AT T = u$n.o - 

z » = 0.74315p 01 o = 0.15547F 04 c ~ 0.2*034p 03 p = 755.4 AT T = 108.1 
wnLAn vnL"p ceL-*-T*f^ cce4- pKsF«7s ----------cowpowpwT- In- ECHO coKw ---- 

i 4 = 0.2?e87p c2 o = -.36416-s-01 C = 0.68556F-04 lo NomoEn = 34 -- -----------e--a-= 0.71966p uz e = -.41898s-02 c=  o.\~875p-03 ' ' - ' lo NLwoFo = lO - --- 

wlxTVnc pmnpspTlF5 
ACT Iv/Tv n^ru3---- pnu^r ION -r4-pFpsclFw7s-- T*FnwonvxAw,c cc*sxSrFNcv'TEST  

A = 0.19471r 01 r = -.4E312r n/ C = 0.12652r ol AREA x0nv[ THE x-xxl5 IS 0"4256 '--- --- ,'-- - Smwp*vn npv|^Tlrw = o.1-6-o1op-n1 ^ue^ eeLcw rwp X-AXIS Is -0°*724 - --- 
KNplmlvp o}LoTznN xcTlvIrY cnpFFlClFmrS Cpo56-Cvpu pnl*T IS x = 0.46 -------------'-'---- GI/NF = 7.00e2 n21wF - 5~0+75 - - - ' wonw^L[xpn AREA D/ppEnswcF IS -0°u521--' 

rI\wp ~ 25.00 r21pF = 25.00 Cow5lxTFxcv INDEX IS 5.~l 

------5oM**pY Of: WILSON p^pxmprpps ouw[ry op FIT <pr^w AnSnLoTs oEvl^TIow) 
wonEL w[, p^pxvETFn vu|opS neJEcT,vp F,mCT\nm pxcS5ox[ COMPOSITION -- --'-------'--1  1728.87 -402°51 0.5275p-10 1.99 ' u.02878  

2 1873.37 -42+.94 0.4954e-03 0.*9 0.01429 
a 0.+2--'------0.01+46_'__-____--_  
* 1810.43 -359.38 u.xzcor-nl o.ox 0^01396 -- - --------'5  18+6^1,x- -143.62 0^4123r-02 - ' o.»V n"olxpy - ' - -' ------ 
u Ixn6.+6 -3e.28 C.3516F-02 0.41 0.01300 --------,-- -- 7 19 89.48 -150.06 o^sso+F-oZ ' -' 0°41 n.c1390 --'---' ' 
o mni.*s -nc./r c.3123r-c3 0.21 0.01420 
n 1801 . ,-,8 -1?,', .25 o.;/2. Ip-n+-- '--' -'' 6.21 - - ' 0.01420 ' 
0 1728.59 l7ou.5v -351.51 C./°53r-C2 0~41 0.01*40 



• 
P XYI F4F4 1) --FUR (1.18-ia-1-2-1  SYSICH 1-42 ____ ____ __--- 

• _ __ __ .____ 
SUMPARY VIF DATA AND 041011ATED PRCPCPTICS  

Nn. P T X1 Y1 FIOL F2JL PHI1 PH12 01 G2 LN(61/021 P11 822 812 

1 723.00 119.2 0.9620 0.954C 667.37 323.36 C.95E3 0.9572 1.0254 2.5841 -0.9242 -1465.64 -.883.19 -1516.78 
2-- - 723.00 134.8-0.9460 0.9420 660.36 318.89 0.95E2 0.9575 1.0404 - 2.1256 -0.8044 -1469.37- -885.55-  -4520.65- 3 723.00 134.6 0.9330 0.9250 656.88 315.60 0.9580 0.9580 1.0412 2.4420 -0.8524 -1471.24 -886.73 -1522.59 

-- 4 721.00 114.4- C.9170 0.9110 653.41 314.44- 0.9579 0.9585 1.0488 2.3567 -0.8096 -1473.12 -687.92 -1524.54- 
5 733.00 134.3 9.9990 0.8970 649.95 312.30 0.9578 0.9539 1.0588 2.2580 -0.7573 -1475.00 -889.12 -1526.48 
6 723.00 134.4 0.4510 0,8590 553,44 314,48-0,-9.577 C.-960-3 ----1-,0666---2.0698 --0.6630-1473.12-----887.92----452-4.44- 
7 723.00 134.6 0.7650 0.4000 656.88 314.68 0.9514 0.962.3 1.C975 1.8648 -0.5301 -1471.24 -886.73 -1522.59 

---8-- P3.00---115.3---0.6860.0.7520- 664.14 124.48-0.9572-0.9640- 1.1292 -- 1.6920 -0.4044 -1464.71 - -882.60 -1515.82 
9 723.00 136.2 0.6040 0.7140 685.15 334.75 0.9572 0.9653 1.1892 1.5019 -0.2334 -1456.38 -877.34 -1507.18 

-44-773.00 136.4 0.5420 0.6840 695.98- 341.74 -0.9570 0.9663 - 1.2496 1.4069 -0.1185 -1450.87 -873.88 -1501.47 
11 723.00 131.6 0.4730 0.6340 710.63 351.26 0.9567 0.9678 1.2994 1.3799 -0.0601 -1443.58 -869.31 -1453.90 
12 724:00 +43.8 -0,4160- 0.6120-' 733.04 36!..46 -C.4571- C.9682 1.4284- 4.2022 0.1724 --1432.75-----862.56----1482.68- 
13 723.00 140.0 0.3450 0.5620 755.97 381.19 0.9565 0.9701 1.4842 1.2272 0.1902 -1422.05 -855.93 -1471.60 -14-723.00-141.1 0.2950 0.5260 781.43-- 398.28 0.9564 0.9712 1.5115 1.1823 0.2846 -1410.61 -848.89 -1459.75 
15 723.00 144.8 0.1950 0.4600 853.15 447.56 0.9565 C.9732 1.9046 1.0519 0.5937 -1380.52 -830.58 -1428.61 

---16---723.10 148.0 0.1250 0.3520 922.93 497.04 0.9555 0.4.754 2.0994 1.0481 0.6947 -1353.91 -814.64 -1401.09 
17 723.00 149.5 0.0930 0.2890 957.17 521.77 0.9546 0.9764 2.2321 1.0575 0.7466 -1341.72 -807.42 -1388.49 
18 723,00 15-1-.5 C.0-(4C 0.232+r-1-0£4.-42 556c45 --Cr.-95A0- 0,9773 -2.4804 4.0394---04.8697---1325.74----798.03----1371.98- 
19 723.00 153.2 0.0440 0.1640 1045.24 587.24 C.9529 C.9701 2.4470 1.0504 0.8457 -1312.39 -790.27 -1358.20 
20- -723.00-155.8--0.0220-0.0960- 1110.69-- 637.25-0.9520- 0.9788- 2.6936 1.0239 -0.9673 -1292.38 7-778.75 -1337.55 

PURE CONPCNENT ERCPERTIFS 
C1 ITICA1 PROPIPT-I-E-S- . 

1 T . 616.30 P = 34.60 V = 369.40 .MEGA = 0.324 CIFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
2 T = 656.00 --P = 39.40 V =- 3-75•20 - OMEGA = 0.292 ()MEGAN = 0.270 DIPOLE = 2.00 ETA = -- 0.0 

VAPOR PRESSURE ECLATION CCEFFICIENTS VAPOR PRESSI.RE AT NBP 
-1 A = 0.699C5F 01 3 = 0.14534F 04 C- =-0.21531F 03 P = 760.0 AT T = 138.3 

? A = 0.87299F Cl 3 = 0.25378F C4 C = 0.27315F 03 P = 785.6 AT T = 161.8 
MCWAR VOtIUMF FQUATIC-N C-C-F-E-F-KIENTS--. COMPONENT ID ECHG-CHFCK 

1 A = 0.12940E C3 R = -.14187F 00 C = 0.41800E-03 ID NUMBER = 36 
? A = 0.63207F C2 3. = 0.58328F-01 C = 0.296C2F-04 '' IC NURBER = 15 

- 
MIXTURE PROPERTIES 

ACT-I-VI-T-V-RA-TIR FOUATIO-N COFFFICTENTS- -RFSUI_TS OF-THERMODYNAMIC CONSISTENCY-TEST- 
A = 0.97823F CC 3 = -.224508 Cl C = 0.334C4E 00 AREA ABOVE THE X-AXIS IS 0.2234 
STANDAPO PE-VIATION = 0.40222E-01 AREA BELOli THE X-AXIS IS -0.2563 - 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.47 
-- 0ITNE = 2•6558 G2INF = 2.5415 - - - - NORNALIZEC AREA DIFFERENCE IS -0.0686 - -- 

TIINF = 159.13 T2INF = 136.50 HFRINGTON .1-FACTOR IS 9.18 
CONSI STENCY INDEX IS -.-2.31 

. . 



SUMMARY OF MoILSON PAPAMFTERS OUAIITY OF FIT (MEAN ABSOLUTE DEVIATION) 
-- monFL NO. PARAMETER VALUES OBJECTIVE FUNCTION - PRESSURE COMPOSITION - 

1 179.97 719.50 0.4547F-11 27.12 0.00655  
2 15';1106 16-04s4?--- -0,6-958-F-O2 -1442A-- -----0402151 ------------- 
3 183.48 775.93 0.1144F 00 19.4C 0.00767 
4 199.94 765.10 0.5190E-01 • - 18.90 0.00788 
5 154.95 865.52 0.47481-01 12.54 0.01178 

------- --A- - ..... 296.91 • 590.21 - 0.2526E-02 -   - - 30.64 - - 0.00655 
7 157.02 826.56 0:1-841E-01 16.09 0.00942 
8 60.15 1A-2.7-11-71 -0..-5634F-02-- 11-140 4441642- -- - 
9 60.15 1027.70 0.5640E-02 11.10 0.01662 

10 - 182.43 776.44 0.9192F-02 - -19.46 0.00764  



. . 
ISOFR-04-Yt-FT(IERft) i.A4-F-W1-2i   --5Y5IF4-153 - - ----- ________ 

SUMMARY VIE CHITA ANC CALCULATEP PROPERTIES 

NO. P T X1 Y1 F1CL F2CL PHIL PHI2 G1 C2 LNIC1/G21 611 B22 812 
- ------  

1 760.00 67.0 0.9940 0.9290 763.55 203.77 0.9504 0.9855 0.8727 44.0804 -3.9153 -1384.56 -629.09 -885.46 - 
- -2- 760.00- -66.-0 0.9820 0.9000 739.16 194.98 0.9499-0.9849 - - 0.8852.  31.9689 -3.5867 -1395.20 ---633.03- ---892.74--- 

3 760.00 65.0 0.9760 0.8700 715.35 126.52 C.9454 0.0842 0.8946 21.7074 -3.1891 -1405.57 -637.00 -900.13 
 4 750.00- -64.-0 0.9600 0.8460 692.22-0' '178.37 0.9490- 0.9236 -0.9135 .16.1244 -2.8708 -1416.88 -640.99 -.907.62 -- 
5 760.00 63.0 0.936.0 0.8200 669.65 170.52 0.9485 0.9830 0.5383 12.3138 -2.5745 -1427.92 -645.02 -915.23 
6 761.00 62.2 0.9000 0w4200 652011 164.45 0.1'.82 0.9822 0.r95-30--94-9-79fr. 2-.3487----44365 1413.2E. 524044-- 
7 750.00 62.2 C.8500 0.7800 652.01 164.45 0.948? 0.9622 1.0050 6.6531 -1.82E1 -1436.85 -648.26 -921.39 

---11- 76e..00-  62.2 -0.7800 0.7809 - 652.91--  164.45 -0.9422-  ' '0.9222 --  1.0596-  4.5362 -1.4171 -1436.85 -648.26--  -921.39- 
9 760.00 62.2 0.7000 0.7800 652.01 164.45 0.9422 0.9822 1.2253 3.3265 -0.5588 -1436.85 -648.26 -921.39 

le 750.00 '6242- 0.6000 0.7800- 652.01-- 164.45 -0.04E2- 0.9222 - 1.4295- 2.4949 -0.5569 -1436.85 0-648.26 -921.39 -- 
11 750.00 62.2 0.5000 0.7800 652.91 164.45 0.0482 0.9822 1.7154 1.9959 -0.1515 -1436.85 -648.26 -921.39 
12 740.00 62.2 e.-4coc e---Teee fsa.ol 164,4-5---e,432 0.-9-87-7. 2.14-42- -1,66-33-- 0.2540---1436-i-B5 642.-262 
 760.00 62.2 0.3000 0.7610 652.01 164.45 0.9482 C.9822 2.8525 1.4257 0.6558 -1436.85 -648.26 -921.39 14 760.e0--,  62.2 - 0.2000- 0.7800- 652.01 • 164.45 0.9422-C.9822 4.7884 1.2474 - 1.2348 -1436.85 -648.26 -921.39-- 

15 760.00 62.2 0.1000 0.780e 652.11 164.45 C.9482 0.5822 8.5768 1.1088 2.0457 -1436.85 -648.26. -921.39 
--16--- 760,00 6202.  0.0510 0.7800 652.01 164.45 0.9422-  '0.9822-17.1536 - 1.0505 - 2.7930 -1436.85-  -648.26 -521.39 - 

17 760.00 62.2 0.0100 0.7800 652.01 164.45 0.9492 0.9822 85.7682 1.0080 4.4436 -1436.85 -648.26 -921.39 
10 760.00 64.0 1.0050 0i.-77-62-0---692022 17-8.17 -0.-- w9495--00.42-2a- ******4-- -100005 5:0623---1416.88- 64C.99----907.61-- 
19 750.00 63.0 0.0040 0.7350 789.57 212.88 0.9515 0.9826 ******* C.9328 5.1916 -1374.05 -625.18 -878.29 

 -PURE- COPPPM ENT - PAPPFRI I ES - - 
CRITICAL PROPERTIES 

1 T - 500.10---P - 29.40 V - 302-.9e FMEGA-=-0r350 --0M-E0AK -0 0-.300- -Di-POLE= 0.0- ETA = 0.0.  
2 T = 647.40 P = ***** V = 55.2C OMEGA = 0.344 OMEGAH = 0.010 DIPOLE = 1.85 ETA = 0.0 

----------7-VAPOR -PRFSSUPF FOtAT!ON - CCEFFICIENTS. VAPOR PRESSURE AT NBP -  - ----- 
I A = 0.79047F Cl 8 = C.16693E C4 C = 0.27315E 03 P = 846.9 AT I = 68.3 
'' A - 0079668F Ot H - 0.16682F -.04..._.0 --0.222002 03 P = 760.0 AT T = 100.0 --  

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK • 
1 A - f3.1407-1F-0i--0 - 0.0 -e--=---e.-e- ID - NUMAER- =-46 

. 2 A = 0.22887E 02 B = -.36416F-01 C = 0.62556E-04 ID NUMBER = 34 

' MIXTURE PROPERTIES --- 
ACTIVITY PATIO EQUATION CCFFFICIFNTS RESULTS OF THERMODYNAMIC CCNSISTFNCY TEST 

A =-0.414A4F '01 ---N-=   -.104 15E -02- --C --0.32464E-  01 AREA ABOVE THE X-AXIS IS 0.9055 . ---- 
STANCARC PFVIATION = 0.70346E 00 ARFA BELOW THE X-AXIS IS -0.9124 

-----------------INFINITE 0ILLTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = C.46 - --- ------ 
01INE = 63.3345 G?INF = 21.7690 NORMALIZE0 AREA DIFFERENCE IS -0.0039 
TITNE = 100.00 T2INF = 65.10 ' HERINGTON J-FACT0A IS 16.91 

CONSISTENCY INDEX IS -16.52 
- - ---- 



Sunmunv OF WILSON p^p4MpTrxs OoxL[TY CF FIT (MEAN ABSOLUTE DEVIATION) - ---'-Mnf)f:L-No.' -PAP ^o*TFa-vxLues--  OBJECTIVE FUNCTION -~' ~~ pnF5SoPF Cnm9o5lTICw - - 
l 977.76* ,786.40 0.5960E-07 81.13 o.C5326 
n 3031.39 p4Lc--2l-.1;e o°+qe+F-ol-- --------- 27.97- u.osoaa---------- 
s 2390.20 a33+.s5 0.1*25r on 6S.18 0.01478 --- --- +,  - 2tll.14---sp1(-.60'-- 0.2e+0p oo ---- - 62.y6' o.01*90 '- - 
5 23*1.65 p621.27 c.656u-01 a+.a+ o.ozur/ 

------ ---*----21q*.6+ ' 329y.09 ---0.102+F-01 ---- -~ - 6e.51 ' 0.01*10 - - 
7 23o0.*4 26or.27 c.9558p-01 22.80 0.02279 
e z+ 5-7 o,e+e7p-G I -*u,7s ----'o.uas+6- --- - 
o 2416.83 2505.65 n.z+oas-oL yc.00 0.02548 ------ ---10--- ,00p.»s -'1333.52 '----0,1435F-01' - ----- 6q.1l  - -'-0.01+79  -------- 

-*+*+-A6wfAT{c**--------'------- - ~ --' --- .- 
4  nx7^ p91wT3 Fnmn nPl:Tm^L perFepwCp np/pT=n px{nu 7o c^iCo|^T[ow 

vpp Iwrnon/l:T;Cw rrP  



' ` 

8Wm*AuY vLF rur^ ^N r C ^LCmxTec ,»C ppn,/pS 
-' - - 

NO. p r x1 vz F IoL pacL PHI PH 12 ox oa Lm(cI Inz) oix e82 e12 
/ 29.60 ,s.o C.0017 O.lypU 107.39 23.61 1.00on 1.0000 45.7C46 1.005+ ].olan 0.0 o.* 0.0 -- a----~~.~o--+5°e -n~uoa*' 0.310o- 1C7. 319' 23. lb 1 -1.00c0--x,0000 37.9668 1.0021 3.6346 - - 0.0  -- - ~~°~F-~'--~ 0.8r-- 
3 ap.*o 25.0 0.0035 0.4010 107,39 23.+1 z.uonu \.nono 42.C2s5 1.o031 a.r»eo 0.0 0.0 0.0 +----+8,ae---2s=*--0.4110++-o.510e - Ior.*o 23,61-'1.0000-  1.0000 3*.7606 1.0068 ' 3.5701 0.0 o.a a.o-- x 55.30 29.0 C.00e9 0.5750 107.39 23.61 \.nnoo 1.001)0 33.2629 1.00+4 3~5nnl n.c 0.0 0.0 o 67.110 zs.0 3.010o o"+,pso 3`+ ,no00--*7.9392--- 1.001+ -g 0.0- --*.0- 040- 7 74.30 25.0 1.0132 0.6850 107.39 23.61 1.0000 1.0noo ss.os+s 1.00+5 3.9761 0.0 0.0 0.0 --'-~----e1.+o--2 vi. n'o.oe+ 0.7130 /07.19 23.61 l.nuco l.ccon ~s.obljj 1.0049 3.5928 0.0 0 .0 u.W-- n n6.60 29.0 0.0/72 0.732o ic7.19 23,61 /,0000 /.o*nu 34.3091 /.ouna 3.5353 0.0 0.0 0.0 -- fn--'-94.20 0^019* 0.754o o7.is 2 3.o1 1.00m I.ocon 33.3929 l.00\x 3.5071 0.0' u^V- P.0-- 

z1 v7.^o 25.0 n.orn\ 0.7670 10/,39 23.61 1.0000 /,xuno 341.Z143o 1.o040 3.5353 0.0 0.0 0°0 lZ 9fl.90 e5.o l*7°+9----a».6E-4-4-000*--1,0000-*a.1177--1.0058---3.+9+1--  0.0  ---o. -10^0-_- 
1s 103.60 z5.m 0.0/)} 0./770 107.39 23.61 1.onCu i.CrCO 32./5s3 1.0018 3.4689 0.0 0.0 0.0 --1\ Ili  *.n*--ps,o--o~na+4-n.r77e~ 'ic7.3*--23.61-1.0000- 1.0000 -3c.76pe 1.0049 ' 3^4217- 0,0 --- 0.0 0.0----. 

puPF [nv"nmFnr prrPrpT{rS 
CnlTIC^L ppnrEnTlpS -_  

I r= 0.0 p = 0.0 v ~ 0.0 rMpn^ = 0.0 nwpcxx ~ 0.0 o%poLe ~ 3.83 ETA = 0.0 -- -- a-'-T - *+r.+o -p  - *****' - x  ~ 55.20-f.M=ox- 0.3+4--pppo^*=0.010 oIpcLF - -1.o5'-  ETA '---0~0'--- VAPOR pnFS5upp EQUATION Cnppp[ClcmTS VAPOR PRESSURE AT w8P 
-e'~ 0^1735np-o4 -c--0427-31ep 103 ---'--'' ---- - -- -p~ nqn.Y A T r-=  -7-7_3----- 

c ^ = 0.7s66ep Cl m = o.166e2p o^ c ~ 0.2280up oy p = 760.0 AT / = zCn.o *mL^n vrLoIr 1n/AT-40w cp+*=p*eff**Ts -- ` --ee*poNrwT--xe ec+u-Cf-FCu  \ ^ = 0.38860p oz o = c.vZooiF-ol c = 0.0 In wumnpu = 40 -'-----2---^'~-u.,2ee7* ez-- a ~-~z~+~+p-ot`-c--0°68556=-04-- - ' --' - ~~- IC womeFe = -34 --'--------' 

w\xTunF pnnppnrlFs 
ACTIVITY /nw-cnrrp4f-I"-T-6' ~ -  ~P Fs*L+*-Gp-T*pe*oev#,Ap 6vpwcv--p-E S  ^ = 0.37e1r 01 x = -.19273p oz C = 0.31642* on SoVxms *cnr OF NcoArlvp ^pCusm*mT RECuKmED 

'--- - - STxMnAnn nFV[^TICK O.+Cn/Zp-nl.- ---~ - - - ' ~~ TO OeT^Iw x-INTERCEPT ''-- ---- 
xNpIw/7p nu\n/rm AcT/v/ry rnpppIcIpm7s vxLup up ppQuInEc AnGocmpmT IS -°43788E 04 --- -------s/,wp ~+z.^szo oz/mF 1.0000- --- '-- ---' ropnmooYwAmIc cmwsx5Temcv TEST 15 ABORTED  /`,mF7 = ,= p, ,,,^r - ,r "" 



SUMMARY OF WILSON PARAMETERS OUAIITY OF FIT (MEAN ABSOLUTE DEVIATION) 
------------mnnEL Pic. - PARAMETER VALUES - OBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 3535.S2 -124.50 0.3654E 00 47.25 0.55408 
7 1746-4-41---- 450.24 ---0.6687F-04 . 15.79- 0.08226-------"--- - 
3 948.15 10563.45 0.3049F 03 C.94 0.02736 
4 957.19 9338.96 0.25135E-  00 • 6.72 0.02726 -. - 
5 1005.42 9345.20 C.12C3F 00 5.56 0.02692 
6 963.14 9264.09 0.2366F-01 - - - - 6.58 0.02720 
7 1016.56 974S.23 0.5489E-C1 5.32 0.02705 
8 104-9,oe- 4466.80  41442-3-8-F---01 -5.30 - 0.02709 
9 1018.00 9866.80 C.9238F-01 5.30 0.02709 __  10 806.68 9060.20 -C.66C1E 00 11.67 - 0.04706 

--**-11tAGNnsTtc** 
4 DATA POINTS FROM ORIGINAL REFERENCE DELETED PRIOR TO CALCULATION 

SEE INTRODUCTION FOP DETAILS CE-N.C-E-R-41--NC DATA BASE UPCAT-6-.  



--A-C-R-YEP4--TTTIL-F-4-11----WATFR-f91- -SYSTEM 134+ 

. . _ . 

. • SUMMARY VLF DATA AND CALCOLATFC PUPERTIFS  

NO. P T XL Y1 FIOL F2OL PHI1 PHI2 GI C2 LNICl/G21 ell 822 B12 

1 67.00 40.0 C.0013 0.176C 213.98 55.22 1.0000 1.0000 44.4582 1.0010 2.7936 C.0 C.0 0.0 
--2-----77.20-49.0-0.0025-  0.2650- 202.98- - 55.22 1.0000-  1.0000 43.1334 1.0020 3.7623 0.0 - - 0.0 0.0- 

3 95.30 40.0 0.0049 0.4220 203.98 55.22 1.0000 1.0000 40.223C 1.CC23 3.6922 0.0 0.0 0.0 
---4---111.90-- 40.0 0.0113 0.592C 201.96 - 55.22 - 1.0000- 1.0010 34.3741 1.0005 3.5368 0.0 - 0.0 -- 0.6 

5 1/1.50 40.0 0.0172 0.6830 203.90 55.22 1.0000 1.0000 33.3(.62 1.0015 3.5060 0.0 0.0 0.0 
6 11-6-6-4-0---4-8-4-9---0.4224 -4.7090._._._:203.98  .55•22 1.0000-1-.0000---28.9050 1.0046 3.3595- 0.0 0.0- --- - -0.0- 
7 114.20 40.0 0.0241 0.7220 203.98 55.22 1.0000 1.0000 28.5027 1.0016 3.3484 0.0 0.0 0.0 

---- 8-- --199.90 - 40.0 - •1.0256 0.7310 203.96 - 55.22- 1.0000 1.0000 27.7471 0.9993 3.3238 0.0 -• - 0.0 -- -- -0.0 
9 191.90 40.0 C.0273 0.720C 2C3.98 55.2? 1.0000 1.0000 24.750 1.0001 3.2105 0.0 C.0 0.0 

-RUFC C0MP-04-F-NT-PRF.P+RT-18.5 
CRITICAL PROPERTIES 

1- T =•• 0.0 P = 0.0 V = 0.0 OMEGA = 0.0 OMECAH = 0.0 DIPOLE = 3.83 ETA = --0.0 - 
2 1.  = 647.4(1 P = ***** V = 55.20 OMEGA = 0.344 °MEGAN = 0.010 DIPOLE = 1.85 ETA = 0.0 _____ VAPOR- PRESSURE ECUATION-CCfFFICIENTS VAPOR PRESSURE AT NBP 
1 4 = 0.78510F 01 B = 0.173521 04 C = 0.27315F 03 P = 793.7 AT T = 77.3 
2 A = 0.7966-HE-0-I ---13-7.1.--0.1-6682E-04 C -=.--Oir228-00E-03 -___._-_--.P..= 760.0 AT-T7=-106-40-7-- 

MOLAR VOLUME EQUATION CCEFFICIENTS COMPONENT ID ECHO CHECK 
-- 1 A - 0.38860E 02-----  9--=- 0.92001E-01 C - - 0.0 - ID NUMBER = 40 

2 A = 0.22887E 02 8 = -.36416F-01 C = 0.68556F-04 ID NUMBER = 34 

MIXTURE PROPERTIES ' __ 
ACTIVITY RATIO EQUATICN COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A - - 0.3801-5E- 01 II - -.187-7-CE - 02 C- - -.181- CIE 02 AREA ABOVE THE X-AXIS IS 0.3165 - 
STANCARC CFVIATICN = 0.37360E-01 AREA BELOT% THE X-AXIS IS -18.6002 

 INEINITf -DILOTION - ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.15 
GlINF = 44.766S G2INF = ******* NORMALIZED AREA DIFFERENCE IS -0.9665 
TIINF = 401-00 T-2-INf -. -4-e:-ee- CONSISTENCY INDEX- IS--96.65 

SUMMARY OF WILS07! PARAMETERS QUALITY OF FIT (BEAN ABSOLUTE DEVIATION) 
vonft. NE. PARAmETEP VALUES -OBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 2085.01 -48E.91 0.12461 47 51.76 0.5574C 
2 18-8-3-.7812- -8.1-4 .43  e.-29-eF-04 . 364-24- 0-.-0-9882-- 
3 976.06 10535.05 0.48451 02 7.03 0.01437 
4- 991.84 10137.15 0.4837F-01 - 6.53 0.01485 - -__ _ 
5 1028.27 10356.29 0.1017c-01 5.41 0.01619-- . 

----- -6 1001.83 10731.55 0.47341-02 - - 6.22 0.01520 _ ___________ 
7 1039.31 10629.47 0.1425E-C1 5.27 0.01663-' 
8 10-39.43 ---10931.74------4:13-52F-01-    5.72+  -0.O165-9--- 
9 1038.18 10316.54 0.13521-01 5.28 0.01659.- 

1-0 2031.87 -488.91 C.1596F 01 91.78 0.55743 -------- 



OCN20NrIl) CHLORO0ENZINFI21 -58f-SICM 135  - 

- -- _---. -----__ 
SUMMARY VLE DATA AND CALCULATED PRIPERTIFS 

NO. P T X1 Y1 F1OL F201 RHII PIII2 GI 02 LNIG1/02) 811 822 812 

1 126.10 71.0 0.0680 0.2410 534.74 87.46 0.9917 0.9935 0.8284 1.1657 -0.3416 -1042.71 -1074.51 -1373.72 
2 428.f0- 7044- 4.0787 0.2724 534.74 -87.46 0.9917 0.9931- 0.8251 1.1551 -0.3364 -1042.71 -1074.51 - .'.-1373.72 - 
3 166.90 70.0 0.1628 0.486C 534.74 87.46 C.9906 C.9905 0.9223 1.1594 -0.2288 -1042.71 -1C74.51 -•1373.72 

---4---469474 -70.4 44183g- 0.5030 -534.74 87.46 0.9505 C.9902- 0.8561 - 1.1690 -0.3080 -1042.71 -1074.51 -1373.72 -- 
5 206.70 10.0 0.2728 0.6320 514.74 87.46 0.9861 0.9872 0.8850 1.1794 -0.2872 -1042.71 -1074.51 -1373.72 
6 251.30 7C.O 0.3758 -Es4440---434.74 --874-4-6--4:9-873-0-4-981-1- -0•9126- ----141754- -0.2530 -1042.71 ---1074. 51 -..-1373..--7-2--- 
7 315.50 70.0 0.4948 0.8321 514.74 87.46 0.9844 0.5777 C.9753 1.1703 -0.1822 -1042.71 -1C74.51 -1373.72 
4-- 347.24-70.0 -0.5862- 0.8675- -534.74- - 87.46 C.6829 C.9749 0.9430 1.2370 -0.2714 -1042.71 -1074.51 -1373.72 -- 
9 3.)7.10 70.0 0.6462 0.8849 534.74 87.46 C.5820 0.6731 0.5825 1.1516 -0.1930 -1042.71 -1074.51 -1373.72 
14- 435.00 - 70.0-0.7744- 0.9395 534.74 87.46 c.9788 C.9669 0.9641 1.2868 -0.2887 -1042.71 -1074.51 -1373.72 -- 
11 493.50 70.0 0.8485 0.9734 534.74 87.46 0.9759 0.9615 0.9846 1.2611 -0.2710 -1042.71 -1074.51 -1373.72 
12 5'5.20 70.0 0.950-4-0.6803 534.-74 87.46- 449744-0.4586- 0.-9940-1.2360- -..-0.2179---1042.71--1074•51 -1373.72-- 
13 535.20 70.'0 0.9715 0.9933 534.74 87.46 0.5739 C.6577 0.9943 1.374C -0.3235 -1042.71 -1074.51 -1373.72 

------- -PURF COPPCNENT PROPERTIES _ _ 
CRITICAL PROPERTIES 

1 T = 58+2-.-){)--P-= 48.-60 -V--,--,  260.10 OMEGA =-0.211 -OMEGAH-= 0.0 - DIPOLE = 0.0- - ETA =--0.0 ------ 
2 T = 632.40 P = 44.60 V = 307.8C CMFGA = 0.252 OPEGAH = 0.241 DIPOLE = 1.70 ETA = 0.0 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPOR PRESSURE AT NBP -- 
1 A = 0.69056C 01 R = 0.12110E 04 C = 0.22079E 03 P = 760.0 AT T = 80.1 . 
2 A-= 0.77175F 01 A = 0.19812E 04 C = 0.27315F 03 - P = 674.0 AT T = 132.1 

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK 
1 A 0.70863G 02 R = 1.14407E-C1 C - 04158803 -- --- - - • - - ID NUMBER =-5-- ---------- 
2 A = 0.85745c C2 R = 0.105558-01 C = 0.149698-03 IC .NUMBER = 56 

 141*TUPE-PR4P-ERTIFS -- - 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CCNSISTENCY TEST 

A • 43-56.9E. -GC 4-= 0.44-7-05F-00- ---C-•---.38-8 L7E -00 SQUARE ROOT OF NEGATIVE ARGUEMENT-REQU1REa---- 
STANT:ARC CEVIATION = C.43124E-01 TO CPTAIN X-INTERCEFT 

 INFINITE DILUTION ACTIVITY COEFFICIENTS . VALUE OF REQUIRED ARGUFMENT IS -.35335E 00--- 
G1INF = 0.7003 G2INF = 1.3464 THERMODYNAMIC CONSISTENCY TEST IS ABORTED 
TIINF = 70.00 T2INF = 70..00 



- • • • • -- - • .. ... • ..._ _ 

SUMMARY OF WILSON PAFAMFTF°S OUAIITY OF FIT (MEAN ABSOLUTE OFVIATICNi 
• 

----NM/FL NO.-- •PAPAMFTFP.VALUFS - OBJFCTIVF FUNCTION- - - - PPFSSURF • CCMPOSITION 
1 .807.00 1954.69 0.1587F-07 184.8E 0.01535 
2 -555-7-c64-----7.14-445 0.2144F-.02 . -11.426-----------0.04336------------ 
3 9478.18 -94C.63 C.956SF 00 5.31 0.02579 

-884.14 0.7147F 00 • - --. • • 7.27 0.02045 • . - -- 
5 9385.PC -875.S1 0.4184F-01 6.81 0.02109 

• ..• - - -- --- ----Et-- -9424.S0 -..958.80--- 0.9572F-0? ----• - • 13.14. 0.01659 
7 9644.27 -888.19 0.3098F-01 7.6C 0.02014 
8 9648.04 -849648 C.9-849F-G2    .5.27 0402595- 
9 9708.63 -939.51 0.5855F-C2 5.27 - 0.02594 

--'---- ---4.0.----637.12 • 154E.72 --.C.13C5F 01 



BENZONE(1) ACITIO ACIC(21 SYSTEM 1---3E--- --- ----- 
, 

- - -- ----- 
SUMMARY VLF DATA ANn CALCULATE() PROPERTIES . 

--- 
NO. P T XI Y1 1101 F2CL PH11 PHI2 CI 02 LN(01/02/ 811 822 812 

- ---- --- 
I 758.00 79.9 0.9499 0.9613 725.56 206.02 C.9665 0.9677 1.0184 2.7446 -0.9914 -972.39 -530.64 -"171•01 
2 758.00 40.4 -0.8823 -0.4309- 729.92 207.61 0.9665 0.9687 - 1.0555 2.0720 -0.6745 - -971.04-- -529.80 --•969•65-- 
3 758.00 82.9 C.5325 0.7932 75 1.21 230.91 0.9668 0.9730 1.3717 1.4100 -0.0275 -952.49 -518.37 ..45C.94 
dr -viA.00 85.8 1.3407 0.7032 • 465.51-•-258.19 0..9611-0.9758 1.74257 1.2E65 - 0.3031 - -933.28 -506.71 --*931.58-- 
5 758.00 51.5 0.1731 0.5924 1016.37 317.25 0.5678 0.9790 2.4621 1.1507 0.7607 -898.54 -486.11 -896.62 
6 75-8-1-0-0.--14-9- 4738 0 al c48 12.76# it 4 -42-54 1-a-  44-ge 17 C-.-983-1---3. Oi>44------1 • 1.4 24--0-c9-863----850-.62- 4584,--74- - ---848.4-1- 
i 758.00 109.0 0.0275 C.2407 1601.47 569.65 0.9673 0.9855 3.9393 1.0222 1.3491 -8C4.33 -"433•50 -802.15 

-PURE--COgPflMENT PROPERTIES -  
CRITICAL PROPERTIES 

1 T---=-562-.0)- P =- 443040- -V- - 2 6-0 64-C 014F-0 A - -01.--24-1 ONE -0- A 4- - -0.0 -1) -IP OLE- - -o-cy -E-T-A - --,-----0 ..0----- 
2 T = 554.H0 P = 57.10 V = 171.30 . CMFCA = 0.444 OMEGAH = 0.187 DIPOLE = 1.75 ETA = 0.0 

VAPOR-PRESSURE FOLATION COEFFICIENTS VAPOR PRESSURE AT NBP 
I . A = 0.69056E Cl 3 = 0.12110F C4 C = 0.22079E 03 P = 760.0 AT T = 80.1 

-- --2 A = 0#71881F 01 3 = 0.14167F 04 C = 0.21100E--03 P = 764.4 AT T = 118.1 -_-- 
MOLAR VOLUME ECUATICN CCEFFICIENTS COMPONENT ID ECHO CHECK 

1 A - 0.7-5844E-02-- 4- =--0.--I-440-7F-01- -C -= D.-15-880E-03 -----_-_ .IG NUMBER- -  5-__- 
2 A = 0.587027 02 3 = -.61178F-01 C = 0.19158E-C3 ID NUMBER = I 

MI-XTURE PROPERTIES -  
ACTIVITY RATIO EOLATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

-A--,--- 0.13029P 01-----m-_ --.3-01-144Cr -04- C - -8-0-7474SF-00 -AREA ABOVE-THE X-AXIS IS 0.3053 
STANnAPC DEVIATICN = 0.11924E 00 AREA EIFinti THE X-AXIS IS -0.2627 

-INF-VMIT-E DILUTION ACTIVITY COEFFICIENTS - -. - CROSS-OVER POINT IS X = 0.49 . _ _ • 
GIINF = 3.6401 COINF = 2.6340 NORMALIZED AREA DIFFERENCE IS 0.0750 
T1INF-=-117.82 T2INP = 80.01- HERINGTOK ..1--FACTOR IS 16.16 

CONSISTENCY INDEX IS -8.65 
-----____ 

SUMMARY OF WILSON PARAMETERS OUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
MOOEL NC. PARAMETER VALO7S OBJECTIVE FUNCTION PRESSURE COMPOSITION 

517.80 5C5.11 0.3 55.40 0.01335 
2 2322.48 351.49 0.26S01-02 57.46 0.07271 

.  3 62-9.31- 529.2-6 0,2302F 00 37.05- 0.01308- 
4 626.45 526.62 0.7255E-01 37.96 0.01295 

-- 5 406.94 825.40 • 0.1177E-01 - 12.35 0.02095 __ _ __. ._. -._. _ 
6 444.22 595.31 0.2926E-02 47.75 0.01135 
7 314.66 484.16 0.1049F-01 . 17.02 C.02056 
9 475.83 420.42 0.1257F-03 2.74 0.02750 

-9 475.46- 826.76 0.1253 -01 2.74 0.02750 -- 
10 640.14 515.24 0.3527E-01 38.62 0.01294 

- - . . . 4*()IAGNOSTIC* 
1 DATA POINTS FROM ORIGINAL REFERENCE DELETED PRIOR TO CALCULATION 

SEE INTRODUCTION FOP rETAILS CCNCERNING CATA RASE UPrATE 



47TIYLCYCLOPENTANF.111 CYCITHEYANCI2I SY5T-IF1 - 

SUMMARY VLE CATA ANC CALCULATE(' PROPERTIES 

NO. P T XI Y1 F1CL F2E1 PHil PHI2 61 02 LNIC1/G21 811 B22 812 
----- 

1 760.00 79.7 0.1C20 0.1310 912.07 705.79 0.9628 0.9613 1.0261 0.9977 0.0280 -1075.61 -1118.75 -1C97.20 - ?--760.00 - 76-42 0.4770 0.5410 825.34 635.83 0.9615 0.9600 1.CCCC 1.0030 -0.0030 -1101.92 -1146.2S-  -1124.10 - 3 760.00 73.6 C.7710 0.8141 766.96 588.93 0.9606 0.9590 1.0007 1.0011 -0.0004 -1121.48 -1166.77 -1144.11 
- 

PURE CCMFENFNT FPCPPI-FIES  
CRITICAL PROPERTIES 

---- I T = 532.81 P = 37.- 40 V =- 319.0C OMEGA = 0.231 OMEGAH = 0.0 DIPOLE = 0.0 ETA =--0.0 
2 T = 553.20 P = 43.00 V = 311.20 OMEGA = 0.210 °MEGAN = 0.0 DIPOLE = 0.0 FTA = 0.0 ___ _ -VAPOR PRESSURE FOLATION COFFEICIFNTS VAPOR PRESSURE AT- ABP ----- 
1 A = 0.60628E 01 9 = 0.11861F 04 C = 0.226C4F C3 P = 759.7 AT T = 71.8 
2----4-604-5-4F--E1--43---4.1.2-a35c O4--0-=--0:2-22-A6-f-03 ---------P-------159-1---AT---T = 8C4-7--- 

MOLAR VOLUME EQUATION COEFFICIENTS CCMPONENT IC ECM() CHECK 
1 - A =..C.104276  03 9-= -486757E-01 C = 0.39000E-03 10 NUMBER =-27---- • ------- -- - - 
2 A = 0.92914F C2 B = -.24859F-CI C = 0.26157E-03 ID NUMBER = 9  • 

MIXTURE PROPERTIES 
ACTIVITY RATIO FOCATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.43104F-01 8- = -.16196E 00 C-= 0.13686F 00 FOUATICN SOLVED FOR X-INTERCEPT 
• STANDARD DEVIATION = 0.0 ROOTS ARE: X = 0.77917E CC AND X = 0.40421E 00 

tNFIN-f-T-E-  0ILUTTON ACTIVITY-COEFFICIENTS BOTH ROOTS ARE-  IN THE RANGE 0 la 1 ------ 

CAINE = 1.0440 G2INE = 0.9822 THERMODYNAMIC CONSISTENCY TEST IS ABCRTED 
T 1  INC = 80.74- T214* = 71-r8-1- -7- 

- - - - 
51WARY OF WILSON PARAMETERS QUALITY CF FIT (MEAN ABSOLUTE DEVIATION) 

NODFL: N9-. PARAMETER VALUES CiJECTIVF FUNCTION PRESSURE COMPOSITICN 
1 536.80 -367.61 0.6004F-12 1.75 0.00141 
2 1-11-7-7.5 -1271.75 0.-25511 Cl--- -0.16 0.00118 ---- 
3 487.58 -336.78 0.6790E-04 1.21 0.00113 

- 4 485.73 -335.84 C.6732F-04 - 1.20 0.00113 _  
5 342.53 -256.95 0.85511-05 0.47 C.00C94  
65 350.59 -258.13 0.5688F-05 1.20 0.00094 ____ 
7 288.08 -222.27 0.1025F-04 0.34 0.00088 
0 23-9.416- -191.35-  --0hi-8456E-07-  0.13 o.ecloa - 
9 239.84 -191.26 C.86C3F-07 0.13 0.00100 
IC 349.29 -263.73 0.9361E 00 -0.47 0.00095 - 



• 

METfYLCYC10P64TA141111 SYSTD3-138  
• 

• 
SOMPAPY VIE DATA AN° CALCULATFC PROPERTIES 

NO. P T X1 Y1 F101 1201 PH11 PHI? G1 G2 IN(G1/02) 811 B22 812 

1 750.00 108.8 0.0230 0.0680 1906.68 692.29 0.9724 0.961? 1.1413 1.0C28 0.1254 -891.74 -1217.03 -1039.36 
2 760.00--107a? 0.0400- 0.1270 1838.13 661.93-049719-- 6.9606- 1.2707 - 0.9992 - 0.2404 ---900.50 --1229.78 •*1049.84-- 
3 760.60 105.3 0.0635 0.1930 1761.00 628.04 0.9714 0.9599 1.26E5 0.9471 0.2410 -910.80 -1244.81 -1062.18 
4------- 760,00 104.4 -000920 0.2375 1682.16- 593.88- 0.9708-0.9592 -e1.1276 1.0269 0.0935 - -921.85 --126C.98 --1075.44 -- 
5 760.00 102.3 0.1060 0.2900 1638.78 575.22 0.9704 0.9588 1.2212 1.0023 0.2016 -928.19 -1270.27 -1083.04 
6 7v0.00 102.4 0.1100 -0.296C 0.9-764*-0-.95437 1,2146 1,00-70-0-.-187-5- -4291.92---1271.-42---*-1-085.13 
7 760.00 50.3 0.151c 0.3725 1524.48 526.60 0.9695 C.9577 1.1874 1.0177 0.1542 -945.80 -1296.20 -1104.24 

754.0G 917.8 0.1910 0.4460 1433.60- 488.57 0.9687 0.9568 1.1942 1.0153 0.1623 -960.40 -1318.51 -1122.43 
9 760.00 95.1 0.2200 0.4880 1380.96 466.7S 0.9682 6.9562 1.1771 1.0180 0.1452 -970.14 -1332.22 -1133.58 
13- -760.04) 0?.0 0.2,-.70 0.5450 1299.62 433.52 Cs9614 C.4553 1.1585 1.0264 0.1210 -985.22 -1354.67 -- 
11 760.00 91.8 0.3125 0.6020 1229.71 405.31 0.966/ C.9544 1.1462 1.0320 0.1049 -999.06 -1375.34 -1168.58 
12 Til.00 89.9 0.3335 0.6250 1-2-04.2-6 391.43 0.9664-0-.9544 1:4411----1.4-4-16---0r1009 
13 760.00 88.•5 0.3710 0.6570 1159.5C 377.34 C.9660 C.9535 1.1166 1.0432 0.0680 -1013.88 -1397.58 -1186.56 
 14 7543.-00 47.4 0.4125 0.6950 1114.33- 359.55 0.9655 0,9528 1.1048 1.C415 0.0590 -1023.96 -1412.75 -4198.81-- 
15 760.00 85.3 0.4550 0.7250 1066.13 340.75 0.9649 0.9521 1.0914 1.0674 0.0223 -1035.25 -1429.79 -4212.54 
 16----764.44- 84,1 0.4980- A3.7480- 1:030.64- -3-27.03---4.9f:45-0.5516 4.0638 - 1.1058 -0.0388 -1043.93 -1442.93 -1223.12 - 
17 760.00 13.0 0.5310 0.7770 1001.51 315.64 0.9641 0.9511 1.0661 1.0840 -0.0167 -1051.31 -1454.14 -1232.13 
18 764.00 82.3 0.-552-5--0a7920-981.0-7 308 .04-0,96-38-0,9508 -----1-6-0658---1.0861.---- -0•0188 --1056.64-- *1462024-- --*-1238•63--- 
19 7:,0.00 81.8 0.5680 0.4020 967.6? 302.92 C.9636 C.9506 1.0642 1.0888 -0.0228 -1060.22 -1467.68 -1243.00 
20- 760.00 81.3 -0.6220-0.831a 928.07- 287.97 -0.9631- C.9449 -1.0443- 1.1164 -0.0620 -1071.07 -1484.23 -1256.27 
21 750.00 78.9 0.675C 0.8570 893.51 275.02 0.9626 0.9492. 1.0352 1.1497 -0.1049 -1080.99 -1499.41 -1268.41 

----22--760.0G- 77.7 4.727C-T 0.8825 - 862.16- 263.45--C.9621- 0.9487 - 1.0245 1.1733 -0.1351 -1090.32 -1513.71 -1279.84 --- 
23 760.00 76.0 0.7960 0.9150 322.49 248.76 0.9615 0.9479 1.0170 1.2018 -0.1670 -1102.84 -1532.97 -1295.21 

-24 719s 00 74a 8460-0.9460 -743.21 -238,04 0.964-0-----0,0472 1,0-1A4  
25 760.00 73.7 0.8920 0.9540 768.09 228.99 C.96C6 0.9467 1.0122 1.3330 -0.2753 -1121.09 -1561.15 -1317.65 
-26-760.00-- 72,9- 0.9290 - 0.9690- 750.20 - 222.55 0,9603 0.9463 1.0104-- --- 1.4054- -0.3300- -1127.41 -1570.96 -1325.44 --- 

27 760.00 72.2 0.9660 0.9825 /34.30 217.03 0.9600 0.9459 1.0056 1.6982 -0.5240 -1133.00 -1579.63 -1332.32 

• 



- --- 
PuFF cnmpnwrwr prnpFp7lES  

-------~C*I7lC AL- nnppFpT{FS---  
I T = 5-4p.n0 p = 3/.+0 v ~ 319.00 nMr:u = 0.231 opFG^x = 0.0 nIPo|E 0.0 ETA = 0.0 p r `4.00 p +o.*e'  v ~ ~z~.~o--+~~+ox-~-*~z+a eppsx*-~-~=u--- 'n~pn~p ~--e^V --Fl-A--*wo- vxpOp nprSQ/uc pCuxTIom [nr[rl[TrwT3 VAPOR pxpS5on* AT meP - '--------'l--- ^ =n.ae6Ze* n1. - n  = 0.11e61e 04 c'=  0.22604e os ' - p = 759.7 ;AT r = 71.W-- 2 ^ = 0.69533p Cl o = 0.1343';p c+ c ~ o.a/Y3op os p = 759.* AT r = xxo.m ------'^+u^n vrLo"F eco^r/uN crsFprc/pwr5 ' ~~Compnwpwr in eC*o CHECK-- -- 1 u ~ o.lc427c Cl n = -°e67s7p-n1 C = 0.3900oc-03 yn NupDrx = 27 p m - 0.9866+r ua o-  .55774p-*I  --f *-w/ Fw- e3  

MvxTupp pnnppxrles 
p8e^T{aw cl',FFp/C`FkTs --'----- `~- - ' - ~~- pFso|Ts'C-p T*EnwonvNx*IC CONSISTENCY -TF6T 

A = 0,184x5p 00 n = -.«zxzoe-ul C -.55737p on AREA ABOVE THE x-Ax/5 IS 0.0615 *~A*o^ 44e-op+1 Ar*cw-~-*.-4+e xneA-Bflew-T+/e-*-^x*e-1s--*"fG9*a- lNpIm[TF nrLu,/nw ^rrrv/r, ccppplC[rwr5 CxCSS-nvep pnlwr IS x = 0.52 '--------'--'---~~/w~-=-1.7o3o -s2fwp'=-1°-9458-- ---' ---- -'--  wopr4LlZpo AREA nlpFEnpwcp xS' -m°20-7+-- rzMr = 110~63 r21wp = 71.81 ppnImcrnN J-p^cTcp IS /a.uo -----'---------------- - - - --- ---' --------''   - ---- cnwsIsrsmcY rwoex IS 3-u* - -- ------' 

suoM«xv OF WILSON pvp^urr*no uuxL/7Y or FIT (opxw ABSOLUTE D*VIAT[o*) 
p*p^y*7E*--v^LoE6 -nnJECrfvp-fvN-c-T{[N pef55oop- -`~ Cnwpn5IrION  --''-' - ------- 1 -391.27 7s1.81 c.18lop-11 6.5+ 0.00580 -----z ---q7.a1 -- -3+3^20- --o.pav*e-*a--`-- ---------u~99  --'- 0.00406--- 3 -4v0.05 1;28,38 C.6ps7p-01 7^90 0.0070+ 

. 4 372.50 eo*=" o.+*+6r 01 -&=*6-  
s -zca.ao 333.36 o.z000F-na 2.56 0.00310 -' -'-----a------4v.+)' 23o.62 ---0.117oe-02- ' ---~' ----- -a°5a -- 0.00312- 7 -82,56 rpy.Ts 0.1652p-02 3.00 o,ccznn --' -----e-----loe,ee- ---a+a.'~a----n.*6»nF-u3---- -------~~ 2.25  - -~ ' 0.o0335 - - ' --- --------- 
n -loo.ol 342.35 0.+u3nE-03 2.25 o.00335 to +~x.s~ 9p7.21 c^lci,.r uu 7"-52 --e--.e*+-7a  



cvc+axcx^Nr1/) rnLucNc^a) -- ---- s*sFrw ------------ ---_ _--_ __ ___ - 

SwMnuoY VLF CAY^ wvn cALcuLuTFn ppnpcnTIsS 

wo. r r xi Yl FlnL pzc/ PHI I p+12 oi Gu Lw(cmoz) al/ o22 ata 
I 7t30.00 zoo.s 0.0410 0.1020 1506.81 661. 74 c.s7c9 o.9610 1.2136 o.osy4 0.1n42 -930.67 -1221.39 -106*.20 

---a---~~u.no- 105.+-0.0910 0.2120 1408.16 629.89 0.9700 0.9*00 1.z1+9- 1.0003 0.19+4 -946.73 -1243.** --tma3.t6--- 
s 760.00 103.8 0.1180 0.2640 1393.ns 6cI.C4 0.9f,75 o.9504 1.2129 1.0075 0.1856 -956.11 -/asr.aa -1094.25 --4  - 7,6n.uo- 102.e 0.1+30 0.3030 1320.74 sv+.^o 0.961)2 0.*590 1.1*66 1.0031 0.1/64 -s62.04 -1265.*u -1101.2e--- 
5 760.00 Io1.8 0.1640 ,.3480 lzo+.ns sm~.00 0.96o9 c.9586 1.2112 1.0000 0.1917 -968.6+ -1274.9* -1109.09 

"*-860 1 f-~6*{ y+6^4 f, 0"o6e5 0445*e 1^+f-2q l-.fo88--o.lse7- 
7 750.00 vy.* c.217c o.42r0 1213.93 52;.7: c.soFz o.9578 1.17+1 1.0105 0.1501 -eou.go -1294.44 -1125.38 

-'--~--7+a.ea- Qe~*--o62450- 6.*5/*-1/78.7* --511.8+--0.p*76 --- o.';sz4 1.018+ 0.1297 -989.52 -1304.60 -1133.8e---- 
9 7i"o.00 n9.3 o.~43o 0.460c 117e.75 511.8* 0.9678 0.9574 1.17C, 6 i.oloi 0.1526 -yEs.so -13o+.60 -1133.85 

e7.+ o. zrea -o.+9zo---11sm.a5 497.50 0.9615- o,so/n-- 1.147* - 1.0177 n.luoI. -ss5.4r7 -1313.u9 -114C.94 
it r^o.nu 9+.9 n,pnan 0.5040 11?e.93 +so.7S o.9673 o^pnao 1.14/1 1.0211 0./164 -998.33 -1317~15 -11+4.32 
12 760. to v*.» 4,40  /10 o.s22-a4--*-1-+9-.+s io1.-C-5 n.36-42 c.C~ 54.( 1 - 1-a czps'-o.uox6---xono~1s--l32a.ou-'--11+m.o6-  
tn 7'jo.(10 ys.'s c.123c 0.5+7c lc;4,7+ 4613.65 0.*669 0.9563 /./323 1.0315 0.0932 -zoor.an -1330.37 -1155.33 -- 1+-- rs,).Vo~ - 95^3-o,3360-'0.r,600 /0o7.59 +66.00 0.9668 0,95~.2 1.1215 1.0292 0~0859 -/009.21 -1332.68 -1157.25- - 
zu 76(,.00 9*.2 o~3*80 0.5960 1057.92 451,10 0.96+* 0.1~55o 1.12100 1.0249 n.ueuv -lc16.o3 -13+2.42 -1165.36 -- 16-  - 71)o.00. 93°e 0.3740 n.*qyu 1046.1* '++5.77 0.96+* e.qs~,a 1.1045 I.c+8o ' 0.0525 -1018.6+ -13+6.17 -1168.48 - 
17 7`)11.00 92.8 0.4160 0.6330 1017.91 431.501 c.ouao C.95932 1.01;31 1.0532 0.0372 -1025.*6 -1356.09 -1176.72 
ze 7~s*^00 91.8 o.+*an e.6620 o94°6+ +1*=*5 c"114+ 97 r^+sIte 1"o .o6a 7--0.n*39----1031~56 ---13*4°7*---1183~en---- 
19 7x0.00 90.5 0.5040 0.7020 959.34 *02.76 0.9652 0.95+3 1~0608 l.o778 -0.0158 -1040.33 -1377.30 -1194.32 -- aG-  r+o.m»--**~n 'u.saao - o.Tz+e- +*8.67- 392.68 --0.9649- 1,0570 /.0e70 -o.oann -104*.78 -1385.19 -1200.83 -' 
z\ 7~10.00 88.8 0.5590 0.7*90 915.97 381.59 0.96+6 C.953+ I.CEe3 l.C768 -C.no79 -1051.97 -1394.08 -1208.23 

9--*.ri990-o.7744)- 893.38'-370.7+'*.96+3r-'4P°s54a -/"055e -l.,y71 -o.oyua- -xose.za -1+03.11 --1215.70 - 
zu 7^0.00 99.0 0.602c 0.777c 89+.61 or\.ss 0.9643 o.9533 1.0532 1.0690 -0.0334 -1057.88 -14o2.60 -1215.2e 
24 760400 87.3 0°6`40  -*.TCW~c 87*.1,4 3f,3.~-/4 0.96+1 c,-q 5,e*---*~0+o2---4-.1 / 67---0.07o9---1062.*+--'1+09~a*---1220.74--- 
25 760.00 xf.s o.6720 0.9110 89*.27 354.34 0.9618 c.vsar 1.02+7 1.1728 -n.tzso -zo68.cn -1417.36 -1227.50 ---a6---76o.oO---'oFr.3--u~7Z7e-u.oszo---ozo.4e s9S.o+ --- o.9as4-o. 9s»1 ' -1.n3za'- 1.1505 -0.1092 -1077.38 -1+30.83 -1238.62 
27 7/j',). 7/jo.00 a+.a. o./uso 0.36-40 81o.02 33*.6e o.q632 n.s51c, l.coss 1.2357 -0.2024 -1080.63 -1435.5* -1242.51 

---ae v*o.u*--'e*.+--e"7800-n~8770--e0*.9r~ aan.ea I.olzo' ~1.2177 --0.1850 -1083.17 -1+39.23 -12+5.55 --' 
zo 750.00 83.8 0.91+0 o.ospc /s3.99 323.27 0.9628 0.9515 1.0093 1.2579 -0.2202 -luon.aY -1++6.65 -1251.68 
33 7uo.ou o?-.v *.*4+*--*=-42c0 +7o ~+s a +»u* *°on1 35+5,--'0.*016---1096°01---1457"; 1---426e.9e---- 
31 760~00 81~1 o.ya*o 0.9730 735.68 2s5.87 0.9619 o.y503 0.99eq 1.8237 -u-anlp -1107.98 -1+75.36 -1275.33 



ponE cc4vnwrwr ppnpppTIss 
--- - Ce!T{C«L ppnppnT|FS  

I r ~ 553.70 p ~ *1.00 v ~ 311.20 owpo^ = 0.210 nmFcAn = 0.0 oIpoLe = 0.0 ETA = 0.0 » -4~5K4 4.13--P +n°00--V-~--3 3+-.+*-. n**u AF- =--O -i-2+t owpe^H-'*°o--o1POLe =-0  .u-B TA- - ----0~0- vunnn nueSmap rQo^T/nn ,opppIcIpwTn VAPOR ppc5nu*p AT mBP ------ '- I  -' ^ = o.6o4nor- 01 n ~ n.00a:p u* u_='o.zzneaF ca p =,rsp.z AT r=  .e0.7 - z ^ = c.61,533r Cl u ~ 0.13+39p n+ c = 0.21938p os p ~ vur,+ AT r ~ 11C.6 - MOLAR voLvmr poo^rnw cnrpp/rrpwrs CmwpowpwT In pc+m cosCw z u = 0.92914= oz n = -.24859p-01. C = 0.26157r-n3 lo ^cvopn = o ? ^ - c^9ep6+p-02-- -Io -Nom*Fo- °-ee---- --- 

wyX7Unp PvnvpnTRS 
------»CT;vIry RAT 10 puoxTlnw [9f:pFIClFwr6 ' -- -- -'~RFSVLrS CF TxFxmoovNxmlC CONS l5TEwCY'YEST----- ^ = 0.17345p uo n = 0.5697*-01 C = -.74386F oo AREA xonvE THE X-AXIS IS 0.0630 STxNn«on cl+v/w c u1 --'- --- '4oFo'eFtoW'T*p-x-mxlS IS- -8~J0*8- - 

INFINITE n|LiTlrw ^cTlvITy rrr;FTC\FwTs [no5S-Ovpn pnlmT IS x = o.52 ----------'-------s*l"p~-l.te94 n2Iwp~-~~.~7~u---'-- -'-- - -- - ^ov*m /zeo AREA nrpppupxcF IS -0~2674---' D,Np = 110.61 TZTNp = en.r+ *ExIwoToN x-FACTOR ;S 12.67 -----'-------'--- -- ' ' --' '----' -------------------- -- CONSISTENCY [Nosx IS l+.nv - - ' ----- 

so*m^nY OF 6ILSON p^rAMerpn5 QuA'l7v OF FIT [MEAN xoBoior* nFvIATlom) 
-p^p*MPTF« v^LO*s--nnJecr/vp'Fuw6ffnm--- ---'pneS'SUnF-- -- Co*pCsDY[w ' -- -- ------ 

1 -*La.o+ n14~96 0.0 7.40 0.00798 --------'--~~----*4o.37' 4cr.Io-- -0.z51op-03-----'--- --'- ---a~no---- 0.00382- 
3 -429.14 105s.73 0.853or-01 13.30 0.00970 * 3+4-.n+ n+e°** o,n~,a*+  131 '9~,6z --m°po~*a----- s -4.13 21/.93 o. 1 / 4 /p-c2 1.94 0.00307 --'-~--'---+ ---- 61^80'--''141.02----'o.ro5np~~~-~`---- ----~- 2.30 -o.nnZ*~ ------'-- ------- -- 
/ »z.»* 17c.61 c.9lq7p-03 2.14 o.oc297 ---'---*-- --- 'as.lr- -2o4.10-----0^277op-03---------- --l~~o-- n.00slY - - ---'---- ---'-- 
y -65.17 zn+.lO 0.277or-03 1490 c^no317 10 +1-6.5n --9 eT~x+ e.fa*e*-**+-- **=+*  



0CNZENE41) HITHYLCYCH1H-f3EANFf21-- W8-T- F14-1.-4-0 - - 

5UMM4kY VLF DATA AND CALCULATED PROPFPTIFS 

NO. P T X1 Y1 FlCL F2OL PH11 P812 Cl G2 LN101/G21 811 B22 . 812 
. . 

1 760.00 99.5 0.0350-  0.0720 1299.91 696.47 0.9733 0.9569 1.2039 0.9995 0.1861 -853.32 -1317.65 -1065.76 
---2--- 790.00-, -98.6---0.0520- 0.1095-1232.19 -- -680.35- - 0.9730- • - 0.9566 1.2557 • 0.9991- 0.2318 -857.94 -1325.03 •••1071.63-- - 

3 760.00 97.6 0.0830 0.1639 1198.56 66C.83 0.9726 0.9567 1.2110 0.9985 0.1929 -863.71 -1334.24 -1C78.95 
-.40-0760.00- -• 96.5 0.1095 0.2075 1164.06 640.82 C.9722 0.9557 1.1990 • 1.0041 0.1774 -869.82 -1344.01 

5 750.00 94.5 0.1670 0.2970 1103.70 605.62 0.9715 0.9550 1.16E4 1.0c97 0.1643 -881.12 -1362.08 -1101.08 
6 730.00 93.2 0.203-5 0.35z0--1064.93 -583,54---0,9-T41 0.17l4 -888.64 -1374.45 -1110.54 - 
7 760.00 92.4 0.2310 0.3855 1041.37 .  570.26 0.9708 C.9541 1.1780 1.0114 0.1524 -893.25 -1381.51 -1116.51 

---8----760.00-•-91.30-0.2690 •-0.4360 1010.77--• 552.37 -0.9704-0.9517-1.1786 1.0077 0.1568 -899.72 -1391.87 -1124.73- - 
9 760.00 90.3 0.3070 0.4830 961.73 535.70 C.9700 0.9533 1.1776 1.0043 0.1592 -505.97 -1401.89 -1132.68 

/0-----760.00-e--89.5 -0.3370-0.5115 961.37' • 524.02 0.9698-0•9530 1.1598 1.0137 • 0.1347 -910.47 -1409.12 -81138.42.- 
11 760.00 89.9 0.3610 0.5320 945.31 514.82 C.9656 C.9528 1.1450 1.C253 0.1104 -914.11 -1414.95 -1143.04 
12 --76-0,--00 43-8-10-3---0*-388-5-0.-5550-- -934,77-506650 -0.9694- 0.9576- 1.1271:-----1.0353 0.0849 -.-917•46--1420•33----1147.31 
13 760.00 87.7 0.4200 0.5820 911.80 496.79 0.9692.  C.9513 1.1133 1.0451 0.0632 -921.45 -1426.73 -1152.39 

-14- 760.00 8741 -0.4480 • 0.6085 899.62-• 488.69- 0.96C0---C.9921 - 1.10E2 - 1.0453 -- 0.0585 -924.85 -1432.19 -1156.72 -- 
15 760.00 86.5 0.4830 0.6170 893.07 479.25 0.9687 0.9519 1.0959 1.0549 0.0382 -928.89 -1438.69 -1161:87 

---16---760.00 •85.9 • 0.5100 0.655C 869.26 • 471.37 0.9685 0.9517 1.0840 1.0753 0.0081 -932.33 -1444.22 -1166.26 
17 7')0.00 85.5 0.5315 0.675C 858.06 465.00 0.9684 C.9515 1.0857 1.0737 0.0111 -935.17 -1448.78 -1165.87 
18 791.00 84.9 0.5730 0,-7035---843-.32---456.61- -3.4682-4.951?-1,0662.  1.0980 --0.0294 -938497---1454.90---1174.72-- 
19 760.00 82.3 0.6170 -0.7330 780.46 420.91 0.9673 0.9500 1.1154 1.1902 -0.0650 -956.09 -1482.44 -1196.54 

809.65 437.47--0.9677-0.9507 1.0442- - 1.1434 -0.0907- -•-947.95 • -1469.34 -1186.16 -- 
21 760.00 83.0 0.7050 0.7895 799.15 ' 431.45 0.9675 C.9506 1.0272 1.1892 -0.1465 -950.86 -1474.03 -1189.88 
-22 764.-00- -82.-5 0.7390 -0.8150 -787.39 -424.84 0.9674-0.9504- 1.0263- - 1.1994 -0.1559 • -954.12 -1475.28 -1194.03 - 
23 760.00 82.1 0.7770 0.8390 777.01 416.96 0.9672 0.9503 1.0169. 1.2464 -0.2034 -957.07 -1484.03 -1157.80 
24 760.00 . 81.6 0.8210 0.8670 766-6-73 413a-14 0.9670 0,-950-1-----1,--0089  
25 760.00 81.2 0.8605 0.8960 756.56 407.38 0.9669 0.9500. 1.0080 1.3150 -0.2659 -C63.02 -1493.61 -1205.38 
26- 790400 -80.9 0.9010 0.9230 749.83 403.98 -0.9668- -0.9499 - 1.0016 1.3709 -0.3139 -965.01 -1496.83 -1207.93 
27 750.00 80.6 0.9335 0.9490 743.15 159.20 C.9667 0.5498 1.0006 1.4052 -0.3396 -967.02 -1500.06 -1210.48 

- 28-760.00 80.i-0.9650 0.9730 737.h2 396.68 -1).9666-0.9498 --- 1.0009 1.3972 -0.3336 -968.69 -1502.76 ..-1212.62 • - 



PuRF COMPONENT PRCPFFTIFS 
CRITICAL PROPERTIES _, ___ _ 

1 T = 562.00 P = 48.60 V = 260.10 nucA = 0.211 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
7 T . -572-.- 30 --P- --=-. 344-30 V--,.--.--3-7-2-.-4-0- CM-EGA-m-0-e  2.35 PMFGAH-4.---0-.0 DIPOLE- ow-0..0-- --Elt-A-0*-0••0- 

VAPOR PRESSURE EQUATION COEFFICIENTS VAPCR PRESSURE .AT N8P 
4- A - 0.69056E 01 1 = 0.12110E 04 C = 0.22079E 03 P = 760.0 AT T.= 80.1 • 
2 A = 0.68269E CI li . 0.12729F 04 C = 0.22163F 03 P = 759.3 AT T = 1CC.9 

------------moLAR VOIUME EQUATION COEFFICIENTS COMPONENT ID ECHO CHECK - 
1 A = 0.708631 02 8 = 0.14907E-01 C = 0.15880E-03 ID NUMBER = 5 
2 A - (1.-44310E -0-3 -3 =--.3871rCF-DI C ---8.-30202F-43  IC NUMBER a-26-- -- --- 

MIXTURE PRoPERTIFS 
--   ACTIVITY RATIO EQUATION COEFFICIENTS -- • - • - RESULTS OF THERMODYNAMIC CONSISTENCY-TEST • -- 

A = 0.21575F no 1 = -.14164E 00 C = -.4e591F 00 AREA ABOVE THE X-AXIS IS 0.0704 
' ST-ANP-ARO R-E-Y-TATION, = 0.1635-3-F-01  AREA BELOW-THE X-AXIS IS- -0.0874- 

INFINITE DILUTION ACTIVITY COEFFICIENTS CRCSS-CVFR POINT IS X = 0.54 
•GITNE = 1.2408 G2INE = 1.5095 NORMALIZED AREA DIFFERENCE IS -0.1080--- 
TIME = 100.43 T2INF = 80.10 HERINGTON J-FACTOR IS 8.85 

CONSISTENCY INDEX IS 1.95 . ------- 
' 

SUMMARY OF WILSON PARAMETERS QUALITY CF FIT (MEAN ABSOLUTE DEVIATICK) 
----------- MOQEL-NO. . PARAMETER • VALUES . OBJECTIVE FUNCTION . PRESSURE. COMPOSITION _, _. ----- 

1 31.74 2S5.29 0.1819F-11 2.94 0.00365 
- - 2 13.40 355.46 0.3183F-02- • - - - 4.80 0.00386 . ___ ....._____ 

3 86.06 222.43 0.2184E-01 3.84 0.00308 
4 84421 224.40--  0-.178-5F-01. 3.77- -0.00310- -- ---:- 
5 81.63 226.20 0.3952E-02 3.38 0.00312 

-6 138.42. 144.57 0.6473F-03 4.14 0.00280 -- - 
7 112.02 177.62 0.2591F-02 . 3.26 0.0C291 
El: 44.75- 340.12 ------ 0.3100E-02------ - - • 3.58 - • .0.00375 
9 14.75 340.12 0.3100E-02 3.58 0.00375 
10 67.00 240.5? 0.3765E 01 --3-iI-9 0.00323- --- - --- 

. -4*D1-A-GNRSTIC** _ _ _______ 
1 DATA POINTS FROM CRIGINAL REFERENCE CFLFTEC PRIOR TO CALCULATION 

-SE-f-- INTRODUCTION- - FOR DETAILS CONCERNING DATA Pf1SE UPCATF _ _ __ _____. 



MITI-AN -AM 1.4 DIOXANCI2/ SYSTER-+-41  

SUMMARY VIE DATA AND CAtCLLATED PRCPERTIFS 

X1 Y1 FIOL F201 PHIL PHI? GI G2 LNIGI/G2I 811 ' 822 812 

1 760.00 64.9 0.5689 C.9781 730.62 214.68 0.9575 0.9863 1.0039 2.4507 -0.8925 -1179.06 -1326.20 -764.82 
-- 65.{}---0.9472 0.9689 712.28 215.17 0.9575-e0.9856 -- 1.0150e 2.0439 -0.6999 -1178.27 -1325.53 •  

3 760.00 65.1 0.9302 0.9587 736.16 216.32 0.9576 0.9849 1.0174 2.0408 -0.6961 -1176.42 -1323.96 -763.71 
4 760.00 65.3 0.907C 0.9454 /4C.90 217.72 0.9578 0.9640 1.0225 2.0100 -0.6759 -1174.19 -1322.05 -762.77 
5 761.00 65.3 0.9955 0.9416 742.96 218.30 0.9519 C.9836 1.0278 1.9403 -0.6355 -1173.26 -1321.27 -762.39 
6 75n.c0 6-s.s 0.9635--0-47-9?47 748.-76 2-20.04 0.45-41-1-- 0.9821 1.0498 1.6661-0.5848-1170.51- -1318.93- ---761.2-3-- 
7 750.00 65.8 0.9158 0.5065 755.26 221.97 0.9583 0.9814 1.0699 1.7001 -0.4632 -1167.50 -1316.37 -759.97 

- 8-- 763.00 66.5 0.7678 0.8955 775.93 226.07 0.05E8 0.9e07 1.0936 1.4660 -0.2930 -1158.14 -1308.4? -756.04 
9 750.00 66.9 0.7206 0.8793 789.78 231.87 C.9592 C.5758 1.1260 1.3828 -0.2054 -1152.46 -1303.60 -753.66 

-- 10 760.00 67.1 0.6355 0.87/2 /91.49 2-11.26 C.9591 0.9796 1.2663 1.0718 0.1667 -1150.40 -1301.86 -752.79 
11 750.00 67.9 1.5290 0.8531 611.05 24C.25 C.96CC 0.9783 1.4381 0.9608 0.4033 -1140.30 -1293.31 -748.56 

-12  -60-42-103-4s 49F 6 -0,9943- -1117 r 2 7----407.4-8-- 0--.9--722----C .966-6 3.0834- - C.8954 1.2365 -967.25 -1148.78 -675.68 
13 760.00 89.2 0.0633 0.3936 1694.17 503.30. 0.9784 0.9666 2.7250 0.9422 1.0620 -902.25 -1095.13 -648.01 
14-- 730.00 93.5 0.0426 0.2556 1526.71 577.1C 0.9617 0.5662 2.3016 0.9863 0.8475 -861.37 -1061.46 -63C.46 
15 750.00 96.0 0.0191 0.2076 2091.90 624.74 0.9857 0.9(65 3.9071 0.5468 1.4175 -838.22 -1042.40 -620.46 

----16---750.00-- 110.4 0.0082 0.0506 2378.69 713.06 0.9919- 0.9670 1.9528 0.9836 0.6858 -800.29 -1011.13 -603.96 
17 760.00 100.5 C.008? 0.048C 2169.78 716.5C 0.9920 0.9671 1.8441 0.9816 0.6305 -798.93 -1010.01 -603.36 

 -PUR-F COMPONENT PROPF1,TirS 
CRITICAL PROPERTIES 

I . 513.20 P 74.50 V = 118.00 CPEGA = 0.557 OMFGAH = 0.105 DIPOLE = 1.66 ETA = 1.21 
2 T = 585.20 P = 50.7C V = 244.7C OMEGA = 0.288 CPFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

vArrn  FRFSSOPE ECLATION CCEPFICIFIkTS VAPOR PRFSSUPE AT NOP 
1 A = 0.78796r CI 1 = 0.14731E 04 C = 0.230000 03 P = 758.5 AT T = 64.7 
2 A = 0.74115E 01 P = 0.15547F 04 C = 0.24034E 03 P = 755.4 AT T = 101.1 - 

MOLAR VOLUME EQUATION CCFEEICIENTS COMPONENT ID ECHO CHECK 
I A = 0.64511F 02 4 = -.1,7716E 00 C =- 0.3P735F-03 ID NIPPER = 23 
2 A = 0.71966r 0? B = -.41898F-02 C = 0.16875E-03 ID NUMBER = 10 

MIXTURE PROPERTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.98067F 00 9 = .17928E 00 C = .19190F 01 AREA ABOVE THE X-AXIS IS 0.4350 
STANDARD DEVIATION = 0.19976F CC AREA BELOW THE X-AXIS IS -0.1499 

INFINITr 014----TI1N ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.69 
GII81 = 2.6663 G2INE = 2.7639 NORPALIZEO AREA DIFFERENCE IS 0.4876 
TIINE . 101.30 T2INF vs 64.75 HFRINC,TON J-FACTOR IS 16.22 

CONSISTENCY INDEX IS 32.53 



• 

SUMMARY OF WILSON PARAMITIRS QUALITY OF FIT (MEAN ABSOLUTE nEvIATION) 
mfy)FL NO. - PARAMETER VALUES 00.18-CTIVE FUNCTION - PRESSURE COMPCSITICN 

1 977.73- -163.51 0.10198-11 17.15 0.02989 1 
2  2-52.45-- 4-44-.92- C-.36-09F-0? - 32-.75   0 .01922- - - 
3 1107.85 -337.35 0.43438 01 25.12 0.02829 
A 846.57 -201.29 - C.76778 00--  --- - - - - 29.7N 0.03048 - 
5 968.05 -21.75 C.63158-01 15.15 0.03244 
6 1015.41 -39.15 0.5037E-01 15.97 - 0.03287 . 
7 872.56. 231.29 0.44738-01 26.02 0.03554 
8 927.26-- 2-.90 0.- 1I-9C8 CI 141,67 0.03214- 
9 928.59 -4.10 0.11598-01 14.67 0.C3219 
10 A102.12 -349.04 0.26508 CO 26.43 0.02805 

-**DI- AGWISTIC** 
8 DATA POINTS FROM ORIGINAL REFERENCE CELETLC PRIOR TO CALCULATION 

SEE INTRODUCTION FO-R-.-DFFAI-LS C-ONEFRNING-41*-TA BA-5F UPDATE  _...  



--- - -..- 

3 METHYL PYRICINF(1) 11ATER(2)--T-ASSIFS CATA SYSTEM 142 

SUMMARY VLF CATA ANC CALCULATE!' PROPERTIES 

NO. P T X1 Y1 FIOL F2CL PHI1 PHI2 01 02 LN(01/02) 811 822 812 

1 547.80 84.8 0.0031 -0.0426 138.47 522.24 1.0000 1.0000 54.4745 1.0064 4.0000 0.0 0.0 0.0 
--2-----590.60----89.-8 -0.0167 0.1048 138.47 522.24 1,0000 140000- -23.4356 1.0137 3.1406 - 0.0 0.e-  0.-0--- 

3 534.10 89.8 0.0605 0.1119 138.47 522.24 1.0000 1.0000 7.7810 1.0568 1.9965 0.0 0.0 0.0 
4- 544.10 -89.-8- 0.0941 0.1120 138.47- 522.24 1.0000 -1.0000 -5.0071 1.0958 1.5194- 0.0 -- 0.0-----L---0.4--- 
5 534.00 89.8 0.1371 0.1123 138.47 522.24 1.0000 1.0000 3.4453 1.1498 1.0974 0.0 C.0 C.0 
6 534.00 89.9 0.1900 0.1135 13-9-.47 52-2-.24 1.0000 1-.00043----2-s5-126 1.2243 0.7148 13.0 0.0 0.0 
7 532.30 39.4 0.2410 0.1157 138.47 522.24 1.0000 1.0000 2.0134 1.2985 0.4387 0.0 0.0 0.0 
8- -577.60 89.8 -0.3019 0.1210 118.47 522.24 1.0000 1,0000- 1.6679 1.1417 0.1F10 0.0 -040- ---- 0.0 
9 566.80 89.9 0.3748 0.1309 138.47 522.24 1.0000 1.0000 1.4259 1.50ec -0.0560 0.0 0.0 0.0 

10------553.30 89.8 0.4267 0.1403 138.47-  522.24 1.0000- 1.0000 1.3105 1.5880 -0.1921 0.0 0.0 ---- 0.0 - 
11 542.00 89.8 0.4641 0.1488 138.47 522.24 1.0000 1.0000 1.2518 1.6477 -0.2748 0.0 0.0 0.0 
12 512-.80 89.9 0-11-5338 -0,r1635  134,44---F422-.26 1.0-8410 1.-0000- 1-1.-15-54 1.7696--0.4263----- 0.0 -.0.0-- 0.0-- 
13 4i2.40 89.8 0.5976 Co1910 139.47 522.24 1.0000 1.0000 1.1052 1.8586 -0.5198 0.0 0.0 0.0 

- 14-417.40 89.4- 4.7118 0.2508 138.47 522.24 1.0000- 1.0000 1.0601 2.0770 -0.6726 0.0 0.0------ 0.0-- 
15 368.90 89.8 0.7818 0.2948 138.47 522.24 1.0000 1.0000 1.0024 2.2823 -0.8223 0.0 0.0 0.0 

-16-----171.40 89.9- 0•9747 0.7947 138.47 --_522.24----1 -.0000_1-.0000 1.0084 2.6629 -0.9710 0.0 0.0 ----- 0.0-- 

PUFF CCNPCNEKT FRCPERTIFS 
CRIT1CAt PROPfETIE-S 

1 T = 0.0 P = 0.0 V = 0.0 OMEGA = 0.0 OVEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 . 
2- T =-647.40-- P = ***** V = -55.20-- PMFGA = -0.344 OPFGAH-= 0.010 DIPOLE = 1.85-- ETA =---0.0------ 

VAPOR PRESSURE FOLATION COEFFICIENTS VAPOR PRESSURE AT N8P 
I A = 0.6-9940E-04 4-=-04-1462-6F-C4---C .. 0.-21-1-64E-04-  ---._-__-P = 760.0 AT- T-=- 1.44.0----- 
2 A = 0.79668E 01 B = 0.16682E 04 C = 0.22800F 03 P = 760.0 AT T = 100.0 

----------------MOLAR-VOLUME EQUATION COEFFICIENTS- - - - ' - - COMPONENT ID ECHO CHECK - 
i- A = 0.69055F C2 B = C.100CCE OC C = 0.0 If. NUMBER = 57 
2 A = 0.22887F 02 8 = -.36416F-01 . C -= 0.69556E-04 ID NUMBER = 34 . 

MIXTURE PROPERTIES 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.29506F 01 8 = -.10745F 02 C = 0.73550F 01 AREA ABOVE THE X-AXIS IS 0.4804 
sTAmnARr nrvIATInN = 0.46611E. 00 - .- AREA BELCW THE X-AXIS IS -0.4508 -- 

INFINITE nILUTICN ACTIVITY COEFFICIENTS CROSS-OVER POINT-IS X = 0.37 
01-14E-= 19.1179 G2INP--= 1.5524 NORMALTZEO AREA DIFFERENCE IS -0.0349- - - 
TINE = 89.83 T2INF = 89.83 CONSISTENCY INDEX IS 3.19 



. . 

- ----- - - • • .- - • - • - - - • % - - 
SUTMARY nF ritiscm PAPAPFTERS QUALITY OF FIT IMEAN ABSOLUTE DEVIATION) 

-------IMOOFL-N.R.--.PARABFTFR VALL&S. - TIBJECTIVF FUNCTICN---- --• PRFSSURF- • COMPOSITION - - 
I 1398.00 954.49 0633651-09 68.88 . 0.04021  
2 05704.1-2.-----0.-8-7-i42 0.1-4D-2f--4T-2------- 74.05------- -0.00917- 
3 8714.95 83F.18 0•2233F 03 61.33 0.03778 

.4 - 8743.65 .- . 1089.68------- 0.1.098F-C1--------------'- 29.12 .- ------ - 0.01.927-----------:--------- 
5 8637.59 12FE.27 0.1172F-01 7.09 0.00918 

1261.82 - - 0.6676F02- ----- -. • - -- - e.75 -.- -- • 0.00525 - -.------ 
. 7 89C5.36 1253.48 0.6288F-02 6.91 0.CC916 
0 9013.81-----1-244-f3 Cwir842.--02 6.:-S 01,00916-- 
9 9110.75 1291.83 0.4802F-02 6.95 0.00916 

---.---------10-----5332.1.1. 93C•07. 0.3343F-00 49.22 - 0.03083 



VCT1YL rTHYL KFTONF(1) 0-E-NIENEU2) SYS-TFM t41A  

SUMPAFY VLF CATA ANC CALCULATED PROPERTIES 

NJ. D T X1 Y1 First. F2C1 PHIL PI-'I2 Cl G2 LNIG1/G2) 811 822 612 

1 273.70 50.1 0.8450 0.8250 262.50 26E.50 C.9832 C.5834 0.9596 1.1388 -C.1304 -1236.72 -1217.82 -1231.06 
2.  279.50 50.0 0.7000 0.6P50 262.5C 266.50 0.9879 0.9831 1.0192 1.0774 -0.0555 -1236.72 -1217.82 --i231.06_.._ _.  
3 212.30 5(1.0 0.50)0 0.4970 2t2.50 266.5C C.5826 C.5879 1.0491 1.0461 0.0029 -1236.72 -1217.82 -1231.06 
4 ---2-I2.10 50.0 0.3000 0.3090 262.50 266.50 0.9876 0.9829 1.0863 1.0258 0.0573 -1236.72 -1217.82 -1231.06 - 
5 278.60 50.0 0.1550 C.'1700 262.50 266.50 0.9878 0.9832 1.1426 1.0082 0.1251 -1236.72 -1217.82 -1231.06 

--- --- PUPF CnmPrN-PNT PPCPFRTIFS 
CRITICAL PROPERTIES 

I T = 531.70 P = 39.50 V = 288.4C OMEGA = 0.337 OMFGAH = 0.215 DIPOLE = 2.7C ETA = 0.0 
2 Ts = 562.00 P = 48.6C V = 260.10 CMFGA = 0.211 OMFCAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

VAPOR Pn1SSUPC-F4U-ATi1l-N-4CFIF-ICIr:NTS VA,PCR PRESSURE-AT- N8P- 
1 A = 0.6$747F 01 8 = 0.12096E 04 C = 0.21600F 03 P = 762.4 AT T = 79.6 
2 A . 0.69056F 01 4 . 0.12110F 04 C . C.22075E 03 P = 760.0 AT T = 80.1 --- 

MOLAR VOLUME ECUATICN CCEFFICIENTS COMPONENT ID ECHO CHECK __ 1 A . C.711938  02 B . 0.56599F-02 C =-0.18100E-03 - IC NUMBER = 28 
2 A = 0.70863F 02 1 = 1.14907E-01 C = 0.1r8808-03 ID NUMBER = 5 

 44F*TURF P-ROPFRTIES -.._- 
ACTIVITY RATIO FOLLTION COEFFICIrNTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST 

A = 0.16536F 00 PI =--.30224E -00 C-= .45805F-01  AREA ABOVF THE X-AXIS IS 0.0430 -- -- --- 
STANDARD DEVIATICN = 0.15236E-01 AREA BELOW THE X-AXIS IS -C.C440 

INFINITE DILUTION-ACTIVITY COEFFICIENTS CROSS--CVER-PETINT IS X- - 0.51  
GIINE = 1.1799 (;2INF = 1.2004 NORMALIZED AREA DIFFERENCE IS -0.0118 
TIINF = 50.0C 1.2INF = 50.00 CONSISTENCY INDEX IS 1.18 

SUMMARY OF WILSON PAPAMETERS QUALITY CF FIT (MEAN ABSOLUTE DEVIATION) 
monFt NO. -FLARAA-F3F-8 VALUE-S---0-84-ECTIVF-EUNCTION -PRESSURE-_.__._._...-_COMPOSITION 

1 -12.76 130.10 0.13191-11 1.18 0.00163 
2 343.75 -166.99 0.2078F.-05 0.15 0.00305 _ __ __ __ _ 
3 72.60 44.95 0.4215F-03 0.89 0.00176 

- -- 4 74.62 42.74 0.3719F-C1 C.R9 0.00177 
5 166.83 -38.17 0.9266E-04 0.62 0.0C217 
6 3.49 115.18 0.3221F-04  1.26 0.00162 
7 137.21 -13.86 C.80000-04 0.71 0.00202 

- B 345.13 -168.19 0.1760f-05 0.15 0.00303 
9 345.13 -164.19 0.1760E-05 0.15 0.00303 

-- 10 72.53 44.93 0.1469F-01 0.89 0.00176 



METTYL.--CT•HYL-KFT1NE-t11 BENIENE(21 SYSTFm 1438- 

. .. .. „ 

SUMMARY VLF DATA ANn Citict.LATFD P9A-PFPTtES 
_ ._ ._.... 

- 
N']. P T X1 Y1 FLU F2OL PH11 PHI2 Cl G2 INIGI/C2I 811 822 812 

- --- ----- I 760.00 79.0 0.845C C.8100 720.06 7C7.63 0.9662 0.9653 0.9984 1.1333 -0.1268 -974.38 -978.02 -993.40 -- -2- 760.-00-- 78.6 0.7010- 0.6900 711.57 699.54 - 0.9660 0.9654 1.0116 1.0803 -0.0637 -977.29 -980.62 -. -995.99-' -- 3 760.00 78.3 0.5000 0.4150 7C6.02 694.26 0.9657 0.9656 1.0257 1.0641 -0.0367 -979.21 -582.34 -997.70 
----4---760.00 78.5 0.3000 0.3150 -710.45 - -698.49-0.9656- 0.9659- 1.080S 1.0250 0.0531 -977.67 -980.97 -996.33 

5 760.00 79.0 0.1550 0.1770 720.96 708.49 0.9655 0.9661 1.1583 1.0060 0.1410 -974.07 -977.75 -993.13 

 P-UR-S -COmPTINENT-PREPERTIF.S 
CRITICAL PROPERTIES 

1  T-. 533.20 P = 39.50 N „-._..288.40- OMEGA = 04- 337 OFFGAH = 0.215 DIPCIE = 2.70 ETA =- 0.0 
2 T = 562.01 P = 48.60 V = 260.10 OMEGA = 0.211 OMEGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 

- VAPOR PRESSURE Fat4A-TioN (-. -E-P-El-efF,-m-Ts AtAPOR PRESSURE AT-74811- 
I A = 0.69742C 01 P = 0.12096F 04 C = 0.21600F 03 P = 762.4 AT T = 79.6 

----2- 0,-----,  1.69056F Of A- -=- 1-.-.12110E-04 - C --= 0.22079E - 03 - - -- P = 760.0 AT-  T - 80.1------ MOLAR VOLUME FQUAT1(N ccFEEIcrFnrs COMPONENT ID ECHO CHECK 
1 A• .-0.71191E 02 8- . 0.56555E-02 C . 0.18100E-03 IC NUMBER .-28 - -  
2 A = 0.708637 02 8 = 0.14907F-01 C = 0.15880E-03 ID KUMPFR = 5 

-- --t41-X TU-RF-- -PRET-PERT-IFS 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST 

A_=-0.23086E- 00 8 = .66203E- 10 - C -=- 0.29820E 00 AREA ABOVE-  THE X-AXIS IS- - 0.-0460 --------- 
STANOARD OFVIATION = 0.20416F-01 AREA BELOW THE X-AXIS IS -0.0467 

INfINITF DILUTION A-CT-PH-TY C0EFFICIFN3-5- f.REAS-CVfil-fCIINT fS X-:-.-0-.43  
GIINE = 1.2597 G2INF = 1.1422 NORNALIZEC AREA CIFFERWE IS -0.0081 
TlINF =-- 90.10 T2INF - 79.50 HFRINGTON J-FACTOP IS C.75 

0.06 CONSISTENCY INDEX IS  . 
 

SUMMARY OF TITISON -PARAFFTERS DUIA-L- FT-Y- OF Eff-tREAN-ABSOttiff-OEWA-110N-F  
MOREL NO. PARAMETER vAluEs OBJECTIVE FUNCTION PRESSURE COMPOSITION 

-1 . 427.83 =222.90 0.0 0.58 0.00229 _  
2 446.00 -231.94 0.11561-05 0.26 0.00218  3- 461.60 -235.23 0.5087E-03 1.40 0.00193 . . _ .     
4 

     
463.27 -237.13 0.4355E-03 1.31 0.00192 • 

5 47-7-7,99----249-i-6-1 -01-5-748E-04  -0:38- - 0.00214 
6 504.27 -261.13 0.5317F-04 1.13 0.0C195 
7 • 468.98 -244.32 0.6030E-04 0.39 0.00243 
9 452.10 -235.45 0.84561-06 C.24 0.00218 
9 452.19 -235.50 0.8478E-06 0.24 0.00218 - 
10 454.55 -2.31.72 0.1714F-01 1.38 0.00196 



MrTIYL ETHYL KFTChcf1) 2 PC-CRAW-444i 4YSTFP 1-4-4A ____ __ __ ____  

SUMMARY VIE rATA ANIO CALCUIATEC PROPERTIES 

NO. P T X1 Y1 FLU F2CL PHI1 Phi? GI G2 LN(GI/G21 811 822 812 
-- - -- 

I 226.10 50.0 0.2000 0.3900 262.50 163.64 0.9875 0.9954 1.6144 1.065C 0.4160 -1236.72 -453.80 -686.77 
2- 251.20 50.0 0.4000- 0.5500 262.50 163.64 0.9853 0.9955 1.3052 1.1541 0.1230 -1236.72 -453.80 -686.77 
3 267.40 50.0 0.6000 0.6900 262.50 161.64 C.9840 0.9960 1.1513 1.2601 -0.0903 -1236.72 -453.80 -686.77 
4 472.50 50.0 0.80)0 0.8210 262.50 163.64 0.9944 0.9968 1.0451 1.4924 -0.3562 -1236.72 -453.80 -686.77 
5 2/2.40 50.0 0.9200 0.9250 262.50 163.64 0.9813 0.9976 1.0247 1.5552 -0.4173 -1236.72 -453.80 -686.77 

- -- 
_ _ PUFF COPPCNENT PROPERTIES - - 

CRITICAL PROPERTIPS 
1 T = 533.20 P = 39.50 V = 288.40 [-MEGA = 0.337 OMEGAH = 0.215 DIPOLE = 2.70 ETA =- 0.0 - 
2 T = 509.5) P = 47.00 V = 218.50 CMFGA = 0.663 OMEGAH = 0.187 DIPOLE = 1.60 ETA = 0.0 

VAPOR 114cSSURE ECLAT-i-C-N-CCEPFICI ENT&  VAPOR PRESSURE AT- N8P- -- 
1 A = 0469742F Cl R = C.12096E 04 C = 0.21600F 03 P = 762.4 AT T = 79.6 

- 2 A-= 0.66604E CI R = 0.81305E-03 C-= 0.13293F 03 - P = 769.7 AT 1 = 82.5 --- 
MOLAR vnimmF FOU1TTON COEFFICIENTS COMPCNENT ID ECHO CHECK 

I A = 0.71194c 02 R = 0.96599F-02 C-= 0.18100E-03 ID NIMBER = 28 
2 A = 0.14178P C3 4 = -.498070 00 C = 0.92870E-03 ID NUMBER = 22 

 -- -4IXT-UPF PRORFRTIES __ _ ____ 
ACTIVITY RATIO FOLATIrN CCEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST ______________ A.-= 0.73668c 00 B = -.16990F 01-----C•=-_0.465-71F 00 AREA ABOVE THE X-AXIS IS 0.1754- -- - -,-- 

STANOARC OEVIATICN = 0.31006E-01 AREA BELOW THE X-AXIS IS -0.1330 
INFINITE IltOTTEN-AGTT-VITY-GOEEFICIENTS    CROSS-OVER P0INT IS K --0.50 

GITNE = ?.0890 8211\F = 1.6432 NORMALIZED AREA DIFFERENCE IS 0.1375 
TIINE = 50.00 E2INE = 50.00 CONSISTENCY INDEX IS 13.75 

--- 
SUMMARY OF WILSON PARAmETERc CUALITY OF FIT (MEAN ABSOLUTE CEVIATIONI 

mOrwL NC. PAP AMETEP VA) 4iES ---rIP-JfET IV -.PUNF-T MN - ----PRESSURE-- COMPOSITICN 
1 388.11 89.68 0.3618E-11 10.27 0.0C992 
2 485.08 153.56 0.1009E-03 1.30 0.01538 
3 5C5.8? 65.23 0.2561E-01 6.92 0.01093 
-4 -430.46 104.49 0.1455E-01 6.99 0.00987 _.--..--- 
5 

 
220.09 320.81 0.1839E-02 1.72 0.01088 

6  44./7- 3E0.28 G.44R2F-04 7.09 0.00591 
7 117.50 412.7? 0.1714F-02 2.09 C.01068 
e 342.97 250.76 0.1888F-04 0.35 0.01386 
9 343.27 250.04 0.1887E-C4 0.35 0.01386 

-10 493.47 75.90 0.4777F-01 6.58 0.01077 



. . 
mrii-et-F-Twet -KETOINE-114----2-PPOPANEL-L21-  SY-54FM-4-44- - • ----- -- 

• SUMMARY VLF DATA AMC CALCULATER PROPERTIES  ...._ _ _ 
NO. P T X1 YI FICA_ F2C1 PHI1 PHI? CI C2 LNICl/G2/ B11 822 812 

I 760.00 79.6 C.2000 0.2800 734.77 674.40 0.9710 0.9876 1.4014 C.5549 0.3386 -969.43 -378.23 -549.64 
-- -2 --  760.00 74.1 0.4000 0.4740 700.73 633.42 0.9684 0.9898 1.2509 1.0293 0.1950 -981.06 -381.25 -555.38 3 760.00 77.4 0.6000 0.6500 685.68 615.45 C.96E8 c.5509 1.157C 1.0673 0.0807 -986.40 -382.65 -558.02 

4 7S0.00"--- 77.8"0.3010 0.7850 654.31 626.34 0.9663 0.9924 1.0336 1.2508 -0.2222 -983.14 -381.79 -556.41 
5 760.00 78.7 0.9700 0.9070 714.65 650.16 0.5663 0.5543 1.0056 1.3474 -0.2886 -976.21 -379.99 -552.98 

...... 

• 
 PUPE--COMPONENT PROPERTIES 

CRITICAL PROPERTIES 
. 1 _ T = 533.2) P = 39.50 V = 288.4C OUFGA = 0.337 IMECAH = 0.215 DIPCLE = 2.70 FTA m 0.0 

2 T = 508.50 P = 47.00 V = 218.50 csliGA = 0.663 OMEGAH = 0.187 DIPCLF = 1.60 ETA = 0.0 
 ----W2EIR .PRESSURE FOLATION-COFFF4C-IFTNTS- VAPOR PRFSSUPE AT- N8P- 

1 A = 0.69742E 01 ET = 0.12096F 04 C = 0.21600E C3 P = 762.4 AT T = 79.6 -. 2 A = 0.66604E-01 8 = 0.81305F-03- C--=• 0.13293F 03 P =-169.7 AT T -= 82.5 -- 
MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT in ECHO CHECK 

------------- •------- 1 - A = 0.71193E 02 4 = 0.56559F-02 C---=- 0.18100E-03 -- ID NUMBER = 28 - - 
2 A = 0.1417EF R3 3 = -.49407F 00 C = 0.92870E-03 ID NUMBER = 22 

• 
-- MUX-TURF-PROPERTIES - 

ACTIVITY RATIO FOLATION C0FEFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 
• A = 0.42740F 00 3 = -.34715F CC C--= -.45831F 00 AREA ABOVE THE X-AXIS IS 0.1589 

STANDARD OFVTAT1rN = 0.51518E-01 AREA BELOW THE X-AXIS IS -0.0712 . . 
INFINITI- 0 01LUTION--AEHNITY coruKtrNrs CROSS-fVFR POINT IS X m-0.64 

GlINE = 1.5333 G2INF = 1.5190 NORMALIZED AREA DIFFERENCE IS 0.3813 
TI INF - 82.19 T2INE - 79.50 HERINGTON J-FACTOR IS 2.04 

CONSISTENCY INDEX IS 36.08 

SUMMARY Or WILSON  PACANTTCRS QUAL F-T-Y -PF--F-1+-1NE-AN-AB-SCILOT-E-C EVA AT-1-0N4---- • mnrwi NC. PARAMETER VAIUFS OBJECTIVE FUNCTION PRESSURE COMPOSITION 
1 57.09 296.E7 0.4547E-11 6.78 -- 0.01915 
2 -89.95 443.89 0.2324P-04 3.59 0.01799 

- -3- 4.27 254.30 0.4216F-01- ----• - - 7 8.71 0.01862 . „ . __ _____-_-_---- 
4 -125.35 433.40 0.2754F-01 10.62 0.01734 

'  5 324.13  821.CC -04-3246f-0-2 eal 1- 0.01506- 
6 -452.5? 1135.45 0.2122F-02 12.84 0.01260 
7 -404.04 1033.49 0.1972E-02 11.36 0.01351 -- 
8 7.09 345.53 0.6138F-04 2.23 0.01906 

-9- -6.92 346.07 0.6148F-04 . 2.23 0.01906 
10 -6.95 303.69 0.1752E 00 9.84 0.01844 



ETH/00L11/ CHLOROFORM-I-24-- sYsTrm 145  

SUMMARY VIE DATA AND CALCULATF0 PRFPERTIFS 

NO. P T X1 Y1 rtnt F2OL mitt PHI?- Gt , G2 INIGI/G2/ Ell 822 812 

1 626.79 55.0 0.0348 0.C592 273.77 590.44 C.9549 0.9705 3.7121 1.0016 1.3100 -1522.88 -963.12 -1216.56 
----2----644.24 • 55.0--0.0570 0.0850 273.77-- 590.44 0.9535 0.9697 3.3398 1.0239 1.1823 -1522.88 -963.12 -1216.56 3 650.38 55.0 0.0963 0.1202 273.77 590.44 0.9530 0.9694 2.8204 1.C368 1.0007 -1522.88 -963.12 -1216.56 -- 4 - 653.11 55.0 0.1610 0.1F93 273.77 590.44 0.9527 0.9693 2.2303 1.0728 0.7319 -1522.88 -963.12 -1216.56 

5 650.96 55.0 0.2236 0.1419 273.77 590.44 0.9528 0.9694 1.8394 1.1232 0.4933 -1522.88 -963.12 -1216.56 6 64-6.70 55.0 Co-2-7-2-1---0.-1040 -274.41 5901-w-4-4---0-8 5530--P.9696-- 1.6375- 1 .1673 0.3384 -1522.88-- --963.12 -1216.56 - 
7 641.49 55.0 0.3149 0.2143 273.77 590.44 0.9533 C.9699 1.5173 1.2053 0.2302 -1522.88 -963.12 -1216.56 ---8 632.14 55.0 0.3789 0.2361 273.77--- 590.44- 0.9540 0.9703 - •1.3700 1.2744 0.0723 -1522.88 -963.12 -1216.56 
9 623.67 55.0 0.4270 0.2473 273.77 59C.44 C.9546 C.9707 1.2571 1.3435 -0.0665 -1522.88 -963.12 -1216.56 
10 549.03 55.0 0.5206 0.2839 273.77 590.44 0.9563- 0.9719- 1.1390- 1.4693 -0.2546 -1522.88 -963.12.  -1216.56 - 
11 559.02 55.0 0.6035 0.3240 273.77 590.44 0.9584 C.9734 1.0676 1.5956 -0.4018 -1522.88 -963.12 -1216.56 
12 566.7(. 55.r, 0-6-609C 0.4240-271444---490.44 0-.9585 0-.9735-1.0659 1.6047 -0.409? -.-1522•88- 
13 560.25 55.0 0.6233 0.3359 272.7/ 590.44 C.9590 0.9738 1.0558 1.6252 -0.4313 -1522.88 -963.12 -1216.56 

--- 14-545.72-- 55.0-0.6555- 0.3541 - 273.77-- 590.44 0.960J 0.9745 1.0437 1.6745 -0.4727 -1522.88 -963.12 -1216.56 
15 543.53 55.0 0.6538 C.35,3 273.77 590.44 C.9602 0.9746 1.0380 1.6810 -0.4821 -1522.88 -563.12 -1216.56 -16---538.78 55.0---0.7194- 0.4C58- 273.77 590.44 --0.9626- 0.9763 • 1.0076 1.7778 -0.5678 -1522.88 -963•12 -1216.56 
17 459.41 55.0 0.7799 0.4729 273.77 590.44 0.9654 0.9782 1.0023 1.8588 -0.6176 -1522.88 -963.12 -1216.56 
13 441.04 55.0 0.8131 0.5205 271-.77 590.44 0.9674---P.4796---0-.-9964---1.8438-0.6316 --1522.88----963•121216.56--- 
19 4j7.90 55.0 0.9521 0.5965 ?73.77 59C.44 0.9698 C.9812 1.0103 1.8462 -0.6029 -1522.88 -963.12 -1216.56 

-- 20 367.01----55.0 0.8971 0.6877 273.77 590.44 0.9728 0.9832 0.9996 1.9520 -0.6177 -1522.88 -963.12 -1216.56 
21 146.89 55.0 C.9198 0.7467 271.77 590.44 0.9742 0.9842 1.0011 1.8237 -0.5997 -1522.88 -963.12 -1216.56 
22 439.89 55.-0- 0.9288 0.7698 271.77 590.44- 0.9743 0.9846-- 1.0020 - 1.9299 -0.6C23 -1522.88 -963.12 -1216.56 - 
23 376.38 55.0 0.9669 0.8838 273.77 590.44 0.9772 C.9862 0.9987 1.7943 -0.5859 -1522.88 -963.12 -1216.56 

• 
- PURE COmPONFNT PR°PFRTIFC 

CRITICAL PROPEPTIFS 
1 = 516.00 P = 63.00- -V = 161.3Q IMFGA =-0.637 F.ME-CAM = 0.152 DIPOLE = 1.69 - ETA = -1.10 - 
2 T = 536.60 P = 54.00 V = 276.0C OMEGA = 0.214 CMFGAH = 0.187 DIPCIF = 1.02 FTA = 0.28 

VAPOR PRI- SS-UP+ ECLAT4-14---CF-FE4ICIENTS  -VAPOR PRFSSIJPF AT NBP 
1 A = 0.80449E Cl 3 = 0.15543E C4 C = 0.22265F 03 P = 762.1 AT I .= 78.4 
-2 - A = 0.69033E 01 P = 0.11630E 04 C-= 0.22740F 03 P = 749.5 AT I = 61.3 -- 

MOLAR VOLUME EQUATION crrFpfctFNrs COMPONENT IC ECM CHECK 
A-=- 0.53701E- 02 • 9-= -.31109F-01-- C-= 0.160001-03 - - - - - ID NUMBER = 11 • - 

2 A = 0.61065E 02 8 = 0.30264E-01 C = 0.119101-C3 .10 NUMBER = 8 

PROPERTIES _ 
ACTIVITY RATIO FCLATICK frEFFICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.14361E 01 R = .46693E 01 f = 0.26586E 01 AREA ABOVE THE X-AXIS IS 0.2576 • - 
sTANnARn rFvtATirN = 0.18724E-01 AREA 8F10%, THE X-AXIS IS -0.2700 

INFINITE RI-LIT-104-t,CIIVIIN-COFFEICIFN1-S -  -_:-_---_-6_6_66_., _____-fROSS-OVFM POINT IS X = 0.40 
ntiNF = 4.2042 G2TNF =- 1.7764 NORMALIZED AREA DIFFERENCE IS -0.0234 
TUNE . 55.00 -72INF . 55.00 - - - CONSISTENCY INDEX IS 2.34 - - 



SUMMARY OF WILSON PAR AMF TER S CUAL IT Y CE FIT (MEAN ABSOLUTE DEV IAT ION I 
',WWI: NO. PARAMETER VALUES OBJECT I VE - FUNC TION - • •- PRE S SUR F COMPOSITION 

1 1377.q6 -37n.17 0.33C5F-10 28.02 0.02132 . 
2 t 5 ifrr30---P-ST.-28 -el.-neer Cl -5.90 -0.01024  
3 13 14 .79 -264.54 0.2439E CO 10.95 0.01085 • 

• ------- ----4 -• •-• 13E9.29 -.27C.20 ••• - 0.7397E-01 • 10.17 0.01070 • • • :. - - 
5 1550.89 -789.14 C.9813E-02 5.54 0.01018 

5.73 0.01074 - 
7 /534.36 -274.71 0.6736F-02 5.38 0.01011 
0 /5 36 *-4-7----2844•1 Pr---0-w4850E-C 2 f;.•42- 0.01015  
9 1536.70 -785.22 0.4050E-02 5.43 C.01015 ------------10 -1349.49 -280..21 0.2531F-01- 11.36 0.01101 



COLCR0rORMI11 HEXAN0(2) SYSTEM 146  

SUvMARY VIF DATA AND CALCULATED PROPERTIES 

Ni). P T X1 Y1 FIN F711 PHI1 Pl-I? Cl C2 LN(Cl/C2) 811 B22 812 
--- 

1 519.40 55.0 0.1035 0.1610 590.44 465.17 0.9787 C.9611 1.3364 1.CC29 0.2870 -963.12 -1456.26 -1125.08 
----2-  557.1-0 55.1.3 0.2035 0.2960--  590.44 465.17 0.9763 0.9611 1.3249 1.0045 0.2769 -963.12 -1456.26 -1125.08 

3 575.10 55.0 0.2905 0.3850 590.44 465.17 C.5748 0.5558 1.2553 1.C246 0.2031 -963.12 -1456.26 -1125.08 
4 595.60 55.0 0.3964 0.4640 590.44 465.17 0.5733 0.5588 1.19S9 1.0452 0.1346 -963.12 -1456.26 -1125.08 
5 617.'0 55.0 0.499? 0.569C 590.44 465.17 0.9719 0.9577 1.1553 1.0893 0.0588 -963.12 -1456.26 -1125.08 
6 677-,+0-------5-5.0 0.--5965 -0--.-6400 - 5cC .44 -465.17 -e. 941 1.----C .-9575 1,1047-- 1.1477 0.0382 --963.12- -1456 • 26- -1125..48- 
7 635.10 55.0 0.6991 0.7200 590.44 465.17 0.9705 0.9575 1.0723 1.2114 -0.1219 -963.12 -1456.26 -1125.08 
8 636.90 55.0-- 0.8000 0.7940 550.44 465.17 0.9702 0.9580 1.0360 1.3453 -0.2612 -963.12 -1456.26 -1125.08 
9 631.20 55.0 0.9003 0.8830 590.44 465.17 0.5704 0.5552 1.C148 1.5209 -0.4046 -963.12 -1456.26 -1125.08 

-Pt IP r  crwia47-4 EAT -PR 14-F T I F S .  
CRITICAL PROPERTIES 

---- 1-----T =- 536.60 P = 54.00 V = 276.00 - CPFGA =-L,214 OMFCAF = 0.187 DIPOLE = 1.02 ETA = C.28 
2 T = 507.91 P = 29.90 V = 372.4C OMEGA = 0.298 OMFGAH = 0.0 DIPOLE = 0.0 FTA = 0.0 

 VAPOR PPFSSURE &CLAIM\ CEEFFICTENTS VAPOR PRESSURE AT NBP - - 
1 A = 0.69033F 01 B = 0.11(.30E 04 C = 0.227401 03 P = 749.5 AT T = 61.3 
2 A =-04-66T18E 41 -8---s-- 041171-5F-04-- C-= 0,22417E 03- P = 759.G AT T = 68.7 -- 

MOLAR VOLUME EQUATION COEFFICIENTS COMPONENT ID [CFO CHECK 
1 A = 0.61065F 02 8 = 0.30254E-01 C = C.11910E-03 - ID NUMBER = 8 
2 A = 0.12596E 03 3 = -.14456F 00 C = 0.54720E-03 ID NUMBFR = 18:  

 MI X T-U-PF--PRA P ERT1E9- 
ACTIVITY RATIO EQUATION CCEFEICIENTS RESULTS OF THERMODYNAMIC CONSISTENCY TEST 

A = 0.31940E OC 8 = -.16946E 00 C = -.69743F 00 AREA ABOVE. THE X-AXIS IS 0.1115 
STANDARD DEVIATION = 0.13286E-01 AREA BELOIN THE X-AXIS IS -0.1093 

---- --- - INFINITE DILUTICN ACTIVITY COEFFICIENTS - CROSS-OVER POINT IS X = 0.57 _ 
s GIINE = 1.3763 G2INF = 1.7289 NORMALIZED AREA DIFFERENCE IS 0.0099 
TI-ENE = 55,04 T2IN-F-=- 5-5,40-- CONSISTENCY INDEX IS 0.99 

_ - - 
SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) -__. _____MO0F.L NC. PAPAMFTFR VALUES OBJECTIVE FUNCTION PRESSURE COMPOSITION 

1 166.57 21C.68 C.45471-11 6.24 0.00316 
 2 135.44 424.03 0.2475F-04- --  0.91 0.00255 

3 171.53 242.54 0.14531-02 1.86 0.00157 _ 4 170.71 244.85 0.91C1-03 1.78 0.00161 
5 163.5/ 255.67 0.14211-03 1.12 0.00201 _ 6 181.97 726.17 0.82121-04 1.78 0.00157 
7 164./6 26 1.i8 0.1l4CF-C3 1.1P 0.00198 
A 145.63 321.5? 0.2988F-04 0.87 0.00247 -  --- 9 135.85 321.07 0.2586F-04 0.87 0.00247 

-- 10 - 165.92 247.33 0.3783F-02 1.83 0.00162 



ACE1C.Nril1 . ,11-44-41-1-2-1--- -SNSIF-1.3 •E.47- --- 

- _ 
SUMMARY VIE DATA ANC CALCULATEC PROPERTIES 

NO. P T X1 YI F1OL F2CL PHI1 PH12. CI C2 LNIC1/021 811 822 812 

1 6Y).80 55.0 0.0926 0.3300 687.37 465.11 0.9652 C.9541 3.3432 1.CC99 1.1871 -1294.80 -1456.26 -1119.20 
---2----730:9f----55.-0 -0.1846 -0.4761 -687.37 465.1/ -0.9559 0.9488----2.7921--- 1.0182 1.0087 -1294.80 -1456.2-6 -4119.20- 

3 851.80 55.0 0.2989 C.540C 687.37 465.17 0.95C6 C.9456 2.1213 1.1295 0.6302 -1294.80 -1456.26 -1119.20 4 813.80- -55.-4- 0.3933 0.5780 687.37 465.17 0.84E6- C.9451 -1.7663 -- 1.2276 -0.3638 -1294.80 -1456.26 -1119.20 
5 8)3.40 55.0 0.4975 0.6020 687.37 465.17 0.9470 C.9445 1.4843 1.4281 0.0386 -1294.80 -1456.26 -1119.20 6 S15.20 55.0 0.5992 0.4:28C -6-84.37 465,17-0.9448 0.-9445 1.-295/, 1.698Cr---0-.2674--1294-.60--1,456•26----111-9•20- 7 8)9.80 55.0 0.6991 0.6610 68/.17 465.17 0.9456 0.9458 1.1661 2.0500 -0.5642 -1294.80 -1456.26 -1119.20 - 8 833.40 55.0 0.8021 0.7000 687.37 465.1? 0.9460- 0.9479 1.0575 2.7128 -C.5420 -1294.80 1456.26-U19.20- 9 8'1, 1.30 55.0 0.9090 0.795C 687.37 465.17 0.9476 0.9534 1.0111 3.8626 -1.3403 -1294.80 • -1456.26 -1119.20 

ta-uc.. 10,PCNENT PP-C-PEPT-/F5-     _-- 
CRITICAL PROPERTIES 

-____ I T--= 508.70 P = 46.60 V = 213.50 OMEGA. = 0.3C9 OMFGAH = 0.187 DIPCLE = 2.88 - ETA = -0.0 
2 T = 5C7.90 P = 29.SC V = 372.4C CMFCA = 0.298 CMFGAH = 0.0 DIPOLE = 0.0 ETA = C.0 

VAPOR-PRESSURE EQUATION COEFFICIENTS VAPCR PRESSUFF AT- NPP - - 
1 A = 0.70200c 01 9 = 0.116ICE C4 C = 0.22400F 03 P = 760.3 AT T = 56.5 
2 A - 0.6,477&E-41 13--  0.-14-7-15E-04---C - 4-..?-2-447P-04 -11--  754.0-AT-T - 68.7  

MOLAR voLolF EQUATION ECFFEICTENTS COMPONENT ID ECHO CHECK 
1 A =-0.568655  02 B = 0.84265E-02 C = 0.165C7F-03 ID NUMBER = 2 

• 2 A = 0.12596c 03 8 = -.14456F 00 C = 0.547205-03 ID NUMBER = 18 

• • . MIXTURE PRE1P71 TIES -•• . . 
ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS CF THERMODYNAMIC CONSISTENCY TEST - A = 0.14479F Ot 9 = -.24859F 01 - C =--.62273E 00 AREA ABOVE THE X-AXIS IS 0.3876 -- 

STANOARD DEVIATION = 0.25416F-01 AREA BELOW THE X-AXIS IS -0.3903 
INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-OVER POINT IS X = 0.52  

DUNE = 4.254C (WINE = 5.2636 NORMALIZED AREA DIFFERENCE IS -0.0034 
TIINf-,  55.013-----TIPIE-w '5.0-C  -- CONSISTENCY INDEX IS 0.34 -- --- 

------- 
SUMMARY OF WILSON PARAMETERS QUALITY OF FIT (MEAN ANSCLUTE CEVIATION1 

-- 

MOOFt• NC-. PARAMETER VALUES OHJECTIVE FUNCTION --- PRESSURE COMPOSITION _ _ . _. . 
1 878.77 397.39 0.8185F-11 11.14 0.01181 • 
2 076.132- -4ef.19  0.4261E-03 .4,73_ _ 0.00941 _ _ . _____-________-____ 
3 893.29 441.70 0.2224E-01 6.45 0.00624 

_ 4 906.71 425.07 0.5450E-02 . 6.42 0.00620 
5 919.72 186.87 0.153,4F-0? 3.96 0.00681 
6 933.74 - 439.08 -- 0.7467E-03 - - - 14.48 0.00512 . . . ...._ 
7 932.16 3E4.72 0.1454F-0? 4.77 0.00652 
8 --9-0-9--1-5 4E54-6-0 -0.1751F-C3 3.04   0.10754   --- 
C 908.57 386.16 0.11551-03 3.04 0.00753 

- 10 . 892.15 442.52 0.19651-02- 6.43 0.00625 - _ 



. . 
• 

CYCLOIEXANFII3 4F1-vi ETHYL KFTONF(2) iN-s-rrm  14E  

- -- - - -. - 

SUMM1RY VIE DATA AND CALCLLATEO PROPERTIES 
- -__ - - 

NO. P 1 X1 yi Fult. 1201 PHI1 PHI? Cl G2 LN(Cl/G2) 811 622 B12 

1 760.00 75.3 0.1240 0.2230 615.33 641.2C C.9590 C•9649 2.1079 1.0110 0.7348 -1153.29 -1002.98 -1092.38 
- -2 - 760.00 /4.0 0.1960- 0.3020 619.33 641.20 0.9592 0.9648 1.8062 -  -0.9895 - 0.6019 -1153.29 -1002.98 -1092.38-- 

3 760.CC 79.0 0.264C 0.366C 619.33 641.20 0.9592 0.9648 1.6253 C.9817 0.5C42 -1153.29 -1002.98 -1092.38 
-4 760.00----42.4--0.3550-0.4260 619.33-- 641.20 0.9593 0.9647 - 1.4069---1.0142 0.3274- -1153.29 -1002.98 -1092.38-- 
5 700•00 71.5 0.5210 0.5350 619.33 641.20 0.9594 0.9646 1.2064 1.1039 0.0888 -1153.29 -1002.98 -1092.38 
6 T40.00 71.8 '805310 Cw-9410-0----6-19-.-33 -64-1-4,2-0---Os-9-5-9-5---0-a-91.16 1-1r07-49 Is2-969----0-4-1850-1153.29- ---1002.9-8--*-1092-.3-13 ---- 
7 760.00 72.6 0.7580 0.6440 619.33 641.20 0.9595 0.9645 0.9963 1.6760 -0.5201 -1153.29 -1CO2.98 -1092.38 

-8-760.00- 11.7- 0.8250-0.7010 -619.33 644.-20 0.9596- 0.9644- 0.9965- 1.9465-0.6696 -1153.29 -1002.98 -1092.38 - 
9 760.00 74.7 0.9690 0.7470 619.33 641.20 0.9596 0.9644 1.0081 2.2001 -0.7804 -1153.29 -1002.98 -1092.38 
10 -760.00-77./ 0.9410 0.8160 - 619.33 641.20 0.9596 0.9642 - 1.0431 3.1133 -1.0935 -1153.29 -1002.98 -1092.38-- 

PURR COVPCNENT PRCPEPTIFS 
COITICA1 PROPERTIES 

1 T = 553.20 P = 43.00 V = 311.2C OMEGA = 0.210 OMFGAH = 0.0 DIPOLE = 0.0 ETA = 0.0 
2 T = 533.20 P = 39.50 V = 288.40 OMEGA = 0.337 IIMEGAH = 0.215 DIPOLE = 2.70 ETA =--0.0 

VAPOR PRFSSUPF FCUATION COEFFICIENTS VAPOR PRESSURE AT NOP 
I A-.-0r6-8450E--¢1---9--+-0:1-2335C 04 E-=-4--.-22286F 03 P .-159.1 AT- 1--=---8£.-7  
2 A = 0.69742E Cl 3 = 0.12096F 04 C = 0.21600F C3 P = 762.4 AT T = 79.6 

 - NOLAR - VOLUMF FOLIATION COEFFICIENTS --- -COMPONENT ID ECHO CHECK-  
1 A = C.92914E 02 3 = -•024359E-01 C = 0.26157E-03 ID NUMBER = 9 
2 A = 0.71193F C. B = 0.56599F-02- C-= 0.181.00E-03 -- ID (NUMBER . 28 -------- 

- 
MIXTURE PROPERTIES 
. ACTIVITY RATIO EQUATION COEFFICIENTS RESULTS OF THERMODYNAMIC COKSISTENCY TEST- 

A = 0.8?030E 00 8 = -.816/7F 00 C = -.17374E 01 AREA ABOVE THE X-AXIS IS 0.2590 
STANPARO OFVIATION = 0.3778CE-01 - --- - AREA EFLOW THE X-AXIS IS -0.2596 -- - - --- 

INFINITE DILUTION ACTIVITY COEFFICIENTS CROSS-CVFR POINT IS X = 0.55 
611MT ® 2-.1712- q21-NF-.- 3-.--4-3-46.- --- NORMALIZED AREA DIFFERENCE IS- •-04•0011------ 

. • TUNE = 75.3G T2INF = 75.3C CCKSISTENCY INCEX IS 0.11 

SI/MMARY-OF-WISON PARAMETERS ' QUALITY OF FIT (MEAN ABSOLUTE DEVIATION) 
MOPFL NO. PAPA!IFTEP VALUES OBJECTIVE FUNCTION PRESSURE COMPCSITICN 

--1-- 1-4.56 881.07- .0.1637E-10 43.51 0.00811 - 
2 -241.16 354.47 0./C460-0? 24.14 0.03723 
3 -132.23 111C.52 0.1634r- 00 45.48 0.00947. 
4 

 
4 -116.61 1039.03 0.8633F-01 40.91 0.01071 
-5 -134.67 91C.80 0.2906E-01 28.15 0.02113 
6 24.62 900.22 0.4990E-03 53.50 0.00412 
7 54.47-- 763.04____...--0.1922F-01 27.93 0.02183  
8 -380.39 1398..72 041307F-01 22.95 0.03489 

- 9 - -381.01 1432.12 0.1106F-01 22.96 0.03489 _ _ _ _ 
10 -4S.53 976.90 0.4584E-01 47.79 0.00651 
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B F N 2 Fr N f t 1 1-C Itt rit/OF0R A ( 21- yr' T I rA Mtn I 1 ) - ti-T-TIYt-Atf-T-A-T-L1-41- AC L-T-trit t 51- -SYS TF-4 0-01 

PURE COMPONENT PROPERTIES 

IC PC VC rmEr,A 04r3AH OIPULF LTA CAM',CNENT 11 

562.00 49.60 261.10 0.211 0.0 0.0 0.0 BEN7FME 5 
*136.60 -.117-  2'76.10 0.214 0.117 1.120 0.28 CH1CPcP4 8 

_ __ _________ 

511.20 78.50 119.10 0.557 0.105 1.660 1.21 METHANCL 23 
506.90 41,-.-111- -7-21./1 0.3'76 0.715 1.721 0.6? *Ar ACFT 24 
508.70 46.61 211.51 0.10) 0.187 2.093 0.0 ACETONE 2 

PURE ComPITTNT PRE.01CTIy1-  EQUATIONS 

VAPOR PRESSURE (ANTOINE) EQUATION COEFFICIENTS MINAR VOLUME EQUATION COEFFICIFMTS 

A P C COMPCNENT A A C 

---0. 64056F--01 0:17/10E 114 0.2707c 7F 01 AINLENr 0.7086E 02 0.1491F-01 0:1588F=03  
0.69013E 01 0.11630F 04 0.22740F 03 rill CPER4 0.6107E 02 0.3026E-01 0.1191E-03 
0.1-87-t6cE 11-- -11.1471/1 174--- -0.21010t 03 MITHANOL 0.6451E 02 -0.1972F 00 0.3874F-03  
0.69PO4F 01 1.11110F 04 0.71351F 03 4F ACET 0.116uI 03 -0.4671E 00 0.9221F-03 
071't*t0F 9.1 0.1-1-611f--14 0.22-41-nt 03 ACETrNE  0.5686E-0?----0.9426f-0? --0;1-651-£=03----- 

BINARY INTERACTION PARAmFTERS 
min-Pt NtrtIti,---4 PINARY 10 NUAtiERS -- OPPER ----- - --- ----- 

1-5-8-.44 -/18.50 ----ATN7 mr---tNtnPrPm- --iii _ _1 _ _  

216.13 1679.46 BENZFNIF - METHAN01_ 114 1 
700:54 -1-0-..- 17 RE17FTIF - vF ACET 160 1 _ 

-167.91 494.9? BENZENE - ACETONE 5 1 
=3'72.'36 --17'12-;56 ftitQnflY - -*AETHA -hCt. 56 0 
-411.41 79.10 CHLnrrp I - YE \CFT 161 1 
-331.10 -r-3-7-1-5---et8O4'1P,+----  AfET41NE  T 1 
845.91 -n9.42 IFTHANOL - vF 1c1T 166 1 
664.79 -215.11 IFTHAPOL - ACrTPNE 13 1 --- 

161.26 -65.21 mf \CET - ACFTPNE 14 1 

Imo% CCNSISTr4CY TEST- SU*4IA1'l 1:f-STA1IST1CAt INTrfroArtrm- 

MEAN ABS. OCV. IN RRI- SSuRt CAtrS. 0.1465r 02-  ---- 

CITti  T.1511 mcAN Ans. ')CV. IN INmPOSITIUN (- AU'S. 
CIt21 0.4516 rrPinniNT ? 0.1189F-01 
C1 t3-0--- 1705-1t CCMPMINT 3 - --- 0.9086f-02  
C1(4) -0.2724 COMPOO-NT 4 0.6978C-02 
Ctt5I  1.2851  ert.PoNtN1 5   -- 0.5566E-02 __ 

CI(6) 1.2114 crMW,NENT 6 0.7621E-02 

GRA10 MEAN ADS. CLV. IN CCmPUSITIIN CALCS. 0.6511F-02 



MULTICOMPONSMT 11)11)711N PF-10tIS 

COMPE,SITION RESIDUALS tEXP --°---CALC1 
NO. T X PEXP PCALC YEXP YCALC ETU GAMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

1 57.26 0.1610 760.00 780.29 0.1260 0.1218 347.39 1.6466 0.9723 BENZENE 0.4181E-02 0.5003E-02 
0.1/50 0.10370-----0; 14114- 635.-4-B-----00-9410-----0-.-1664---CHLORERM -0.-3409E-02  
0.3270 0.3910 0.40,/1 544.41 1.6960 0.9538 METHANOL -0.9099E-02 
0.t6,0 -0.1750--0.169t)  731.70 1.0550 0.1512 MF ACET 0.5975E-02  
0.1100 0.1710 0.1617 764.51 1.9215 0.9665 ACETONE 0.2349E-02 

2 66.79 0.9420 760.00 767.22 0.585C 0.5599 481.51 1.0193 0.9654 BENZENE 0.2513E-01 0.1189E-01 
071441 0.1420-0.0424 t55.411'----0.8326----0.9668--tHLORFRM -0.3807E-03  
0.0420 0.2510 0.2799 787.82 6.2923 0.9711 METHANOL -0.2887E-01 
01-.0m90 0.0510-  0.0515 197.10 1.0836-0.9605 ME ACET -0.4920E-03 
0.0470 0.3710 0.0664 1038.38 1.2768 0.9656 ACETONE 0.4598E-02 

3 58.00 0.0360 760.00 760.18 0.1190 0.0174 356.61 0.9949 0.9680 BENZENE 0.5816E-03 0.9086E-02 
0.9220 0,07560-0:7169 -651.141-  1.0076-1•9653--CMLORERM- 001914F-01  
0.0630 0.1800 0.2007 560.80 4.1174 0.9551 METHANOL -0.2066E-01 
1.-0171 7J.1190 -0.0211- 750.16 0.5496 0.9561 - MF ACFT  -0.2052E-02 
0.0420 0.0270 0.0240 783.53 0.5416 0.9794 ACETONE 0.2992E-02 

4 61.66 0.0150 760.00 765.40 0.1430 0.0456 405.09 5.630? 0.9944 BENZENE -0.2562E-02 0.6978E-02 
t);fitnn-  n.11390 0.0013  730.0<r 2.3097 0.9648 tH108fRst -0.2274P-02  
0.9310 0.126C 0.8274 647.82 1.0057 0.9593 METHANOL -0.1357E-02 
0.0211-- 0.1450 0.0561 846.66-  7.2971 0.9514 ME ACET -0.1125E-01 
0.0150 0.0470 0.0296 882.9P 1.6283 0.0560 ACETONE 0.1744E-01 

5 59.35 0.2050 760.00 777.10 0.1390 0.1328 373.93 1.2995 0.0686 BENZENE 0.6189E-02 0.5566E-02 
0.2301 0.168-0----007693 -679.52-0;795-4  0.968-5 tHt18102M-----0.1291E-02  
9.1190 0.21/0 0.2496 591.71 2.6451 0.9536 METHANOL -0.1262E-01 
0.-2100 0.2770-1.2252 784.73 -0.9676 0.9533-  MF ACFT -0.1848E-02  
0.2230 0.7200 0.2231 819.19 0.9196 0.9717 ACETONE 0.5877E-02 

6 56.63 0.1980 760.00 775.64 0.1520 0.1523 330.69 1.7015 0.9724 BENZENE -0.2695E-03 0.2623E-02 
0.0710 0.0500-1.0032 622.64-1.9132  0.9669 tHLOPER4-----0.3240E-02  
0.3590 0.4040 0.4070 530.77 1.5783 0.9540 METHANOL -0.3050E-02 
0.1-7 to 1.1970 0.1910 716.27 1.1271Y 0.9509 MF ACET 0.9979E-02 
0.1990 0.1070 0.1964 748.61 0.9843 0.9653 ACETONE 0.5752E-03 

7 57.48 0.0610 760.00 780.33 0.0450 0.0441 390.11 1.5585 0.9715 BENZENE 0.9379E-03 0.6300E-02 

0.2310 --0.1630--.-1.1679 640.01 1.8508 0.9689 -- CHLORERM -0.4945E-02  
0.2190 0.1000 0.3108 540.24 1.9127 0.9501 METHANOL -0.1011E-01 

0.2140-- 0.2360 0.2277 717.16 1.0204 0.9514 ME ACET  0.8324E-02  
9.2660 0.2560 0.2495 770.13 0.9209 0.9717 ACETONE 0.6486E-02 

9 56.79 9.0510 760.00 782.38 0.0440 0.043P 341.63 1.9135 0.9755 BENZENE 0.1630E-03 0.2488E-02 

00264-0 1.1410-  0.2421e--625.89-- 1.1023 0.4647 CHIPPERM -0.1073E-02  
0.3070 . 0.4360 0.4109 514.20 1.5009 0.9535 METHANOL 0.6054E-02 
1.72,10  0.2290 0.2313 720.17 1.0404 0.9912 MF ACET -0.3292E-02  
0.1910 0.0510 0.0529 752.62 0.8958 0.9648 ACETONE -0.1857E-02 

9 57.94 0.1410 760.00 785.42 0.102C 0.1003 355.80 1.5205 0.9715 BENZENE 0.1660E-02 0.2028E-02 

0.-7410 0.2460 1.2495 641.56 0.97117-  0.9656--CHL10F9M-----09.2550E-12  
0.2650 0.3790 0.3815 959.45 1.9249 0.9539 METHANOL -0.2520E-02 

n;tefIn 0.1160- 0.1350 740.65 -0.9527-  0.9516 ME ACET 0.1021E-02  

0.1550 0.1370 0.1346 781.97 0.0419 0.9600 ACETONE 0.2380E-02 



_ 
. 

COMPOSITION RESIDUALS-1EXP-=-TAtti- 
NO. T X PEXP PCALE YPXP YCALC FIOL GAMAA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

10 56.45 0.0550 760.00 765.27 0.0370 0.0339 337.51 1.3462 0.9669 BENZENE 0.3110E-02 0.5854E-02 
0.0740- 070-4-0C-  0.0111 6.19.-0r-17:6155 079/2-0-tHLOPERM--- -0-;14111f-03  
0.0770 0.1090 0.1236 576.92 2.7000 0.9449 MFTHANOL -0.1464E-01 
n.-1-45-1 o.107a 13.1n71 -711.91 1.01-72 0.0506 MF ACFT  0.5039F-02 
0.4)90 0.4170 0.4113 744.12 1.0066 0.9762 ACETONE 0.5749E-02 

11 57.4? 0.0940 760.00 761.65 0.1600 0.0591 349.37 1.3167 0.0714 BENZENE 0.1889E-02 0.6420E-02 
0.1090 1.01 20----0.06 -  (34.77 0-.-6746----0.-9695-tIM/IPfitM -0.12341-02  
0.0760 0.1310 0.1458 947.92 2.5550 0.0907 METHANOL -0.1492E-01 

--ft;--9670 0.5P00 0.5722 739.67 1.0027 0.9534 Mr ACET - 0.7810E-02  
0.1941 0.1670 0.1606 768.60 1.0006 0.9696 ACETONE 0.6350E-02 

12 57.7? 0.0910 760.00 767.56 0.1600 0.0592 353.10 1.3776 0.9608 BENZENE 0.1755E-02 0.8075E-02 
O.:tell° -0 - 0.O00---644;9ft 1.6490-  -0.f,719 -ttillPf$14 /2457E-04  
0.0720 0.1000 0.1707 554.55 2.1718 0.0414 METHANOL -0.2010E-01 
0.191TT 0.1680 0.1632 743.14 1.0672 0.9480 ME ACET 0.4782E-02 
0.5870 0.6140 0.6004 776.79 0.9B83 0.9801 ACETONE 0.1363E-01 

13 60.51 (1.25n0 760.00 786.20 0.1920 0.1854 389.33 1.2083 0.9682 BENZENE 0.6563E-02 0.7776E-02 
0.31'01, (0;26t0-0.25/8 704.106 1.8679--  0.066tr CHt1RFR- M 0.3186E-02  
0.1170 0.2400 0.2004 619.37  3.1041 0.0570 METHANOL -0.1944E-01 
1./3107  0.1120-  0.1278 419.18 0.9012 0.9540 MF ArET 0.4234E-02  
0.1350 0.1350 0.1295 850.74 0.8573 0.9695 ACETONE 0.5456E-02 

14 59.09 0.3040 760.00 775.79 0.1920 0.1861 370.55 1.2385 0.9697 BENZENE 0.5898E-02 0.1025E-01 
0.14/A 0.-1170 -0.1007 -673.03 0.7657-0.9670-  CHLCPPPM -0.3737F-02  
0.1190 0.2430 0.2649 995.66 2.8149 0.9561 METHANOL -0.2189E-01 
0:1040 0.1310 0.3159 777.99 1.9852 0.9538 ME ACET 0.1511E-01 -- 
0.1770 0.1370 0.1324 812.10 0.0600 0.0670 ACETONE 0.4616E-02 

15 59.10 0.1250 760.00 782.26 0.0840 0.0821 370.68 1.3404 0.9707 BENZENE 0.1923F-02 0.7329E-02 
0.1)01 O00--0--'09 -614.14-- -0.8360 0.q672-tHLOPF9M -0.-9181-F-03  
0.1790 0.7f1.60 0.2634 585.09 2.6155 0.0534 METHANOL -0.1741E-01 
N-1-0417 1Y.3080 0.2964 778.24 0.9313 0.9533 ME ACCT 0.1161E-01 
0.1340 0.1320 0.1272 812.46 1.H840 0.1699 ACETONE 0.4796E-02 



HEXANE(rt-*f- itirtttYCLOP1-Nit'll-t:1-CYetrrWX.111.,(11-MEN7cNft41-TOLULMFt1 SYSTFIN 007 

PURE COMPONENT PP9PFPT1FS 
_... 

TC qc VC Imrc,1 MAH 1IPuLF LTA CL,MPWNIT In 

507.90 29.91 372.41 0.291 0.) 0.0 0.0 HEYANI 18 
537.1,0 -17.40" -119.-01 0.731- 1.0 0.0 0.0 MCP 27 
553.20 40.10 111.20 0.210 0.0 0.0 1.0 CYCLOIIEX 9 
 6:00 4'1.6-1 761.11 0.211 0.1 0.0 0.0 1111\17fmr 5 
594.00 40.00 331.11 0.241 0.0 0.0 0.0 TOlUENF 33 

PORE COMPONENT P9FOICTIVE fOUATIPNS 

VAPOR PRESSURE (ANTrINF) EQUATION COEFFICIENTS MOLAR VOLUME EQUATION COEFFICIENTS 

A B C COMPCNCNT A B C 

0. 718F 01 -0.11- 7/-5F-14 0.-77417F -01 PcXANE 0.1.2fOL 03-  -1.14461 00- -0.5477E-11-- 
0.6862A1 01 0.11861E 04 0.226)4F 03 MCP 0.1043F 03 -0.8676F-01 0.3900E-03 
0.68-450E-It-  0:17015r n4  1.22716E 03  CYrtrHEr 0.979IE 02 -0.2486E-01 0.2616E-03-- 
0.69356f 01 0.12110C n4 0.22179F 03 BENZENE 0.7086E 02 0.1491E-01 0.1588E-03 
0.69533 01 ft:114_19e 14 -0.71911t-01 --TOLYWNE- -1-..9118(E-f'2-  =0.5577f=01- 0.2770F-01-- 

BINARY INTERACTION PARAMETERS 
MODEL" -NtimfrM A RINAPy ID NO"r1fRS ORDER 

141.1.3 -71q.S3 Ht-',f- t-lf- = -tit p 174 --CI 
4°6.96 -230.57 HEXANE - CYCLIFICX 62 0 
27q.92 -114.3-9- HcYANC-- 9141 7'NE- 171 0 
-121.00 383.89 HEXANE - TLUIFNE 12R 0 
-177.'16 -747.41---  -...,Irr__ cyrinHrx 27f 
44.01 162.91 "CO - 81- W1NC 17A 0 

-475.1R-'--7114.73  fIrr - TnclicNr  227   0.__- 

151.22 117.28 CYOI.1UFX - fiE 7 i-NE 21 1 __  
-446.11 'Il.c.6 CYCLOHcX - TILUINE 22P 1 

7 '- .-4 -s H.3 r“N7(rt - Ti,U11 ^IF 4n n 

MLA CM8ISTENCY fit ST -SOMIARY Of STATt-STICAL INIVP 4 ATIC-N 

- MEAN APS. nFV. IN 111.1 4;SURI CALLS:_.. - 0.1165C 02 

 -ritli 0-.-63r8" MEAN A(SS. OFV. IN COPPOSITTeN CAICS. 
CI(?) -0.1114 (rMP1PCNT 2 0.1061F-01 
6TI31 -6-.1-5,5- rPmPf 11NT 3 0.5039E-02- 
CII41 0.1224 CIMPnNFNT 4 0.4698E-02 
tEl -1-.F7rt7- CrF4PnNI-NT 5 0.6128E-02  
CIte) -1.373R CrtiprNINT 6 0.3009F-02 

GRAND MFAN ALPS. CFV. IN IWAPCSITION ("WS. 0.9299E-02 



MN-Pt-Si 1 t T e, , 

COMPOSITION REST DUALS-1EXP ,..---CA CCT- 
NU. T X PF XP PcALC vrxp YCALC FILL GAMMA PHI COMPONENT BY COMPONENT MEAN ABS 0EV 

I 70.27 0.1960 760.00 751.00 0.2740 0.2903 051.50 1.1353 0.9578 HEXANE -0.6347F-02 0.4411E-02 
0.2970 -1171n0 0.1314  1376-Tri6-----I . 060 7- 0 ;orb 2-8 MCP -0.341-01-02 
0.1190 0.1190 0.1181 677.02 1.0640 0.9612 CYCLOHEX -0.8726E-04 
0.1510 0.167G 0.1560 692.78 1.0657 0.0663 BENZENE 0.1102E-01 
0.2860 0.1130 0.1142 268.68 1.0563 0.9493 TOLUENE -0.1167E-02 

2 84.41 0.1290 760.00 750.24 0.243C 0.2432 1126.10 1.2005 0.9614 HEXANE -0.2271E-03 0.1061E-01 
• -------1.-2240---0.2903-  1019.1t -  I.0921 0.9691- MCP -026308-01  
0.1320 0.1680 0.1618 009.03 1.0910 0.96.15 CYCLOHEX 0.6190E-02 
,.1.1-910 0.1780 0.1190 831.42 1.0100 0.9689 BENZENE  0.1206E-01 
0.4800 0.2170 0.2297 1 40.10 1.0264 0.9572 TOLUENE 0.8274E-02 

3 80.45 0.132) 760.00 743.33 0.2190 0.2277 1011.06 1.2102 0.9592 HEXANE -0.8719E-02 0.5039E-02 
0.0f151 --1./14t1 0.1139- 011.97 -r.0797 0.0641 v01, -0.48181-03 
0.2190 0.2410 0.2396 721.18 1.0847 0.9625 CYCLOHEX 0.1363E-02 
0.7910 0.1940 0.2733 739.81 1.0460 0.0679 BENZENE 0.1075F-01 - 
0.3370 0.1220 0.1299 289.44 1.0137 0.9510 TOLUENE -0.3883E-02 

4 80.50 0.0690 760.00 738.91 0.1120 0.1221 1012.46 1.2336 0.9594 HEXANE -0.1015E-01 0.4698E-02 
0.1660 -0.,3(1(7 --0.r3-71 933.27 1.0859--0.9642---MCP 0-..-81172E=03  
0.2150 0.2410 0.7383 722.93 1.0848 0.9627 CYCLGHFX 0.3039E-02 
0,77511- 1.-77100 0.2822 740.93 1.0400 0.9677 RENZENE 0.7805E-02 
0.2890 1.1190 0.1206 289.93 1.0080 0.9514 TOLUENE -0.1602E-02 

5 76.58 0.1329 760.00 743.47 0.1920 0.1934 007.10 1.1796 0.0576 HEXANE -0.7363E-02 0.6128E-02 
0.11-s) 0-;7120 0.--Ig77 815.14 1.0611 -0.9625° ;Ari, 00.9254E-Gz 
0.2790 1.1130 0.2210 643.71 1.0714 0.9610 CYCLOHFX -0.7962E-02 
0.3310 1.3360 0.3122 657.91 1.0E95 9.0661 BENZENE 0.3835F-02 
9.1520 0.1970 0.0948 253.41 3.0997 0.9492 TOLUENE 0.2228E-02 

6 77.98 0.05/0 760.00 743.47 0.1050 0.1090 943.77 1.2223 0.9581 HEXANE -0.4033E-02 0.3009E-02 
m.r/Itn- 0.1.1160 0.1040 869.17 1.0621 0.n630 NCP  1.110(1--02 
0.163) 0.3670 0.3655 671.21 1.0770 0.0615 CYCLOHEX -0.3444E-02 
0.3591 0.3740 0.3715 (86.70 1.0753 0.9666 BENZENE 0.2549E-0? 
0.1330 0.)510 0.)401 266.01 0.9771 0.1510 TOLUENE 0.3868F-02 

7 75.71 0.1660 760.00 754.61 0.1870 0.0/84 884.06 1.0871 0.9566 HEXANE -0.1387E-02 0.4576E-02 
0.981M- -0.6760 9.6161 014.49-  1.1441 0.1(16 m01.7  -0.100(E-01  
9.1771 3.1700 0.0691 627.16 1.)177 0.9601 CYCLOHEX 0.8944E-03 
0-.0190 0.0950 0.1149 640.40 1.0016 0.0653 8ENZENE 0.1007E-01 
0.1050 0.1720 0.0715 245.12 1.1708 0.9430 TOLUENE 0.4679E-03 

8 78.83 0.1940 760.00 744.50 9.1530 0.19)7 061.54 1.1075 0.0514 HEXANE -0.6739E-02 0.5424E-02 
n.1-4,rn 1.29(,0 0.1011 800.40 1.06/6 0.9613 MEP 0.78611-02 
1.2690 • 0.1 /20 0.1188 (88.14 1.0/40 0.9618 CYCLCHFX -0.6810E-02 

-0.7690 0.1020 0.277J 704.h5 1.)641 0.1669 BENZENE 0.5048E-02 
0.7190 0.7070 Q.')164 2/3.80 1.3146 0.9512 TOLUENE 0.6461E-03 

9 78.54 0.1161 760.00 749.02 0.1746 0.7111 998.73 1.1324 0.9582 HEXANE -0.1012E-01 0.5174E-02 
0.-7990 0.-1190 11.3330 883:20 -10:0(08 0-.-9631-  -MtP-----0:5462E-02  
0.1-270 0.126C 0.1298 682.46 1.0647 0.9615 CYCLOHFX -0.2822E-02 
0.1270 0.1170 0.1315 698.49 1.0600 0.9666 BENZENE 0.5504E-02 
9.1040 1.1250 0.1235 271.18 1.0603 0.9496 TOLUENE 0.1465E-02 



--miltliciv.)-cnryr snitiTtm, PrStirT-'; (c.rnr.) 

commsTTInm RESIDUALS tEXP - CALC-I- 
NO. T X PFXP D(A1C YcXP YCALC F ICL GA1','A PHI COMPONENT BY COMPONENT MEAN ABS DEV 

__

10 76.02 1.1300 760.03 14i.)1 0.178C 1.1799 P97.74 1.1007 0.9573 HEXANE -0.1898F-02 0.3922E-02 
(1.1-t1-11 0.5-630 0:5711 P21_.;77---..-1.0523 0-;9622 -MCP-  -0..77-262F-02  
0.9600 0.1550 0.195( 632.9f 1.0491 0.0607 CYCLOHFX -0.6488F-03 

- n71 )n0  0.1150 0.1057 646.6f 1.1769 0.9o58 8F17FNE 0.9255E-02 
0.7190 0.1990 ).0,05 749.90 1.0901 0.0487 TOLOFNE 0.5448E-03 



121 - Ir. T Itiv't-tt--t-3-1---,-m-F ftvrt_ A CF-T-A-TF-t-4-1 -5'Y-S71--M-  Q703--  , 

PURF COMPONENT -  PROPEP. TIE S 

TC PC VC timF C A rMESAH DIPOLE ETA CoMorNE: NT 11 

562.00 49.60 260.10 0.211 0.1 0.0 3.0 HEN/ENT. 5 
'53-6-;6 Cr- 154 . no 276.00 . 0. 214 - 0.187 1.020 0.28 CHt rprnm 0 
513.20 70.50 110.00 0.557 0.105 1.660 1.21 METI-6NCL 23 
506:<T0 46 .-.31-----  228;11 0 -. 126 1.215- 1.720 0.67 ME ACTT - 24' 

PUPS COMPONENT PRE 11 f T I V li FOUNI1-0-1S 

--V-A-Po 0 ---"R- F-S-StIR7 1 A71M-IN-F 1 r:0-'1A1' MN cnr.rr -IC I r NTS" - 3T1L-AP.-  VOLUME -  FOUAT T ITht--CrICEE1CTENTS 

-A- V r - COMPCN ENT A ti- C 

0.61056E 01 0.12110F 14 0.22179E 03 BENZENE 0.70061 02 0.1491E-01 0.1588E-03 
0 . 6,4033F 01 -0-.111530E-14 - 0 -. 72741E - 03 CHLrIPERM  0.61.07r 02- 0.1026E-01 -0.1:191r--03 
0.70706F 01 0.147115 04 0.23001E 03 METHANOL 0.6451E 02 -0.1972E 00 0.3874E-01 
0 6-0894-F--01 10.- 11110E --04- 0.21351- 5 - 03 IF-  ACTT - ----- - 0.1.360E '03 -----0.4671E-  00----0.9221F-03-- 

BINARY INTERACTION PARAMETERS 
MODEL NUkti-E1--  4 - Di NARY 1- 0 NUm3FPS-  DRDER 

149.44 -708.5-0  11-EN- 7.FITE-  - -CH-LORERM -- -53 - 1 • 
216.13 1679.46 BENZENE - METHANOL 134 1 
200.54 -10.17 EIVV:E7tr_ - ME A-C-E-T -16t7 1  

-372.25 1702.56 CHLORrRm - .4 F_ T H 4 N C l 56 0 
-43tT41 -79:10- -C1tL-111FRNI-  - ME ACET - -163' '1 - 

P45.93 -9n.42 METHANOL - mF \CET 166 1  

PIALA CCNS IS TENCY T CST 

-C-111-1- 1.051- 0- _   _ 

CI (2 ) 9.4n1.6 
 DI (11--  - --- • -0.27,4 

SWAMARY OF ST AT 1ST [CAL INT OR YAT ION 

MEAN A3S. DEV. IN PPESSURF CALCS. 0.1159E 02 
ME AN --  AIS . 11EV. IN COMPDS IT luN - CALCS. 

CUMPCNFNT 1 0.2740E-02 
0.52S8F-02 

- CL2;31.NENT 9 0.6E, 44E-02 
COMPCNI- NT 4 0.4(57E-02 

- CP-AN`) - MEAN.  ABS.. DEV. I ri CDMI,IIS 11 INN CALCS. 0.4P P41-02 
• 



1'I4t-8-F-SHLTS 

COMPCSITION RESIDUALS (EXP - CAtC1 
NO. T X PFXP PFAU. Yr-XP YCALC F101 GAMAA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

1 56.90 0.1961 760.0) 778.15 0.1540 0.1504 342.97 1.6894 0.9734 BENZENE 0.2629E-02 0.3909E-02 
0.21-ta 0.1840-  0.19't6 ter.1? 1.0677 0.9620 CHLOPERM -0.5623E-02 
0.4900 0..640 0.4578 51(.58 1.6255 0.9564 METHANOL 0.5188E-0? 
0.2111 1. - )10 0. 2 022 722.8(, 1.0162 0.9507 ME ACET -0.21988-02 

2  -56.89----0.1941 760.00 778.1? 0.1520 0.1492 342.85 1.6931 0. 9 /34 RFN7FME 0.2805E-02 0.3533E-02  
1.2110 0.1950 0.1997 627.92 1.0686 0.9620 CHICPERM -0.4730E-02 
0.3910  -0.46?C- 0.4577 536.36 1.6217 0.9564 METHANOL -0.4259E-02  
0.2040 0.2010 3.2)13 722.61 1.0173 0.9507 MF ALIT -0.2138E-02 

3 56.95 0.1951 760.00 776.54 0.1520 0.1491 342.36 1.6822 0.9734 BINZFNE 0.2909E-02 0.3535E-02 
0."199 9.1060 0.1911 617.10 1.06(5 0.9621 CH1901oM -0.70728-02 
0.39/0 0.4600 0.4564 535.'0 1.6332 0.9564 METHANOL 0.3564E-02 
0.204-1 0.))20 0.2014 721.61 1.0120 0.9518 Mt- AGIT- 0.5949E-03 

4 96706t 0.ft879  760.1)0 764.14 '1.9480 0.0474 140.05 1.1584 0.9709 BENZENE 0.5877E-03 0.9881E-02  
0.1600 0.)870 0.5(78 623.25 1.0318 0.0640 C1-808FPM 0.19178-01 

 n.Istn 0.196C 0. 112? 531.41 2.8365 0.9555 METHANOL -0.1615E-01 
0.10310 C.1590 0.0616 717.00 0.6149 0.9542 MF ACET -0.3613E-02 

5 59.19 0.1450 760.00 765.17 0.0940 0.1985 370.55 4.4168 0.9831 RENZENF -0.4545E-02 0.4772E-02 
-(7.1-5,1 0.)990 0.0950 f,73.93___ ._1.9906 ..... 0.9626 CHIORERM  -0.5001E-02 

0.4520 0.7/00 0.7013 595.66 1.0289 0. 9591 METHANOL 0.7671E-02 
1-.1-5rft  1.1970 0.1051 777.99 1.9211 0.9504 MC ACET 0.1870E-02 

6 96.05 0.11-910 760:-t1-  76-7-777---0.159G 0.)5',8 - 132.72 1.4433___ .0.9 754 88N1E9E -0.8487E-03-----0.-2752E-02  
0.1090 0.19C0 0.1607 611.31 0.733R 0.9659 CHLORFRM -0.4654E-02 
q.1611 0.,57C 0.2555 519 .46 2.2403 0.9527 METHANOL 0.1510E-02 
0.6410 0.62 9 0 0.6241 702.28 1.0011 0.9525 MF ACET 0.3995F-02 

7 60.79 0.6790 760.00 770.25 0.49 70 0.3974 191.12 1.0799  0.9678 BENZENE 0.95538-02 0.4777E-02 
3.104) 0.1051 -1.0971 711.21 - ___0.8798 0.9617 filLnPrRM -0.4122E-02  
0.1221 0.4130 0.4130 (26.2) 4.0554, 0.9639 NITHAN0L -0.4980E-02 

11.an6n 0.1070 0.I075 P/2.9? 0.99(2 0.9538 .4r /VET -0.4525E-03 

8 99-.12 1.4461 761.01 77s.46 0.2160 0.2774 3 - 6.97 1.3031 0.9/00 BEN7FNE 0.8593E-02 0.4297E-02  
0.1940 1.1560 0.150 9 651.24 0.98/5 0.9636 CHLORFRM -0.37578-02 
0.-782ft  ).4760 0.477? 561-'4 2.2355 9.9690 METHAW11 -0.1243E-07. 
0.9810 ).1120 9.0056 750.56 0.9,,04 3.0,,12 MF ACFT -0.3596E-02 

9 59.66 1.49)0 760.00 /77.64 0. 9 3/0 0.973 1 -70.)0 1.1481 9.9(44 9ENZENE 0.9691E-02 0.5623E-02 
1.1911 0.1490 0.124 696.?5 0.8695 0.9624 CH100F9M -0.3767E-02 
0.1440 0.1750 0.3925 599.)1 3.3069 0.0605 METHANOL -0.7479E-02 
1.1-"50- 0.1190 0.1874 702. 94 0.9444 0.9532 41 ACET 0.1553E-02 

10 57.70 -ft.447.ft -/Aft.oa-  771.66 0.2110 0.292) 152.95 1.1530 (1.9706 9LN7ENE 0.9001E-02 0.4896E-02  
1. 0,910 1.)700 0.074 /1 644.57 1.9393 0.9607 Clif r-RFPNI -0.4367E-02 
-0-.'1-010 1.4670 9.47”, g,54.11 ?.0391 0.9595 MilW,Mfli -0.54?5E-02 
0.1660 0.1720 0.1712 742.64 1.0134 0.9507 ME ACFT 0.7882E-03 

11 56.62 0.0950 760.00 776.24 0.1570 0.0590 439.57 1.5380 0.9733 FIENTENE -0.1965E-02 0.5561E-02 
0.4420    0.4140-  0.4051 622.44 1.0974 3.9632 CHIflPFPM 0.8919E-02  
0.3020 0.41)10 0.3088 540.55 1.8421 0.9549 METHANOL 0.21108-02 -  
0.1710 0.1280 0.1372 716.04 0.8254 0.0521 ME ACET '.0.9160E-02  



fslit7s tetrir7t 

COMPOSITION RESIDUALS (EXP - CALCI--- 
NO. T X PFXP PC1Ir yrxp YCAI C F111 GAMMA PH1 COMPONENT BY COMPONENT MFAN ABS DEV 

12 59.03 0.1700 7(0.00 770.27 C.1030 0.1030 369.77 1.1792 0.9703 BENZENE -0.3934E-05 0.5290E-02 
t.r.5100  0-.455TE 0.4444 (72.64-  1;9534 -17;9641 -cHtnpritivi 0-1.05ftr-Ot  
0.1200 0.2990 0.3069  594.2( 3.2584 0.9568 METHANOL -0.8870E-02 

-----ri. TV) 0.1440 0.1457 776.43 0.7(00 0.9544 mr ACFT -0.1706E-02 

13 56.54 0.1541 760.00 771.(3 ).1020 0.1032 330.f1 1.4133 0.9721 BENZENE -0.1222E-02 0.4634E-02  
0.4410 0.4100 0.4090 (20.13 1.1061 0.9626 CHIORERM 0.1049E-02 
10.4-11-0--- --0.,.t90 -0.4110  573.84 1.0014 0.9562 41THANOL-  0.9217E-02 
0.0990 1.1690 0.0770 714.08 0.7904 0.'4522 MC ACET -0.8048E-02 

14 57.10 0.0560 760.00 772.61 1.1110 ).0920 347.99 1.2047 0.9741 BENZENE 0.1192E-03 0.5669E-02 
n.1211 0.1570 0.1661 636.30 1.6014 0.9628 CHLOPEPM -0.9283E-02 - 

0.7090 0.5900 0.5700 545.20 1.1090 0.9502 METHANOL 0.1122E-01 
0:-1-1-51  0.t700-  1.1721 712.(0- 1.4948 1.9904-  4f ArFT --0.2059E-07-- 

15 57.1-1-  9.111) 760.00 f71.10 0.1970 0.1533 34(.41 3.1151 0.9764 1CNZENC -0.1376E-02 0.4382E-Oc 
0.1640 0.)800 0.0844 613.94 1.5100 0.9616 EH11FEpm -0.3309F-02 
0.7)40 0.5910 0.5142 542.66 1.1101 0.9571 MFTHANnL  0.4702E-02  
0.1190 0.1750 0.1791 72(1.71 1.5160 0.9497 ME ACTT -0.4133E-02 

16 57.40 0.1190 760.00 771.98 1.1570 0.1507 349.12 2.991E 0.0/51 BFWENE -0.2700E-02 0.5753E-02 
0.17111 0.1610 0.1671 630.1f 1.5741 0.9611 rHIOPFP4 -0.6103F-02 
0.6950 0.594C 0.5829 547.40 1.1299 0.9576 METHANOL 0.1151E-01 
0.1610 0.0190 0.0907 739.17 1.4316 0.9499 MF ACET__-  -0.2698E-02 

IT 5c;-76 0.0120 T6-0-.00 -114-w16---1.1620 0.0121 -4 12.94 1.7156-  0.q753 -BENZENE-  -n.1434E-03 0.4141E-02  
0.1750 0.1240 0.1125 011.20 0.9226 0.9(44 CHLORFRM -0.8543E-02 
1:-31.50 1.3840 1.3939 518.67 1.7377 0.9537 METHANOL 0.1033E-03 
0.4240 0.4300 0.4714 702.5? 1.02c4 0.9513 MF ACET 0.8574E-02 

18 55.74 0.1610 760.00 769.99 0.1150 0.1169  120.14 1.6337 0.9754 iFN7ENE -0.1880E-02 0.3777E-02 
0.-0-91-0 0.1600 -0.1657 04.°5 0.9824)- -0.963T -CHLOPFVM -0.5690E-02  
0.3230 0.1923 0.3919 511.98 1.7389 0.0547 METHANOL 0.1320E-03 
1.4710 1.4330 0.4256 604.80 1.1567 0.0509 ME ACET 0.7418t-02 

____ 

19 '5-7:52-̀ 7p1690 -760.017 776.29 0.1090 0.1093 150.61 1.0760 0.9715 RFN1FNE 0.7296E-03 0.5849E-02  
0.1910 0.1320 0.1384 640.84 ).0140 0.9c40 CHLOPFPM -0.(174E-02 

--0-.-1 MI- - 10.144C 0.3191 990.12-  2.4196 0.9549 -METH/00E11_ -0;5328E-02  
0.4610 0.+550 0.4.0 73g.15 ).)(19 0.9)?6 MF ArFT 0.1097E-01 

20 75.39 0.9240 760.00 763.54, 1.1110 ).7000  044.17 I.)u15 0.0,64 PEWENF 0.4184E-02 0.3664E-02 
5.0361  0.3460 0.1464 1009.e,1 ).11(66 0.0718 CHLOPR4 -0.3654E-03 
0.0070 0.10)0 0. )870 107,-,.11 , f“7 0.9823 METHANOL -0.0963E-02 
1.-1-3A-0 1.1710 0.1f 79 1',03.41 1.1 718 1.0600 Mr.  AIFT- 0.3141E-02 ________  

21 66.25 0.4-07a -760.00 769-.28 1.1110 5.1111 4/9.c9 ).9900 0.9()60 8iNZENE -0.8553E-04 0.3086E-02  
0.4560 0.4920 J.'i350 841.'f 0.93,10 0.0(71 CHInPrPM 0.6171F-02 

-0.3730 0.1650 9.1/12 777.01 (.1184 0.9667 MFTHAN01 -0.5210E-02  
0.1290 0.3320 0.0129 00.56 3.0522 0.0617 4F ACFT -0.11562E-03 

22 57.74 0.2810 760.00 764.20 0.3270 0.3271 351...55 2.3(28 0.9711 HENZENF 0.1872E-02 0.2244E-02 
--0.195Y7- 0.0980 0.0111 -- 645.41 1.4073 0.9586 CHL1REPM -0.3092E-07 _  

0.(640 0.6130 0.0104 555.00 1.2140 0.9616 METHANOL 0.2616E-02 
--- o.tvvy 0.") '320-`O.0334 741.63 -1.4119 0.9490 MF hal -0.1399E-02 - 



1- 9T *;PLUIIVN p/surt -tc-rTMIT.1- ________  

COMPCSITIOM RESIDUALS (EXP - CALCY 
NO. T X PIXD PCAIC YE XP YCALC I ILL GAAHA PHI CUMPONENT BY COMPONENT MEAN ABS DEV 

23 61.06 0.4560 760.)0 764.35 0.2710 0.2703 396.P1 1.1024 0.9691 BENZENE 0.6770E-03 0.4425E-02 
n.osin    0.13-51 -tn1-A-71-  717.97- -0.7223 0.°650 CHLORFR4 -0-.7127E-02 
0.0540 0.1740 0.1805 622.85 3.8706 0.9604 METHANOL -0.6531E-0? 
"0:4370 1.9100 0.5119 P10.23 1.0277 0.0504 '4E ACET 0.8171E-02 

-----2-4-----5-,./19 n.n15,1 7611.no 764.90 0.0720 0.1219 110.91 1.4077 0.9753 BENZENE 0.6510E-04 0.2379E-02 -- 
0.0400 0.0250 0.0264 007.92 0.6544 0.9672 CHLORFRM -0.1443E-02 
0.anv1-- :).- Ao 0.1561 S19.-10-  2.4205 -0.9509--  METHANOL -0.3313E-02  
0.8250 0.9100 1.7553 698.46 1.0026 0.9531 ME ACET 0.4694E-02 

25 56.40 0.0320 760.00 777.90 0.0290 0.0304 336.91 2.13P0 0.9771 BENZENE -0.1436F-02 0.4142E-02 
0.2910 0.1410 0.2487 618.01 1.1888 0.9639 CHIOPFRM -0.5719E-02 
0.4600 0.4630 0.4547 529.9( 1.3926 0.9540 METHANOL 0.8281E-02 
0.1650  11.2650 -0. 266t -110.70-- -1.083-0 0.9512_--.t-  ACET -0.1114F-02  

26 61.19 0.-0790 -/60700--  779.-33-  0.1200 0.1210 397.22 1.3048 0.9712 3FN7ENE  0.4701E-04 0.1137E-01 
0.4/00 0.3020 0.3855 717.95 0.8569 0.0608 CH1 ORFRM 0.6506E-02 
7t.0570-    1.1440 0.1667 (33.50  3.4252 0.9546 METHANOL -0.2275F-01 
0.4440 0.4440 0.4278 831.05 0.4600 0.0560 ME ACET 0.1619E-01 

27 57.14 0.3251 760.00 771.85 0.2630 0.2971 145.91 1.7084 0.0717 BENZENE 0.6033F-02 0.3017E-02 
0.0110 0.1p10 0.0P12 (13.0? 1.0962 0.9611 CHLORrRM -0.2591E-02 
0.4560 0.5110 0.5143 941.70  1.5383 0.9598 METHANOL -0.1343E-02 
a;Il00 0.1430 0.1451 729./9 1.1196 0.0499 ML ACFT -0.2112E-02 

28 55.8n 0-.-Oltt0---/60.00 762-.-50 0.1280 0.028-7 329.75 3.2456--------0.9820 - 8FtZEME -0.6865E-03 0.6/00E-02-- 
0.0770 0.)?90 0.0308 606.04 1.3831 0.0651 CHLORFPM -0.2840E-02 
0.6811 0.9480 0.5354 911.2? 1.1133 0.0546 METHAWIL 0.1260E-01 
0.27'0 0.3060 0.4051 616.11 1.5459 0.0509 MF ACET -0.9064F-02 

29 63.07 0.3110 761.00 772.46 0.'030 0.1109 475.09 1.1273 0.9635 BENZENE 0.3112F-02 0.7760E-02 
0.3111n- -___.,1..." °O(1 0.2805 762.66 0.878? 0.9664 CHLOPERM- -0.4652F-03 
0.0420 0.1540 0.1691 084.12 4.3580 0.9634 METHANOL -0.1506E-01 
-0.3t70 0.1530 0.3506 886.23 0.9205 0.9578 IF ACFT 0.1241E-01 



mo*eTxfcm.r^Np(l) - ~~n (^ rF°'nn~----------- ------ ------- -- 

punE coxpnnFwT pxnprnrIE5 

rC PC vT nmEC 0'4psx* nlpoLE FT^ cnmpc'llrpT I  

500.30 31.09 lso.ou 0.247 n.'> 0.0 o.o oMH 35 
m - nn -  7.997 --n.105 - 1.060 1.7I ncTpAwc| vn - - 

501.70 46.60 +6.6n a|/.,o o.ion o. 187 2,38o 0.0 xccTum7 z 
s3,6-.nn 2 o./nT 1.120 '1. 28 cnLonpnM n  
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wc^w Ax". opv. IN pnBIunr ~^LC5. o.au37F "i 
~ s ----- -- - -'- pxw^n, vcv. /m ,m o m cpcs/ CAL c S . - --- ----'--- 
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' compcmr`n 3 0.713pr-1)2 ---------' - ' ccn»c1~1cnr 4 o,4 1 '~^r-nz 

'-------n~*~~ IF^l,!- ASS . nEv. |m lrmm CAL cs. 0.1)^p3r-11)2 



COMPOSITION RESIDUALS tEXP --- cALcr--- 
NO. T X "FYI' '(' A LC YE YP ser,1.1C. I -  ICI 7,1YMA or I I C el PONENT HY COMPONENT MEAN ABS 0EV 

1 49.40 0.1750 760.00 762.09 0.1130 0.3392 550.09 2.5550 0.4:569 DMB -U.6225E-02 0.6165E-02 
0. 251. 0 -1)-.260 - 0."2681  393.17- 1.9746- 0-.9542 - METHANOL-- -0;6108F-02- 
0..2911 0.2250 0.2141 581.80 0.9270 0.9674 ACETCNE 0.1094F-01 
a. 7ft r'l- 0.1100 0 .1785 489.16 3.9441' 0.9629 CHLOPFPM 0.1382E-02 

2 50.40 0.-777o-------1(0-.-0n - 768.06 0.3570 0.360H c69.12 2.0H52 0.9547 0m0 - 70.3780E-02 0.1137E-0 t  
0.1?f10 0.1 A00 0.1990 410.24 2.7751 0.9544 METHANOL -0.1897E-01 
0. 3?4,1 0:-6 't) C1 0:24f:3--.604.80-  0-.94- 2- 7 -0.9704 - ACETONE 0.116-PE-0/ 
0.1260 0.203C 0.1919 506.1.5 9.65,14 0.9641 CHLOPEPM 0.1107E-01 

3 53.10 0.0700 760.00 T 72.2q 0.1950 0.1942 ("28.1 0 3.3852 0.9604 DM0 -0.4204E-02 0.2518E-02 
0 -.21117- 0.1060 0.3060 459.38 1.7433 - 0.0512 METHANOL 0.8277E-03-
0.3340 0.2660 0.2610 664.20 0.0793 0.9707 ACETONE 0.5034E-02 
0:--1-1-5-41 ___0.2330__..._0 ..2 339 554.36 0.9913 - 0.4650 CH1.0PE91 -0.5401E-05 

4 411:50 0.7240 760.00.  764.46 Y.1530 0.1594 535.0t 2.2437 0.'572 DUO -0.6417F-02 0.4752E-02- 
0.2970 0.3010 0.2901 . 378.32 1.9365 0.9564 METHANOL 0.2937E-02 
0:- /560 - 0.1050 0.1001 560.55 0.8907 0.9634 ACETONE -0.3092E-02  
0.1230 1).2310 0.2244 474.24 1.0717 0.9599 ORLON:P.M 0.6564E-02 

5 47.10 0.2100 760.00 158.30 0.1910 9.3'165 510.96 2.65?1 0.9552 0 '1 f3 -0.5542E-02 0.3606E-02 
r% 3'770 0. :!630 0.2507 156.12 - 1.7515 0.9542 METHANOL -_.___.0.2265E-02 
0.3340 0.2620 0.2571 537. 01 1.0452 0. 9662 ACETONE 0.4441E-02 
0.1-549 -0 -.1840 9.0857 451.73 0 -.8465 0.9630 -  - •CHLORERM 70.1675E-02  
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nl^.nu 63.o0 /61.30 0 6 0. t52 1.6sm 1. lo FTp^uoL /1 
567-.-qo /,o --,r_ n - u.n o,n -  /*p~zp~p ~ --- ----------- - 
532.80 37.40 a/o.Of) o.zo| n.0 0.0 0.0 °[p 27 
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mticrIcom}-imnly stItt/T171.1-wrnlitTs- - - 

- • COMPOSITION- RESIDUALSAEXP -- CA1C1- 
NO. T x PEX 0 "CALL YE XP YCALC FICI GAMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

1 61.30 0.2660 760.10 757.10 0.1210 0.3311 361.15 2.3235 0.9648 ETHANOL -0.2114E-02 0.7640E-02 
0.79A0- 7.--,..2230 0:2197 -400.10 1'.33B6 -0:9627 ltENZENf 0.;32/5E-02 - 
0.2840 0.2790 0.2922 524.42 1.4177 0.9587 MCP -0.1317E-01 
-n:I370 0.1600 0.1570 571.94 1.4931 -  0.0531 HEXANE -  0.1200E-01 

-r 6-n7.14n n;3580---76c;.00--- 161.7n - -0-.3430 - 0.3442" • -372.79--  1.8894 -- 0.9644 - ETHANOL -  - --0.1734E-02 -- 0.1885E-02-- 
0.1460 1.2753 0.271? 405.44 1.4013 0.9630 BENZENE 0.3767E-02 
0;1. ' .4SCI - n.rp3c 0.195? 534.,4- --1.6231 0-.9590- - MCP- -0.2153E-02  
0.1410 0.1090 0.1094 583.10 1.7585 0.0514 HEXANE -0.3862E-03 

3 62.30 0.1280 769.00 762.39 0.2910 0.2954 3/9.27 4.4728 0.9665 ETHANOL -0.4367E-02 0.4321E-02 
 0.16,1n- -0.2521 0.2450 414.07 - 1.1765 0.1622- -BE17ENE 06106E-02  
0.1520 0.3040 0.3133 541.54 1.1763 0.9582 MCP -0.4278E-02 
0.1510  0.153C 0:1-515 -59(%46 1.21-94- -0.9526 -HEXANE  0.2533E-02  

4 60.10----ntro-  /6n.rfo 756.94 0.3460 0.3/f01 - 347.6o 1.91144 0.9640- -ETHANOL 0.5867E-12-  0.4022E-'02 
0.157n 0.1250 0.1228 396.91 1.5160 0.9625 BENZENE 0.2173E-02 
1.1'410- 0.3540 0.3585 507.73 1.4956-  0.9585' UCP -0.4463E-02 
0.1490 0.1150 0.1786 553.96 1.5634 0.9528 HEXANE -0.3585E-02 

5 65.40 0.1350 760.00 759.56 0.2610 0.2646 433.04 5.2802 0.0691 ETHANOL -0.3628E-02 0.3330E-02 
--(-.-6-9r10-- 0.4450' - 0.4411 -t0i8.79 1.0611 -0.1630 BENZENE 0.3944E-,02- 

0.1100 0.1170 0.1143 597.30 1.2618 0.9591 MCP 0.2713E-02 
-0-.2-460- -0.1770-  0.1910 650:78 1.- 3657 - 0.9537-  HEXANE  -0.3034F-02 

: 61.20 ...--6-11-er 760.00 755.11 0.4020-0.3099 361-.-97- 1:-1845 0-.9623  ETHANOt- 0-.2090E-02---0.4786E-'02 
0.1121 0.1320 0.1354 388.73 2.1904 0.0642 BENZENE -0.3369E-02 
n.o.r-917 '0:1720 0:1645 572.74 2.'6732 0.9602 - MC1 '0.7477E-02 
0.1260 0.2940 0.3102 570.11 2.9976 0.0547 HEXANE -0.6207E-02 

7 61.70 0.0699 760.00 76C.66 0.2740 0.2777 369.53 8.0961 0.9671 ETHANOL -0.3173E-02 0.1585E-02 
O. 1-1-40- 0.0830- 1:0826- --4f35 - (4----1:3023 -0.9617-  BENZENE 0.3940E-03  
0.6561 8.5030 0.5024 531.22 1.0457 0.9577 MCP 0.5942E-03 
Tr.IA-7.n. 0.1400• 0.1178-  579.10 1.-059.2 0:9521 - HEXANE 0.2178E-02 

8 61.71 1-.153x1 761.00- 75-0.78-  00.2080- 0.3143 394.28 3.6935 0.0666 ETHANOL -0.6263E-02 0.3697E-02-- 
0.5160 0.1900 0.3414 426.96 1.1357 0.9628 BENZENE 0.6581E-02 
0.1-040 fy:,- t30- --10.182- 557.30 - 1.2960 0.0589 MCP- 0.8106E-03- 
0.1470 0.1690 0.1701 607.52 1.3721 0.9534 HEXANE -0.1134E-02 

9 60.90 0.9140 760.10 759.75 0.3700 0.3627 356.96 1.4439 0.0613 ETHANOL 0.7285E-02 0.4120E-02 
 (L 1101- 0.1710 0.1701 - ' 394.12 1.7457 0.0630 BENZENE - - 0.9422E-03 - - - 00-- 

1.1/60 0.2310 0.13.11 517. r11 1.9(i1 0.0590 'AC P -0.2141F-02 
0.14011 0.2.280- • 0.2141 564.66 2.1.143 0.0534 - 1-IEXANE -0.6193E-02 

10 670-.130- 71.' 1540- 760 00- 758 .; 16 1.3100 0.3 1 t 3 355.31 4.1551 0.9653 ETHANOL -0.1345E-02 0.1621E-02-  -- 
1.180:1 1.1,100 0.1262 301.26 1.2058 0.9/.21 BEN7FNE 0.1921E-02 
6. 5188 8.81 /0 0.4139 516.02 1.1512 0.9591 MCP -0.1900E-02 - • 0-- 
0.1961 0.1450 0.1436 562.94 1.1748 0.9524 HEXANE 0.1417E-02 

11 59.40 1.5150 760.00 764.43 0.3610 0.3537 334.00 1.5095 0.9628 ETHANOL 0.7345E-02 0.4742E-02 
0:0780 - 0.1730- 0.0746 - 374.59 1.8462 0.0619 BENZENE -0. 1638E-02 
0.0760 0.0970 0.0949 483.05 1.8456 0.8579 MCP 0.2134E-02 

.•11......• 1,1100- 0.4690 -0.4769' - 53/.96 1.9451' -0.9522- HEXANE- *0.7851E-02  l  ',1, ''''  



muTIComruNrNT SauJIMN PISotTs-tri-mr.)  

COMPOSITION RESIDUALS (EXP - cAccr- 
NO. T X °EXP PCA1C YFXP YCALO FIFE GAMMA 901 COMPONENT BY COMPONENT MEAN ABS DEV 

12 50.60 0.1650 760.00 762.86 0.3390 0.3304 337.04 2.)172 0.9636 ETHANOL 0.6463C-03 0.4817E-02 
0.1050  -1.1940 0011955 177.71 -1;5776- -0-.'110.8 REN17-PNE -0;145YE-02  
0.2010 0.2110 0.299? 496.79 1.4741 0.9577 MCP -0.8187E-02 
o;327n 0.376C 0.1(070 541.40 1.5211-  0.9520 HEXANE 0.8942E-02 

13 t0.70 -t1.7-,360 760.00 765.10 0.1101 0.3374 346.98 2.1055 0.9640 ETHANOL -0.2364E-02 0.2123E-02 
0.2169 0.1680 0.1699 385.17 1.4640 0.9618 0EN7ENE 0.2076F-02 
0.1710 -0.1000 0.1010 510.01 1.4557 -0.0577 MCP  -0.11196E-02  
0.3470 0.4020 0.3998 552.011 1.5140 0.0520 HEXANE 0.2167E-02 

14 60.10 0.1E011 760.00 765.19 0.1110 0.3140 144.56 4.0/87 0.0647 ETHANOL -0.3856E-02 0.4945E-02 
0.1167 0.1940 0.0027 393.93 1.3616 0.9514 BENZENE 0.1307E-02  
1.3601 0.2820 0.2062 504.44 1.1496 0.0574 MCP -0.4238E-02 
0.1-500 11.1030- -0.1162  -550.10 1.1517 1.0517 HEXANE 0.6779E-02  

15 67.50 0.11197---160.10 -764.76 0.1060 1.31,14 150.67 3.4749 0.9650 ETHAN0L -0.6788E-02 0.3392E-02  
0.2320 0.1610 0.1610 180.70 1.3064 0.9616 BENZENE 0.4190E-04 
11.2110- 0.1910 0.1943 511.04 1.206? 1.85(5 MCP - 0.6694E-02 
0.3610 0.3420 0.3420 557.44 1.2307 0.9518 HEXANE 0.4381E-04 

16 61.30 0.1950 760.00 764.11 0.1140 0.1),12 361.15  3.3767 0.9655 ETHANOL -0.4185F-02 0.2091E-02 
8.-167o  0.,440 0-2472 400.10 1.2312 3.0619 BENZENE  0.1762E-02 
0.1010 0.1000 0.9890 524.4? 1.2444 0.9578 MCP 0.4451E-03 
8.-  141n -0.1570 0.3550 5/1.94 1.2912 0.9522 HEXANE 0.1971E-02 --- 

11 62.60 0.')3-40 760. 00- 751.37--  1.7160--t7.2106--324.2? -12.2.332- 0.9705 - ET8AN0L -=0.36 09E-02 0.26-32E=02  
0.0940 0.1710 0.0726 41/.31 1.310? 0.9616 BENZENE -0.1630E-02 
0.51Z11_ 0.3950 0.3907 546.75 1.0100 0.9577 MCP 0.4323E-02 
1.3700 0.3180 0.3171 596.11 1.0214 0.9522 HEXANE 0.9356F-03 

18 (2.60 0.0520 760.00 764.68 0.2-100 0.2409 384.?? 5.0121 0.9690 ETHAN01 -0.1086E-01 0.5426E-02 
0.22-67-- n.te,311-  0.1004 018.11 1.2428 0.9613 0EN7.ENE 0.2603E-02  
1.1600 0.2970 0.2911 546.75 1.0-05 0.9573 00V 0.3832E-02 
0.362/ 0.3200 0.3156 55(.11 1.0539 0.0517 HEXANE 0.4414E-02 

19 62.10 n.-061-1 -70t1.00 762.61 0.> 170 0.2441 190.21 7.1197 0.0691 ETHANOL -0.7094E-02 0.4928E-02  
0.3669 0.2500 0.7481 422.63 1.1721 0.0615 4ENZENE 0.1914E-02 
1.1170  1.1710 0.1751 557.01 1.08/1 0.11576  N{ P- 0.7930E-02  
0.1590 0.11)0 1.3370 601.00 1.1126 0.9520 HEXANE -0.27/6E-02 

20 64.50 0.0573 760.00 7h1.25 0.'160 0.7265 416.P1 7.0264 0.0705 ETHANOL -0.I04PE-01 0.1211E-01 
0.5790 0.1520 0.1(.24 44(.11 1.0990 0.9620 0ENZENE -0.1037E-01 
0.9950 0.1/40 0.8774 508.60 1.1383 0.9511 MCP -0.3368E-02 
0-* I-4)-f)---  1.4510 -0.9349 647.9? 1.1010 0.9526 -HEXANE 0.2421E-01 

21 5^-1d--0.'5797 760.00 767.51 1.1430 0.3324 .3? 0 .67 1.9979 0.0632 ETHANOL 0.4573E-02 0.4444E-02  
0.0710 0.168C 0.0(52 170.69 1.03(3 0.0613 BENZENE 0.2832F-02 
0.0670- 0.1610 0.9505 4911.21 1.4960 0.057? MCP 0.1497E-02 ---- -- 

0.4920 0.5280 0.55(0 532.74 1.5191 0.00515 HEXANE -0.8083F-02 

22 59.30 0.2490 760.00 765.40 0.3780 0.3270 32.61 1.0071 0.9638 ETHANOL 0.1045E-02 0.1409E-02 
0.0110 0.)640 0.0622 173.79 1.4745 0.9b13 BENZENE 0.1768E-02  
0.1700 0.1420 0.1440 491.44 1.2592 0.9572 MCP -0.2028E-02 
0v4e030 0-.4660 0.4-668-----536.21 1v2672 0.-4751:4 HEXANE -041961E-03  



. Jfittr,t1,-rot-T -tr^r7.1 

COMPCSITION RESIDUALS (EX11  --CALC1- 
NO. T X PrxP erALr yrxp Y(. ALC 1 1E1 i;AMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

23 59.70 1.2400 760.00 766.21 0.1190 0.3709 319.54 2.9111 0.9643 ETHANOL -0.1051E-02 0.1815E-02 
0.1-7"79- 0.1760 0.1278 370.53 1.s999 0.9613 BENZENE -0.1737E-02 
0.0021 1.7710 0.9716 457.91 1.2132 0.9572 mrP 0.3730E-03 
1r.--mr1/0 9.4040 0.4197 ''41.72 1.2113 0.9515 HEXANE 0.1252E-02 

24 60.10 ,f:t170-  7(s0.00 760.07 0.1)50 0.3021 144.5'• 5.5479 0.9651 ETHANOL 0.2916E-02 0.1460E-02 -- 
0.)900 0.9630 0.0039 393.91  1.3619 0.0610 BENZENE -0.89271-03 
0.7763  -0.'171 -0.7077 504.44 1.0929-0./569    MCP -0.71-77f-03  
0.5170 0.4250 0.4263 550.10 1.0902 0.9512 HEXANE -0.1315F-02 

25 (0.40 0.1110 760.00 769.79 0.2950 0.2942 349.11 5.2692 0.9057 ETHANOL -0.9203E-02 0.4599E-02 
0.1'1'00- 1.1310 0.1292 197.85 1.2097 0.9611 BENZENE 0.1791E-02 
0.1910 0.1410 0.1190 599.30 1.1063 0.9571 MCP 0.1214E-02 
0.51-311 0.4430 0.416-8 555.15 1.1107 0.9514-  HEXANE -0.6190E-02  

26 61.10-0.1170 760.00 762.(2 1.2910 0.2811 159.99  5.1647  0.0667 ETHANOL -0.2113E-02 0.7313E-02  
0.3219 0.7010 0.2135 397.35 1.2231 0.9614 BENZENE -0.12521-01 
n.07110  0.0670 9.0(29 521.05 1.1252 0.9574 MCP 0.4009E-02 
0.4190 0.451C 0.4405 561.20 1.1445 0.9517 HFXANE 0.1053E-01 

27 64.20 0.0191 760.00 756.12 0.1310 0.1641 411.c3  15.4703 0.9/37 ETHANOL 0.16961-01 0.3252E-01 
A. It'll 0 0 . 86 40 0.W566 441.6 1.3(69 0.9614 BENZENE 0.7380E-02 
0.1700 0.3400 9.2902 575.22 1.0135 0.9575 MCP 0.4079E-01 
0.-5-411 0.4150 0.4800 626.91 1.0100 0.0520 HEXANE -0.65031--01 

28 63.20 0.9310 760.11 756--------1-.1-960-  0.1973 394.20 11.9491 0.0717 ETHAMOL -0.1257F-02 0.6038E-02  
0.1760 0.129C 0.1114 426.96 1.2873 0.9613 BENZENE -0.4428E-02 

--0.-"840 1.2190 0.2254 957./9 1.0273 0.0574 MCP -0.6396E-02 
0.5090 0.4560 0.4439 607.5? 1.02E1 9 0.5519 HEXANE 0.1207E-01 

29 63.20 0.040') 760.00 760.55 0.2180 0.2086 394.78 9.7449 0.9710 FfHANOL -0.5821E-03 0.8859E-03 
-1",-91-1 1.2170 0.2076 426.06 1.2213 0.5613 BENZENE -0.5530E-03 
0.1670 0.1.14C 0.1346 557.10 1.0488 0.9571 MCP -0.6412E-03 
0.5119 1.4510 0.440? 607.52 1.0588 0.5513 HEXANE 0.1767F-02 

-ill- -64-.50 ----0.9/39 760.10 t11.33 1.1500 0.1801 416.v1 ,.69,)3 0.0/77 ETHANOL -0.79131-03 0.2653E-02 
0.4070 0.7950 0.2905 44(.13 1.1657 0.0015 BENZENE 0.4400E-02 
3.06-71 -0.14180 0.057? 580.69 1.0656 0.9576 MCP 0.81361-03 
0.4930 1.4670 0.4715 612.R2 1.0886 0.9521 HEXANE -0.49181-02 

31 59.20 0.1571 760.00 770.19 0.3030 0.3135 131.14 4.4733 0.9642 ETHANOL -0.108(E-01 0.5431E-02 
 0.1590 0.)500 0.04'6 171.98 1.4122 0.96,)7 BENZENE 0.7371E-02 

0.0523 9.0410 0.0,105 400.94 1.1383 0.9566 HCP 0.14751-02 
0.7121 9.6160 0.6140------  914.49 1.1247 0.9618 HEXANE  0.2022E-02  

32 59.90 0. 10TO 760.00 775.12 0.540 0.1001 340.04 6.1556 0.9649 ETHANOL -0.6064E-02 0.3224E-02  
0.0450 0.1350 0.0325 379.15 1.4953 0.9604 BENZENE 0.2535E-02 

 0.1051 1.0110 0.0771 490.91 1.0849 0.5563 *AEI) 0.1907F-02 
0.7430 0.5000 0.5914 544.5B 1.0680 0.9505 HEXANE -0.3892E-03 

33 (2.10 0.0390 760.00 771.47 0.2'30 0.2290 376.00 11.6409  0.9693 ETHANOL -0.5968E-02 0.4745E-02 
70.1600  0.0450 0.0461 411.24 1.3795 0.9604 BENZENE -0.10991-02 
0.1771 0.1310 0.1134 518.00  1.0292 0.9564 MCP -0.2427E-02 

77- 0.7240 0.6010---0;-5-915 586.7? rwour 0:9507----HEXANE 0.9484F-02  



PFS1-1-1--T-S----ter-N-T.---1 

COMPOSITION-RESTOUALS-(EXP---,-CXEC4- 
NO. 1' X PFXP L'CA1C YEXP YCALC FHA GAMMA PHI COMPONENT 13Y COMPONENT MEAN ABS DEV 

34 65.20 0.0190 760.00 /72.11 1.1290 0.1416 429.40 16.5056 0.0747 ETHANOL -0.1259E-01 0.7614E-02 
0.14(10 -1;-1'VTU -11.-019-8--- -4-567-2-  r.-39-50 0.9608 8-EUZENE -0.764T-E=02- 
0.2340 0.2000 0.1917 593.98 1.0154 0.0568 MCP 0.8259E-02 

--0-.70n0 0.6?40 0.6270 646.75 1.0049 0.9513 HEXANE 0.-6965E-02- 

j, 65;10 0.1101- -760.00 755.13 -  0.1180 - 0.0994 440.4? 16.6217" 0.0776 "ETHAN0L - 0.86131--02 -1 .6020E-02  
0.1180 0.1020 0.1026 465.06 1.3511 0.0616 BENZENE -0.6410E-03 
1.1'310 0.1140 0.1306-  604.11 1.1162 -0:-9578- MCP  0-.3411F-02  
0.7190 0.6560 0.6674 658.88 1.001'.1 0.0524 HEXANE -0.1139E-01 

36 62.20 0.0390 760.30 758.70 0.2210 0.210? 377.64 11.6900 0.9708 ETHANOL 0.1075E-01 0.6878E-02 
-0.1-210-- 1.9160 0.1936 412.66 1.3403 0.9609 BENZENE 0.2370E-02 
0.1110 0.1860 0.0054 939.11 1.0299 0.9570 MCP 0.6391E-03 
0.7310 -0-..-597-0- -1-.6T0R 581.59 1';- 019-4-  0.9514 --HEXANE- -0.1375E-01  

37 60.10 (40-9-1-0- -760.00 -7-68.19 0.7770 - - 0.2840 '344.56 • 6.7863- 0.9660 'ETHANOL -0.6958E-02' 0.-3547&-0c 
0.1110 0.1850 0.0786 333.13 1.3570 0.9606 BENZENE 0.6399E-02 
0:1570  1.1420' -(%0421- 504.44' 1-.0730- 0.9565- MCP -'-0.1322E-03  
0.7420 0.5960 0.5093 550.30 1.0604 0.9508 HEXANE 0.7002E-03 

38 61.60 0.0141 760.00 799.03 0.2250 0.2779 367.91 6.9206 0.0656 ETHANOL -0.5288E-01 0.2644E-01 
0.-1'560- 0.1160' 0.1091 404.25 1.3220-  0.9595 8EN7ENE- 0.6999E-02 - 
0.1561 0.0430 0.0417 529.51 1.0701 0.9553 MCP 0.1290E-02 
U.7040- 1.6160 0.5714 '577.45-  '1.0619' 0.9495 HEXANE -0.4459E-01  

39 c0.30 0.111-)0 - 7E,0.00 -7-91:39 11.0950 -0-.1212- 449.7R-1-4.- G31g- -0.'q793---£T1fAN0L -"1.-3321E-01 Tri-.1-6-6DED1 
0.1630 0.1410 0.1344 471.77 1.31A? 0.0601 BENZENE 0.6599F-02 

--0: I060 0.0120 1.0812 614.28 1.0207 0.9561 MCP - 0.3796E-02 
0.7160 0.6720 0.6492 669.12 1.114? 0.9515 HEXANE 0.2212E-01 

40 65.30 0.0160 760.00 766.35 0.1260 0.1217 431.?? 13.0150 0.9755 ETHANOL -0.2712E-02 0.2084E-02 
1.77/11- - 1.1/20' 0-.1603 458.75 - 1.2913 0.9610- -BENZENE- -0-.2691E-02-- 
0.0580 0.0470 0.0435 505.44 1.0246 0.9571 MCP -0.1453E-02 
0.716-0 1.6550 0.6935-  t48.76 '1.0208 - 0.q516 HEXANE 1.1476E-02 



IS0-0CTAMF(1) - mrT4YCYCLfluir:xAMF171 - Tnttirmrtl) - Put- N(:L(41 - - SYSTEM - 006 - 

PURE COMPONENT PROPERTIES 

Tr PC VC OmE 9,1 OME^,AH 1) POLE ETA CL4PENENT 10 

544.10 25.40 461. 90 0.303 0.) 0.0 0.0 IsL-11cT 10 
')-72.30- -34.10 -172.40 0.235- 0.:) 0.0 0.0' mECYCHEX 76 
594.00 40.00 331.10 0.741 0,1 0.0 0.0 TOIUCNE 33 
892-.70 60;.50 7779.51 0.449 0.241 1.450 0.0 PPE NU 32 

., ., 70-I C T 1V-F---1-11trATI-IIII S 

------VAPTIr-PfIrCS iitt-'-  t A ',I Tr-IN P ) ' F. TJA-T-1 on rof rric1 EATS- `LIAR VOLUME-  ElIJATION - COFFF IC TENTS" 

-11 - fl • -.0 - CliMPCNENT A n - C - 

0.68119F 01 0.12578F 14 0.22073E 03 I SII-OC T 0.1718E 03 -0.2380E 00 0.7310E-03 
0.68269t: 01 '21-.1-2- 729E----1-4 -0. 27163E-  03 MEC YCHFX 0.1131E 03 -0.3874E-,01 0.3020f ,"03-- 
0.60513E 01 0.13439E 14 0.71911E 03 TOLUENE 0.93868 02 -0.5577F-01 0.2770E-03 
07.757-8-9F71411 0.1.81701: -14 0.205001) 03 PHENOL - 0.8096E 02 - -0.2085E-01 - 0.1.4-80E-03 

BINARY INTERACTION PAR AMETFI,S 
pirin,7.1...---NU1B- ER 4 BINARY 13 NUm3E.R. S rRnER 

.r4Z.15 '130747 • 1 S0-r1C- 1` - MCCYCHEX 130 0 
80.59 215.77 I SO-(?CT - TOLUENE 132 n 

37- .1:-6 2062:16-  fS-C-0C-f--= -1,11FNet- 111- 0 • 
79.60 116.20 MECYrAFX - TCLUFNE 17? 0 

-4/-0:L1---2474.05' - mCCYr9EX - 611F!1O1 in 0 _. . -- 
170.49 677.79 TItATNE - PHENCL 209 0 

_ _______ ........ _ .... 

-11711-A-CT-N-S1-  S TFICI TEST . _ . 

CIII -1- -0-.1300 _ 

CI (2 I 5.0396 
It 3t - -2.9'781-  ---- --: - - - • 

- -  
SUMMARY OF ST AT 1ST [CAI INunpmATif1^1 

MEAN Al3S . OFV. IN PRE SSLP 1 CALLS. 0.30788 02 
.... . - - ME tot Atir,.-  DLV. IN CONK' SI T TIP! GALES. 

CEMPCNENT 1 0.?382E-01 
Cf_r4P ONE N T 2 0.3713E-01 ---- 
COMPCN1 NT 3 0.7577E-01 , 
COMPCNFNT 4 0 . -78E-02  

0P43!) 'IF AN ABS. 1FV. IN CrriPuS 11 ION CALLS. 0.2357E-01 



---Attjt-rte-mMONENT SOLOTTON-P- P-Sutt-S 

_ 
COMPOSITION RESIDUALS (EXP - CALC1-- 

NO. T X PCXP 0CALC YFXP YCALC 1- 1EL GAIMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

1 117.80 0.0100 760.00 771.49 0.1058 0.1171 1146. 70 2.4070 0.0551 ISO-OCT -0.1148E-01 0.3883E-01 
0.1788 0:1,749- 0.2813 111-T.n7 1.4455"-0".4628 - MECYCHCX  Cr:7367E-1n 
0.3510 0.4618 0.5480 801.20 1.2613 0.9635 TCLUENE -0.6617E-01 
1.4007 0.1775 0.0715 0 3 .81 1.2464 0.9603 PHENOL 0.4036E-02 

2 118.30 0.-0106 761).1n 152.88 0.1713 0.1471 1160.37 2.9630 0.0564 tso-nrr  -0.1868E-0I 0.4508E-01'- 
0.1575 0.4600 0.3690 1110.(7 1.540 5 0.9638 MCCYCHEX 0.9016E-01 
0.19 ----f!, 3-140 -919q8 -894.-05 1.-./9-o4 -0.1646 TOLUENE -0.6478E-01  
0.6350 0. 1777 0.)044 90.t.r 1.1495 0.9616 PHENOL -0.6701F-02 

3 123.80 0.1479 760.00 740.47 0.1216 0.2924 1311.15 1.1074 0.9515 ISO-OCT 0.2915E-01 0.2935E-01 
0.-1183 1.1131 0.0536__.__ -I:%18.19-"""1.(170 0.9656 mrcyrHrx 0.2954E-01 
0.7535 0.413? 0.5170 1030.71 1.4030 0.9663 TOLUENE -0.4379E-01 
1.6513 -1.1171 1:1171- /12.41- 1.101'4  0.9643--  PHENOL -0-.1.490E-01  

4 106.10 9.94,T6 760:00  761.63 0.1-705 0.0 0 71 050.17 1.4709 0.9910---- "-ISO-OCT -0.8597E-02 0.5894E-02 
0.4312 0.5835 0.5740 031.54 1.1642 0.9594 MECYCHEX 0.8857E-02 
11;141 n.1770 0.3107 641.65 1.0527 0.0001 TO1UFNE  -0.3195E-07 
0.1851 •3.0310 0.0281 5 4.(1 2.0111 0.9549 PHENOL 0.2926E-02 

5 102.20 0.0/72 760.00 752.90 0.3969 0.110? /75.14 1.3090 0.0497 ISO-OCT -0.1130E-01 0.1477E-01 
n.6719 1.7494 0.7691 749.58 1.0035 0.9533 mrcvniFx -0.1624F-01 
0.1?51 0.1148 0.1014 573.54 1.0164 0.9591 TOLUENE 0.1342E-01 
(1.1768 1.9389 0.0220 46.05 2.7010 0.9513 PHENOL 0.1613E-01 

6 115.60 1. T797 760.00 075.11 C.I982 0.24110 -1987.89- 2.7811 1.948/-----1-SEJ-0E-T- -0.518'5E-01 073-65'9E-01 
0.2627 0.5261 0.4011 1050.64 1.4031 0. 0570 ME-EYE- HEX 0.5824E-01 
1.1-8'01 0.7115 3.2328 833.77 1.2362 0.9578 TOLUENE -0.2132E-01 
1.4600 0.)740 0.1591 81.27 1.2899 0.0513 DFirrrIL 0.1494E-01 

7 116.10 0.1154 /60.00 773.00  0.7945 0.2152 1101.06 ?.??45 0.9543 ISO-OCT 0.9270E-02 0.2032E-01 
0.3416 -1-.-1/25 -0.1135 1071.7? 1.38E5 -0.9622 -ME1YCHEX 0.29-02E-01  
0.4170 0.5720 0.5676 944.43 1.1994 0.9679 TCLOFNF -0.4064E-01 

-1.4610 0.0 710 0.06 0 7 02.94 1.12(5 0.9592 PHENOL 0.2345E-02 

8  117.21T-----0.08"7 7(0.00 704.27 0.4060 0.4??" 11'0.44 1.0410 0.°553 rcr1-our -0.1680E-01 0.3053E-01 - ----- - 
0.0794 0.71015 0.11174 1109.01 1.5911 0.9630 MECYCHFX 0.610(E-01 
, 7./736 i. ,-64a -r);3022.._.._.},(4. .17 1.4 9, 26 0. -1/,37- rctuf-pq.- -0.30 211-0t 
o.t,68 0. ) j3 15 0.0876 u6.70 1.1252 0. 0603 PHENOL -0.6060E-02 

9 104.90 0.0153 760.10 750.99 1.1110 0.1400 817.10 1.20fE 0.0505 ISO-nCT -0.83971-0? 0.5316E-02 
1.1160 0.4116 0.4 7 / 3 / 15.65 1.1111 0.9590 mEcYcPrx 0.4260E-02 
1.4100 0.1(00 1.1(28 (70.17 1.0350 0.9597 TPLUFNE -0.2232E-02 
0.1-071-    1.1762-  0.0199 51.94 .,) 0 2a 0.9541  PHfN11- 0.6368E-02  

 10 -116;71 0.1048 7f,0.11 915 .0? 0.1710 0.1510 111/.0? '.2051 0. 052/ ISC-007 0.10901-01 0.3006E-01- 
0.1513 0.1470 0.1010  1087.5 7 1.1054 0.0608 MECYCHEX 0.4015E-01 

-17.1481 0.4242 0.47(1 057.97 1.2297 0.9616 TOLUENE -0.5211E-01 --- 
1.4061 3.1628 0.0701 94.97 1.2420 0.9577 PHENOL -0.8020E-02 

11 111.60 0.1709 760.00 814.30 0.3035 0.35a6 986.50 2.3111 0.9500 ISO-CCT -0.5510E-01 0.3567E-01 
 0.7115- 0.4995 0.418? 998.12 1.4219 0. 9586 MECYCHFX  0.7135E-01 
0.1310 0.1502 0.1663 747.96 1.2624 0.9594 TOLUENE -0.1606E-01 
(y.i.1-6- 0.1968----0.0570  -68a)5'---1.2717 0.9546- PHENOL -0.1849E-03  



-OM R rYtt 7'• tr-1NT .1 

COMPOSITION RESIDUALS (EXP - CALC)- 
NJ. T X PEXP 'CALL YEXP YCAI C 1- 111 GAAvA PHI CO..1POMENT NY COMPONENT MEAN ABS DEV 

12 112.0.0 0.1390 760.00 7/7.32 0.3898 0.4181 096.3? 2.2/70 0.9524 ISO-OCT -0.2824E-01 0.2618E-01 
071-2-70 -0.7845 0.2517 967.85.  1.4130 0.9606 MICYCHEX 0.5082E-01 
9.2240 0.2620 0.2061 756.19 1.2575 0.9613 TOLUENE -0.2412E-01 
07,1140 9.1617 0.162' 70.10 1.2701 0.9569 PHENOL 0.1535E-02 

13 11-0.-71 0.70'36-----76-0.09 P19.11 0.4568 0.4761 °47.6 " 1.9076 0.9490 ISO-COT -0.4003E-01 0.2554E-01 
0.1766 1.1133 0.27r5 01'1.9' 1.3236 0.9978 MECYCHFX 0.3777E-01 
0-T1"1t7-3 -0.144 0.1995 715.7(:.. _...I..1710 0.9515 TOLUFNL -0./106F-01  
0.4375 0.)655 0.1922 64.48 1.4390 0.0533 DHENOL 0.1332E-01 

14 110.00 0.2556 760.00 805.44 0.5775 0.6110 947.89 2.1569 0.9498 1SO-OET -0.3515F-02 0.1122E-01 
0.-095cr 0.1161 0.9917 910.01 1.3905 0.9585 MICYEHEX 0.22436-01 
0.1400 0.1915 0.1647 715.76 1.2646 0.9592 TOLUENE -0.1317E-01 
0.54/5 '0.1549 0.0(;06 64.41 1.3151 0.0540 PHENUt -0.5732f-02  

15 190.60 -0.1,  /6-  76E4-117 604.57 0.9917 0.9769 742.71 1.1689 0.9529 ISO-OCT -0.2521E-01 0.1260E-01 
0.0713 0.0977 9.0'20 717.76 1.0656 0.0611 MEEYCHEX 0.1566E-01 
9.4317-- 9.1760 0.37)1 547.71 1.0440 0.9517 TOLUENE 0.5870E-02 
0.0979 9.9246 0.0209 42.09 3.2978 0.9556 PHENOL 0.3679E-02 

16 107.20 0.410? 760.01 314.27 0.5936 0.6098 882.97 1.2891 0.9480 TSI-OCT -0.2515E-01 0.1258E-01 
(7.(1179 0.1f07 0.0486 855.91 1.1139------ A.9570 MECYCHFX 0.1214E-01  
0.1440 0.3157 0.1191 (61.91 1.0414 0.0577 TOLUENE 0.1038E-01 
-Or.7951 9./400 0.01,4 57.25 2.4440 0.9516 81HEN01- 0.2629E-02  

17 101.70 3.-7-21-5----760.0.0 --77?- 2 -9.7810 0.82i1 764.01 1.0061 0.9481 ..._.__.I  S0-OCT- -0.4035E-01- 0.2018f-01  
0.0555 0.1582 0.0594 719.53 1.0464 0.9572 MECYCHFX 0.9845E-02 
00-149 0.0973 0.0150 969.23 1.0664 0.c578 TOLUENE 0.1152E-01 
0.1181 0.1515 0.1329 45.04 4.4759 0.9510 PHFNOL 0.1899E-01 



PURE CflRPONENT PR0PFPTIFS 

TC PC VC OMET1 nmclAH niPuF 114 C0MPI1NFMT in 

509.70 46.60 213.50 0.31) 0.187 2.980 0.0 ACETONE 
 t71„11 0.111 1.191 3.941 0.0 Art1 3 _ 

647.40 718.30 99.20 0.i41- 0.010 1.850 0.0 HATER 34 

PURE cO 4PONFNT DPFOICTIVF FOUATITIS 

VAPOR PRESSURE IANTOINF1 EQUATICN ECFCEIEIFNIS MOLAR VOLUM_ EQUATION COEFFICIENTS 

A 8 C CC1PCNENT A 

0.702018 01 fr;-ttt-trI --itf-------rn-rwtirIP- 03 , ACrT11141- -1-Vc7%1J6-1- 02- 0.8426t--02- 
0.707351 01 0.127021 04 0.22400F 03 ArN 0.4024E 02 0.11821-01 0.1022E-03 
0.7(166-BF It ---0;-16''17F 14 ---0.22800F 03 WATER 0.2289F 02 -0.3642F-01 0.6856F-04- 

BINARY INTERACTION PARAMETERS 
milDt NUMBER 4   BINARY-111-1-U”8tRS- -ORDER 

-42.43 94.54 Ar9roNf - ACN 4 0 
527.84 1439.95 ACETONE-  - WATER 17 0 
470.51 r497.63  ACN __._...._.WATER 22 

HALA CONSISTENCY TEST 

CI(I1 0.8114 

SUMMARY OF STATI-S-T1e-At IINFORMATtUN  

MEAN A1S. 09V. IN PRESSURE CALCS. 0.2002E 02 
MEAN 'OS. OFV. IN COMPUSITIIIN CALCS. 

COMPCNrNT 1 0.1179E-01 
EG1RCUNT 2 0.6636F-02 
CO,A=1C*11-NT 0.126(F-01- 

-GRAN) *MEAN A15. II-V. IN r("t'SITION CALCS. 0.103EF-01 



---13tftfilt111-PMFMT S010710N R-E-S-EILIS 

COPPOSITION RFSIDUALS tEXP - CALC1-- 
NO. T X PFXP 0CALC Y. XP YCALC FICI .-;/01"A PH1 COMPONENT BY COMPONENT MEAN ABS DEV 

1 92.20 0.0025 75(1.00 /84.1) 0.1636 3.1741 2132.27 10.6200 0.0624 ACETONE -0.1094E-01 0.1332E-01 
-----17-1161 0.1160 10059 1041.44 8./420 0.0518 ACN -0.9451F-02 
0.9817 0.7404 0.7204 567.99 1.1011 0.9900 WATER 0.109PF-01 

2 84.80 0.0943 762.00 771.67 0.1405 0.07)4 1792.41l 7./004 0.(156? ACETONE 0.1089E-02 0.1108E-01 
 .-0917-- 0.1055 0.k400 (1 3.43 6.64(8 0.9071 ACN 0.1553E-01 
0.0490 0.9740 0.5406 428.13 1.0136 0.9836 WATER -0.1662E-01 

3 78.70 0.nn04 7c7.0) 136.?? 1.)1,,1 0.3017 1470.00 5.1040 0.0972 ACETONE -0.1560E-01 0.1040E-01 
-17190- 0.4120 0.4759 691.26 4.6610 0.9676 ArN 0.6234E-02 
0.0166 0.4429 0.4335 335.64 1.0490 0.9785 WATER 0.9367E-02 

4 P4.00 0.1136 748.00 777.77 0.'330 0.2743 1714.64 9.8/08 0.9692 ACETONE -0.4133E-01 0.3035E-01 
0,0-rt7-4-t- 1.10-70 0.201? - _ ,cti5.3o 7.5219 0.4471 ACM -0.41991-02  
0.9623 0.5700 0.9245 414.01 1.0075 0.9868 WATER 0.4553E-01 

5 76.81 0.0137 712.00 752.45 0.1755 0.0050 1400.68 3.1495 0.0470 ACETONE -0.9548E-02 0470710-•02 
n.-rmo 0.9440 0.5334 650.97 3.0459. 0.9696 ACM-----  0.1061E-01 
C.70 11 0.1905 0.3016 310.51 1.1391 0.9742 WATER -0.1058E-02 

6 76.60 0.0102 749.00 713.81 0.1756 0.1810 1192.62 2.2609 0.0440 ACETONE -0.7303E-02 0.4929E-02 
L1.-7P6-(1 1.9620 0.5577 (46.41 ?.276 0.9700 ACN 0.4810E-02 
0.6048 0.1614 0.3998 307." 1.2639 0.9719 WATER 0.2575E-02 

7 76.80 0.0118 770.00 799.81 0.1154 0.0423 1400.68 1.1476 0.9331 ACETONE -0.7370E-02 0.4914E-02 
fr.-Tornto 0.66-f-ke 0.6/44 (4,°„57 1.1(co 0.0742 ACN 0.3634E-02  
1.2097 0.7966 0.2920 310.51 2.4268 0.0532 WATER 0.3733E-02 

8 80.00 0.0200 760000 751.17 0.1140 0.1387 1534.40 9.0344 0.1717 ACETONE -0.2472F-01 0.1648E-01 
(1.112r4 0.2910 0.20)6 720.22 6.9564 0.9460 ACN 0.3719E-03 
0.9616 0.4950 0.4606 353.80 1.0121 0.9853 WATER 0.2439E-01 

9 76.20 0.0250 759.00 782.2.7 0.7704 0.0/84 1176.6? 1.6717 0.0413 ACETONE -0.80410-02 0.1451E-01 
9.410-0 0.9700 0.5837 618.1? 1.6948 0.0709 ACN -0.1372E-01 
0.6597 0.1506 0.1 37.1 302.01 1.5227 0.0696 WATER 0.2176E-01 

10 75.40 0.1364 795.00 777.60 0.1721 0.1/79 1145.11 1.1506 0.0377 ACETONE -0.53770-02 0.4593E-02 
0.ttift 0.6160 0.6175 621.0? 1.1716 0.0734 AfN -0.1911F-02 
9.3026 0.7919 9.2050 293.01 7.4116 0.9654 WATFP 0.6809E-02 

11 77.60 0.0419 762.00 701.77 0.1401 0.1067 1413.26 1.0i41 0.cl98 ACETONE -0.6613F-02 0.1278E01 
0..(1114 0.7010 0.7718 667.47 1.0118 0.9783 ACN 0.19190-01 
0.1717 0.1289 0.1419 310.89 4.5142 0.9538 WATER -0.1256E-01 

12 73.20 0.06)0 j60.10 786.79 0.4450 0.4773 1160.10 •+.1091 0.9736 AM-0\1E -0.2729E-01 0.1817E-01 
0.151? 1.!100 0.20/9 978.66 4.4932 0.9369 ACN 0.1912F-01 
0.r310 0.1160 0.3239 267.20 1.0513 0.0793 WATER 0.1214E-01 

13 74.70 0.1010 767.01 784.19 1.1430 0.1990 1799.61 1.1221 0.0445 ACETONE -0.1687E-01 0.14760-01 
ft.06.-T70 -0.5/50 0.5401 597.07 1.14/0-  0.0698 ACN -00.5268E-02  
0.2770 1.2820 0.2599 278.69 2.5932 0.9680 WATER 0.2214E-01 

- -  



MOLT . tErr 5--  retr'rr--;-r I SO LUTION  

COMPOSITION RESIDUALS "IEXP - CALCI 
NO. T X PFXP PC .\LC Y-XP YCAIC FlE1 GAMMA PHI COMPONENT BY COMPONENT MEAN ABS OEV 

14 75.00 0.9890 767.00 798.90 0.1560 0.1653 1329.42 1.0511 0.9415 ACETONE -0.9833E-02 0.1299E-01 
0.7419 -17.61-10 0.6226 t13.-71-  1.-0575 -0-;-171s- ArN -0-;-,764Trt--=02 
0.10,10 0.2110 0.2115 238.17 3.3630 0.9642 WATER 0.1948F-01 

15 75.50 0.0061 765.00 7E00.96 3.1/20 0.1394 1148.93 1.0300 0.9394 ACFTONF -0.844tE-02 0.5631E-02 
1.1119/11--- 0.6990 0.6768 (73.94 1.0172 0.9741 Arti 0.8209E-02 
0.3849 1.1430 0.1429 294.24 4.3336 0.9599 WATER 0.7429E-03 

16 -73.)0 9.1110 764.00 777.17 0.1P7C 0.2120 1253.46 1.1213 0.9494 ACETONE -0.7504F-01 0.1670E-01 
0-7.--t1t0 0.5420 0.5108 974.99 1.1506 0.9670 ArN 0.3153E-02 
0.2790 0.2710 0.2491 764.95 2.5476 0.9699 WATER 0.2189E-01 

17 73.10 0.1190 749.00 /77.21 0.2380 0.2456 1253.46 1.0362 0.9436 ACETONE -0.7579F-02 0.6037E-02 
0.7270 ----7.-iillic----0.5732-(/ --4;74.P5 1.1409-  0.96813-  ACN ------0.9095E-02  
0.1340 0.174C 0.1755 264.09 3.7099  0.066? WATER -0.1477E-02 

1 53 67.90 0.1440 764.00 7s18.19 0.6290 0.6456 1074.60 3.2112 0.c713 ACETONE -0.1764E-01 0.1176E-01 
0.14-55- 0.1060 0.0993 484.3? 3.2498 0.9169 ACN 0.6703E-02- 
0.9109 0.2660 0.2591 212.79 1.1138 0.9711 WATER 0.1014E-01 

19 66.00 1.1621 771.00 740.33 0.6'40 0.6493 1113.11 2.8163 0.9810 ACETONE -0.2528E-01 0.1740E-01 
 n.(1941 0.1148 0.105A 453.64 2.9657 0.9198 ACN -0.8114F-03 
0.7840 0.2712 0.2451 109.67 1.1650 0.9736 WATER 0.2609E-01 

20 68.40 9.1 011) 763.00 7811.23 0.51(0 0.5414 1091.22 2.0639 0.9/48 ACETONE -0.2439E-01 0.1626E-01 
-0.7000 0.29t1 4c7.76 2.1614  0.9320 ACN -0.2903F-02 

0.6760 0.2740 0.2525 217.45 1.3116 0.1755 WATER 0.2149F-01 

21 71.20 1.1960 762.00 791.47 0.1160 0.3391 1107.94 1.1023 0.9588 ACFTONC -0.2233F-01 0.2072E-01 
0.5470 0.4330 0.4418 941.50 1.1413 0.9576 ACN -0.8753F-02 
0.2620 0.2910 0.2199 245.42 2.6361 0.9720 WATER 0.3108E-01 

22 71.20 0.70)0 760.00 780.95 0.3540 0.3312 1187.04 1.041t 0.9567 ACETONE 0.1805E-02 0.2477E-02 
0.64(11 8.4020 0.4001 541.50 1.05q7 0.9615 ACN 0.1906E-0? 
0.1600 0.1740 0.17,7 245.42 3.4745 0.9695 WATER -0.3716E-02 

23 68.60 0.2610 763.00 770.71 0.4170 0.4275 1097.92 1.37/4 0.9655 ACETONE -0.1051E-01 0.1530E-01 
0.*30To   -(1.16(10 0.1114 406.13 1.1193- -o.n513- Arn- -0.1747E-01  
0.2110 0.2190 0.1021 719.16 2.0300 0.0728 WATER 0.2295F-01 

24 69.60 0.2340 (60.00 704.05 0.4560 3.41=-W 1111.01 1.1146 0.0610 ACETONE 0.1879E-03 0.1727E-03 
0.5640 n.,,170 ').40t,0 ',13.14 1.0607 0.0671 ACM 0. 7135E-04  
0.1520 0.1570 0.1573 220.09 3.4/74 0.9734 WATER -0.2587E-03 

25 65.40 8.'2010 '762.00 766.09 0.61/0 3.),,-7 904.16 1.4130 0.0772 ACETONE 0.3710E-03 0.3279E-02 
0.1970 0.1740 0.1701 444.27 1.5154 0.9265 ACN -0.4919E-07 
0.4920 0.7110 0.2144 190.52 1./040 0.0/31 wATEP 0.4598F-02 

26 67.60 0.335'0 771.00 785.31 0.5100 0.5033 1064.77 1.0617 0.0696 ACETONE -0.32451E-02 0.4622E-02 
• t -) 0•InCr 0;3747 4-79;1/ -1.10-75 -0.9431 -ACN -0-;3686E-02  

0.2100 0.1790 0.1721 209.97 2.9764 0.9/19 WATER 0.6933F-02 



MULT1CIMMINFIT srLuTtwl P.r-S-11tV.1 "tr';r1"1T. 1 

comPrisITtom RESIDUALS (EXP - cAtc)- 
NO. T X PEXP PCALC YEXP YEALC E101. GAAMA PHI COMPNNINT BV COMPONENT MEAN ABS DEV 

27 67.51 0.3420 762.00 701.64 0.908C ).5044 10(,1.44 1.0499 0.96)5 ACETnNE '0.3597E-02 0.2398E-02 
1.46,10 0.32-90 0.-3121 477.73-  1.0913 0:943n- ACN -0.308/E-02' 
0.1890 0.163C 0.1635 239.15 3.1407 0.0716 WATER -0.9110E-03 

23 61.20 0.1510 770.00 '53.43 0.7110 0.7034 027.6? 1.9605 0.9808 ACEIGNE 0.7556E-02 0.5037E-02 
0:71-qt-T4 . 0.1190 0.0030 411.25- 1.6915 0.9134 ACN- -0.3980E-02 - 
0.5512 0.2000 0.2036 172.61 1.5657 0.9701 WATER -0.1577E-02 

20 65.00 0.4480 769.00 79C.44 11.6150 0.6145 9w1.07 1.0606 0.0756 ACETONE 0.47241--03 0.3694E-02 
0.3.4.2r 0.3260 0.2315 438.12 1.1187 • 0.9296- ACN -0.5540E-02 
0.2110 0.1990 0.193 187.15 2.9630 0.9703 WATER 0.5068E-02 

30 64.30 0.4900 760 .00 790.91 0.6660 0.6623 960.54 1.0890 C.91/7 ACETONE 0.1712E-02 0.3054E-02 
0.26t.-1 -0.1750 0.17,"6 427.51 1.1567.  1.'02.10- ACM -0.4580E-02' . 
0.2460 0.1590 0.1581 181.18 2.7143 0.9690 WATER 0.8692E-03 



ACETONE( L 1 - cmanoN It --1,rmr-TttnIt/I1-1-Y1 - ---"rNtr111-13/   -SYSTFM-1011  

PURE COAPONENT PROPERTIES 

IC PC VC 19FGA O1CnAH 11POLE ETA cr IPININT 10 

508.70 46.61 113.50 0.319 0.197 2.880 0.0 ACETONE 2 
4m:4n-  49.1a 779.60 0.101 0.0 0.0 0.0 CC1 4 6 
562.00 48.60 260.10 0.111 0.) 0.0 0.0 81N7ENE 5 

PURE CO9PONENT nPF0ICTIVE EnOATIF1S 

VAPOr qRESSORE (ANTOINE) FrNATIC1 COEFFICIENTS MEtAR VOLUME E0OATION COEFFICIENTS 

1 B C. COMPCNENT A B C 

0.70210F 11 0.1110-1E 14 0.-27411E ul ACTI -CNE -0.5e-86E-02 -07-8-1726E-02 0.1-65-10-03 
0.69139F 01 0.12424C 14 9.23000E 03 CCL4 0.6194E 02 -0.2998F 00 0.1676E-02 
0;517056r 01 0.12120F n4 0.22071C 01 1FN7ENF 0.7086E 02 0.1491F-01 

BINARY INTERACT INTERACTION r1R4METERc 
MODEL itIA,IE-P 4 BINARY -In NUmBERS -01, 0ER  

n="6.7a-- -21-7.66 ArrTnur - CCL4- 6 0 
551.31 -224.06 ACETONE - BENZENE 5 0 
-64.59 --1-70.4-7 Crl 4 - 8FN7ENE 47 0 

HALA CCNSISTFNCY TEST 

CHI) 0.7743 

-- t4,1-/Wt-Of-°,t4-.11-STIC11 INFORmATIfiN 

NEAN 49S. OCV. IN PRESSURE CL -S. 0.1027F 12 
mEAN A9S. 0EV. IN CfmPOSIII 1N cAlCc. 

CC 1PCNENT 1 0.(417E-02 __ ____ 

CO1PCNENT 2 0.6069E-02 
COmPtNENT-  3 -0.1704E-07. 

GRANO MEA.4-41S. 1,:.V. IN CLIPOSITIUN CALCS. 0.5395E-0? -- - ---- 

__ 



toM PrCMtTS 

COMPOSITION RESIDUALS (EXP - CALM 
NO. T X PFX11 PEA1C YE XI' YC ALC Full GAAmA 0O1 COMPONENT BY COMPONFNT MEAN ABS DEV 

1 57.40 0.7940 760.00 792.07 0.9760 0.8239  768.08 1.0220 0.0830 ACETONE 0.2065E-02 0.1617E-02 
1.11-61 0.1260 0.12g4 397.63 1.1077 0-.9487 Crt4 -0.2429E-02 
0.0811 9.1490 0.0476 349.1? 1.2300 0.c.495 0EN7EN!E 0.3591F-03 

2 57.40 0.,110 760.00 762.20 0.1540 0.1501 768.08 1.0146 0.9051 ACETONE 0.3900E-02 0.3307E-02 
0.tn111---- 0.)94C 0.0990 307.63 1.7713 0.9482 CCL4 -0.4965E-02 
0.0840 1.152C 0.0510 549.1? 1.2522 0.9490 BENZENE 0.1055E-02 

3 57.40 0.1970 760.00 763.94 0.9860 0.8859 768.08 1.0077 0.9831 ACETONE 0.1861E-03 0.1711E-02 
0.1930 1.9920 0.0/46 197.63 1.3551 0.0473 CCL4----- -0.7570E-02 
0.0910 0.1520 0.0406 149.1? 1.7823 0.0412 BENZENE 0.2376E-02 

4 57.50 0.7420 760.00 761.40 0.1990 0.7023 770./4 1.0140 0.9329 ACETONE 0.2673E-02 0.1782E-02 
0.1770 1.1,600 0.1615- 999.99 1.6322 0.<494  CCL4  -0.3715E-03  
0.0910 0.1490 0.1473 150.36 1.2030 0.9902 BENZENE -0.2350E-02 

5 57.70 0.7130 760.00 763.79 0.7720 0.7716 775.79  1.0441 0.0827 ACETONE 0.3774E-03 0.5479E-03 
0. zrie,rr 1.1020 0.1916 401.70 1.5920 0.0407 CrL4 0.4444F-03 
0.0810 0. 146C 0.0410 352.85 1.1852 0.9515 BENZENE -0.8218E-03 

6 58.00 0.674') 760.00 768.61 0.7480 0.7444 783.93 1.0614 0.0925 ACETONE 0.3629E-02 0.2419E-02 
r7.2q:70 0.7101 0.7116 405.90 1.51(4 0.0900 CCL4 -0.3521E-02 
0.0740 0.0420 3.14'1 356.61 1.1671 0.9508 9EN7ENE -0.1083F-03 

7 58.3C 0.6100 760.00 766.5S 0.7250 0.7040 791.'3 1.0951 0.0823 ACFTONE 0.210CE-01 0.1400E-01 
1.3tro -n.2150 0.75t 409.97  1.4256 -0.051G  CCt4 -0.2011E-01  
0.0730 0.1400 0.0430 360.41 1.1296 0.0518 BENZENE -0.8740E-03 

8 58.30 0.6310 760.00 770.21 0.7120 0.7169 791.51 1.0951 0.0823 ACETONE 0.1512E-01 0.1008E-01 
.2061- 1.7780 0.2421r 400.91 1.4529 0.9506 CCL4 -0.1406f-01 
0.0730 0.1400 0.0411 360.41 1.1106 0.9514 BENZENE -0.1061E-02 

9 58.50 0.5400 760.00  766.95 0.5120 0.(611 796.98 1.1546 0.9820 ACETONE 0.2066E-01 0.1377E-01 
n.4310 0.5150 0.3228 417.70 1.5179 C.9518 CCL4 -0.197°E-01 
n. 179) 0.1150 0.0159 362.05 1.0976 0.9526 BENZENE -0.8646E-03 

10 59.00 0.4950 760.00 769.96 0.h600 0.6361 9Q9. 09 1.1961 0.91118 ACFTPNF 0.2386F-01 0.1591E-01 
tr.-411 fr 9 . ", 2 7 0 0.15;Y1 419.79 1 .?( 67 0.9522 CE14.- -0.2375E-01 -- 
0.0740 0.)120 0.3111 1(,9.38 1.0815 0.9530 BENZENE -0.1130E-03 

11 59.40 0.6240 760.00 71)5.12 2. 7 2 SC 0.7261 879.40 1.0632 0.9327 ACETONE -0.3084E-02 0.2848E-02 
1.17)0 1.1560 0.1517 425.56 1.5189 0.0513 CCL4. _ ._ 0.4272E-02 
0.2;i60 1.1 210 0.1,92 374.59 1.1495 0.0521 8EN1ENE -0.1188E-02 

12 59.50 0.4460 760.00 768.74 0.5100 0.6046 823.19 1.2474 0.081/ ACETONE. 0.1414E-02 0.1128E-02 
0.9790 0.1(60 0.-3771 426.79 1.2168 0.9929 EC14 -0.1693E-02 
0.0250 0.0140 0.0117 175.19 1.0679 0.9557 SENZEVE 0.2740E-03 

13 90.9C 0.4519 760.00 (69.56 2.6240 0.61)8 825.18 1.2422 0.9017 ACETONE 0.1318E-01 0.9573E-02 
q.-be,111 1.1400 0.3144  426.70 1.7711 0.0520 CCL4 -0.1436E-01  
0.1270 0.1160 0.0148 375.89 1.0680 0.9537 BENZENE 0.118CF-02 



MuLTIcmnprwswT sncuT,nw pcSUc-Ts (-Mn*r~~-----------------------'--- - -- 
---------- - Conrns7TIom RESIDUALS (EXp'=-CnLC) - 

NO. T x *Fxp p[ALc vpxp vcA~x plr/ nx 4 w« vn[ cnM pnNpm7 BY CnwpnmEwT MEAN ASS DEv 

1* 59.60 0.4850 760.00 753.49 o.6+00 0.+31e 875.up 1,1642 0.9823 xcernwE 0.8170E-02 0,5++7E-02 
".s+x/ zr^~--'-+z ~5-36 n~c+ 
0.165o r) P40 o.o«4 »7r.,l 1.nuz~ n.no44 upmzsne -u.zusuc-u+ n     

zs 60.10 o.n+nn 76n~uu 76».n^ 1.6740 0. 0252 o)«.4/ L.o"on 0. C)826 *CpTnmE -V.}llYE-Ui o.T 459 E-u2 
 - n t ~^n---~ --- ' n.17~o - 0. 17');> e9 .+1 1,+4 »3~~~ o.poz4 ccL + 0.5759c-uo ' - -'--- - 
0.24+0 150 0, u.144^ »m.v o n /.~,u 0,9532 *rwams o.s+»nc-m2 

16 60.60 0.4930 760.00 750.07 n.a»oo o.^ns es»,zx /./79+ 0.9871 «ccrowE 0.7507E-02 0.5005E-02 o.s3zn'----- ----~ ~~~~ ~ n.,aon' 0. 2629 442. 71 /.789n-  0.0539-- C[z4 ---~0 ------ 
o.zoo g,/ 2oo o,D~6 »~n. 55 ).orz 8 n,"547 ocnzcnc -u.4sTlc-ux _   

lT fi1.30 0.3Crn 7+0.00 797.10 o.$)zo 0. 5208 872 .7c) i.++oo n.po\+ AcE7nwF -0.878CE-o2 0.5e53E-03 
0.6-4~2n -- '0;*580 ---0.*49^-- -*5n.17'--1~. -1 -"0oo6 --cC'4- -0.- 8191 F-02- 
0.0510 u.n>uo u.oz«4 400.)o 1 .n3vv o.yy64 BENZENE 0.59 78E- 03 ~   

18 61.60 0.4510 760^00 Ya^^ar 0.+n40 n.6 1~7 em.m 1.Is63 o.on,z »CFTONE -0,965oE-02 0.643qE-0 2 o~v**~~----'------~ -~--n.z
1 oo' o.ro^m 457.97 1 .3256 ' 0.9541 cc~ 4 -- 0.6029E-02----'' -  -- 

o.`nuo o.1n6n o.mz+ ^o4. 7s }.o7^4 o."+^o °cwzcwp 0 .3628 E-02 ~    
19 61.60 0.4160 ,ao.on /61.22 o.spvo n.nn«x 1181.2o L./071 0.9821 ACETONE 0.9238s-02 0^6159E-02 

n~~~uo- -----'-- ' -- o.r^ao 0. 2461i - 4s7.p7 1.7725 0.9547'--- ccL4-----0.45i5E-n2----'--'---- 
0.2790 o.|~oo o. 1^~r 4o 4.`» ).n6z 4 o.v»n5 BENZENE -o.4 7ZxE-n2 

30 61.80 0.79/0 760.00 762.02 o.r)noc 0.*007 886.1)7 /.467+ 0.9812 AcpTnws -0.1734e-02 0°1155E-02 ' 0.61ilso u.*xoo ------ -0.*snet ---*an.s°---|.io"1 0.n557 --CCt+ 0 -5600E~03  
0.0530 o.l 3 zo o.os)n +o7.o4 1.0 ~ sxo n.o~n nEw/pnE 0./ 173s-02 ---------- --- '- -- ---- '--- - '- 

.' zl 62.40 0.3nn7 760.00 761.35 o.s//c o.zr)~ 004./2 /.,087 o.nx2u xcE/un* 0./657e-02 o.} t05E-o2 
~ -- - - - 0.229 46().75rn -------''-'o.zzou o.z2" ~~.r, 1 .z 0.1)1;53 \ oz u.~~ - r~ 4 --0.908!e-03 - ' -  

0.3320 0.zou0 0. ?().17 41 48 1.nn6 n.po6 i 8pwrpxp -0 ,7494E-03 

22 62.80 0.e4"* 760.00 r^u.z0 0,4640 o.4rzo o15.o6 1.5043 0.1)31() xcsrowc -0.80lIs-02 0.53*0f-02 n-xpn~r------~---- '-- n.`»uo -0.*1)?7 47ri.r~ 1.0751 n. "x67 - cct+ 0.6263*-02 
n.osro 6u u.o3 4~ 4z/,|" 1 .o*o o.:sr5 opwzsws o.174 7E-uz - -_- -  

23 63.00 0.4730 760.01) r7V.54 u.man u.*~an nz/.r» 1. 109 7 n.pnz5 AccromE -o.4ame-o2 0.*458E-02 
>o' -~.o^~o''--ftT".n4 1.+214 -  o.o»~~-----CrL+ -~0-1nT2E-02-------'--- 

0,m90 j./x>u u,z/ui 4z4.o~ /.ov~z o.'54s mc:/smc o,a+xrs-oa ----- -- ` -- --- - `- -----' 
J+ 63.10 0.3670 ruO"no 762.30 o.i+oo 0.5544 »z4.67 /,/|"5 o.valn x[EToNe -0.4421c-02 0°2947E-02 

(1.-75")0-- -------' --- o./2on-'n.zPit '-480.^0 1.21)50-'0.*557 -- ccL4---- 
I .~7~n n.z/~o n.r`«o ~r~.~~ z.osn~ o."~w nrw7F~s o,/~x*-o~ _  _   

25 63.10 9.3141 760. 00 ,6^.^o /. w>C ).511111 p, m +./~ ).|",+ o,«o lCcTon 8 c -o.o^c-nz o^22a 3E-02 --'- -o.z»ro-- ~~ o.zn3 n 0. 1 1)(76 4nn.~n 1 .,7u, 0.0553 c( /+ 0.3395p-02 --- --- -  
n.~r»o o.,~~o o.»~n e".~/ /.o*+ o.""^~ pswzcwe -o.1onlc-u2 ~  

Zu ^4.o* 15 (1 760.00 rw.^? u.^"xn o./tx^~ ^liz.4n !.s141) o.oum xcoo^/L -0.26521-03 0°5966E-02 
n.~ttyo fc~*----o.ov+oE-o~  
0.4050 u.2480 0.256 7 438 ,67 1.02c,7 o.vsno HpnZpms -o.ouo4e-nZ 



MotTYcu,h'n*rNT-  -.ortj-T1n^r-vr,,'nrr tcn-ir.~ - ---' -- 

-----'----_ - 
cowpnsYT!nm nr5TouxcS «Eup - tuLCI-- 

mU. r V p|.xp "cnc v"vr Yc^|r, /l:L, FxM Kit, PH cu14pnm[Nr BY CumPUN[NY MEAN ABS DEV 

27 6*.10 n.184o r/o.00 r^*,7z c.~ n [ 0, 41 ,+ 954 .40 1.71 1 )4 n.nxoo xcFrDwE -0.5384F-02 0.358eE-02 n.  7-9-70 -- -~ - -'-- --o,o~So u.n)o') - 4°6-44' /.o4+r---V.«5no -'-rir-IL4 ---0~41~r?s-o2 --' -- 
0.0s40 n.onnu o.o7~ *n./^ |.oy~~ o.»ooa xp~ZEns o.4opoE-ns -  

ae 6*.20 n.ynn 760,10 ro4.e n,,04o o.n1/> ^~r.^? /.'/b\o n.om9 x[pTows o.yz+op-ol 0.1041E-0% ' n.z 1 on u.zo^x ^no.^s 1 .2227 u.~srz - cc L * ~~ 'n.31sCc-o2 -- ----- 
9.44»n 0^2660 o. 2xu +41.65 1 .03 70 0.95110 orwzcws -0.1561E-n l 

ao 64.40 o./74o 76o.00 172.79 0.4"10 o.+pz» 91,3,-,r /.swov 0.9811 «cprc 4E -0.1256c-02 0° 1 790E-02 --- n. 47nn - ---- ---~--~n,n7n--  n. 33 4? nn 1 ,rT~ ~~/.z 4 nu ' n.nnou ---' ccL4+--  0.2685 F-02----- 
0. ? Q6 0 n,1nzu o.n~+ 4`^.~~ \,nz76 o.vs74 pcmzEws -o.\ 4ane-oz ~ ~   

30 64.90 1.?341 76n.on 7w ~ .zl o.~~~o o.4on ~/o.ox 1.40W, 0.9809 xCsTrw[ -0.70u»e-02 0.475lE-02 
~ o*°~~--- ------ o.I"o -o-o.nu,^ --'=o",^o -~~ ~ -- -/ov o.osr*r rr L * - Os 712(-,E-02 -- 

n.?mn o.)apo u.16«x 4n/.}6 1.uz 3o o.9soz uomr~we -u. 1 zo7p-ou  - --- - - - -----------'- - '-- '- ---- -- -- 
31 65.10 65.10 o.anoo rao.o0 75 9.07 o,~noo o. 4 'n6 « 95.05 l./o/s n.n 817 xcETcws -0.956 7E-02 0.637a E-02 ------n~z~on-  -- -n.71nn n.,nn 5|r.6,p I,rnxz n.9or~ ----  crL+---- 0.77Tuc-02 ---- '----  

0.471)o n.nioo 0. 3082 4s'~.un 1.0313 0. 9584 uswzpws 0.1789c-07 

32 65.80 0.1410 76o.00 rrn.ln 1.346o o.3so~ lnn^.np 1.85011 0.9803 ACETONE -0.1230E-01 0.8520E-02 
'r.7* n --- - ~---- - 0.*1+0 1). (1912 ~iZ+.zv /.0r76 0,9596'--- C[|+ -o-l77ps-nl-----''- 
o.`>6ou n,9400 0. 0405 *us.n6 i,o3*o o."^o4 o FmZEwE -0.48*7E-03 ~  

93 68.+0 «.nnlo 760. 00 736.36 0./480 0.1253» 101)1.2p 2.0661 u."7vn ^CprrwE -0.5883E-02 0.9920E-02 
ft-.~10 --------o o o --o.6,o r Wv.zo- 1.*1Of, 'n.*uzI--- rcL* 0;36**E-02  
0.0600 o.oszo u.o4^x ~o7.+7 1 .o+~6 n.o6uo npwZpmc n.2ZJ 4 E-O2 ` ~   

34 71.00 n.mnI) 7uo.00 723.71) n.)400 0.140+ 11 P0.83 r.z^^v o.o/ub ^csrcwE 0.1630c-02 0°1085E-02 --------''o.r*ac o,/vr> '/l(,.c~n |.noss 0.0642 - ccL+ --o.~s~os-n~--------- '-- 
o.n6rn n.,9^o n,1na3 55r.xl 1.0595 n.v6+9 op*Zpm* -U.», 3 oE-nn 

35 71.00 o.on\a 760.00 r^/.na 0./770 o.zze imo.oa 1 .70 o 6 0 .9 / 94 «C FTnws -o.»z*us-oZ 0.124*E-01 -n;~~nn-- ----- ' o.~nr3 6x0.nx 1,nsn^ -  0.96rn Cc/~'---'o./o74E-01--- 
0.

---- ---
vzu o,sx/r s~z,/| |.o1m o.«mc ncn/p~F -o, 1 nscE-o1 -_ --_- - '  

3f) 71.70 0.") q4 760.00 /2x,z7 0.1100 o. zo 000.np 1.*r3 o.»ro" ^cpTnwp -0.1100E-01 u.9ve3E-o2 
o. ~0~1 ----~ ------ o./000-u~ro~o' -~ in-~^r- ~~.n"~s--n.~«~ap-~ rc~*---~-u.»poaE-or-- --------  
o.r|nu (1. 11900 u.p5 u ~'.4 ./n /.o^^o n.o~ 4 r orwawc n,'~orp-o~ 

37 72.30 0.0600 760.00 nr,x/ 0./600 o.|n/ 12/7,66 |./ o o.«/oo vcprnnp -0.9094L-02 0.66*0E-02 -------o-r~~n 0. n20 0.17?o /./.'"/ >./mo* 0.961 H crL^ o.}onn[-o} --- 
o,s*no xo o,~~ov ~/".~p ~.o~~~ n,«~w mnn~L -u.v432 F-n3 _  

38 73.S0 o,nszo .16. on 766.62 0. P,80 o./6z/ /2n,14 `.nn~ n.«m1 ^Crnxve n.noru-oa V.5433E-U 2  --'-------o.+vao-- --- -~ ^. 4 ^~u ^. 4 o~/ 66). 76 /,oaor~~ 0.1)1);19 co+ -~ 0 .72 7 7 E-07  -- - - - 
n,+s,V v o.»/^ 1 sv7.x\ |.~ 1os o.»~~ w, r ocpnc -u.n/~vp-o~ 

39 73.50 r). 051n 760.z0 oZI,n« o,.!1oU 0. 197,) D/,.|* /.1 80 0.14772 AC*nn/ 0.1752E-01 0.1182E-0 I 
o. `nr3» 0 -.r62n--0~7785----- (:u!l.76- i~oo45--o.n*no ------- ~- CrL4' ~O.-  1657E-01  
0.0700 0.0280 u.oZ+n 597.81 1.0526 0.9609 BENZENE 0.+01oE-02 



muctIclf-rrmrsy srulTroN PrCt0- T-S--- M0'001--- 

COMPOSITIOrRFSIOUALS TEXP---CALC1- 
NO. T X PEXP PCA1C YEXP YCALC 1- 10L GAMMA PH1 COMPONENT 8Y COMPONENT MEAN ABS DEV 

40 74.10 0.0570 160.00 742.81 0.159C 0.1514 1294.81 1.5360 0.0189 ACETONE -0.3423E-02 0.5887E-02 
0.1791 1.0000 0.1'194 677.80 -1-.-09R4'--0.'"+647 01L4 -0-.- 54roE-c2- 
0.7640 0.6620 0.653? (90.10 1.0077 0.0650 BENZENE 0.8829F-02 

41 74.60 0.0330 760.00 792.50 0.1050 0.13,1f 1113.09 1.9377 C.0779 ACETONE -0.3508E-02 0.3633E-02 
-1.4417 1.4320 0.4330 688.1? 1.0315 0.0641 C014 -0.1853E-02 
0.5260 0.4630 0.4576 618.72 1.0173 0.9649 3FN7FNE 0.5448E-07 

42 74.70 1.0390 760.00 748.83 0.11)0 0.1116 1317.81 1.12")? 0.9781 ACE10NE -0.8558E-02 0.5704E-02 
- 7.1210 0.1280 0.3740 (00.18 1.0502 0.9643 CCL4 0.39911E-02 
0.6410 0.9620 0.5574 (20./1 1.0092 0.0650 BENZENE 0.4557E-02 

43 75.00 0.092) 760.00 77/.90 0.100C 0.1540 1120.4? 1.6899 0.97/0 ACETONE -0.6026E-02 0.4017E-02 
001141 0.3140 0.3101 606.10' __.-_.0559___-.0.-9-62y C-C104 003046E-02 
0.6340 0.5390 0.5359 626.53 1.0070 0.0637 BENZENE 0.2079E-02 

44 75.70 0.1160 760.1)0 752.01 1.1040 0.1110 1117.10 1.7054 0.0780 ACETONE -0.7928E-02 0.6080E-02 
0.714(? 0.7000 0.7012 700.56 1.0556 0.9643 0C14  -0.1194F-02" 
0.69)0 0.6060 0.0060 630.44 1.807? 0.°651 BENZENE 0.0119E-02 

45 75.30 0.0440 760.00 74/.18 0.1220 0.1200 1341.09 1.5042 0.9784 ACETONE -0.7030E-02 0.4686E-02 
0.1530 1.1640 0.1110  712./4 1.0979 0.0645- CC14--  0.8109F-03 
0.'1030 0.7140 0.7073 632.40 1.1020 0.9653 BENZENE 0.6217E-02 

46 75.30 0.0520 760.00 777.25 0.1450 0.1521 1141.00 1.6528 0.9790 ACETONE -0.7067E-0? 0.8394E-02 
0.026-3.1 1.2500 0.2645---._.. 7s)2.641.0693 0.0630  CC04 -0.5525F-02  
1.(950 0.506C 0.5814 6-12.40 1.0055 0.9638 BENZENE 0.1259E-01 

47 75.50 0.011) 760.00 762.47 0.1000 0.1107 1348.'3 1./902 0.9775 ACETONE -0.1073E-01 0.9576E-02 
0-.-1780--- 0.3940 0.3796 70(.34 1.0334 0.9640 CCL4 0.1436E-01 
0.5910 0.5108 0.,-,1q6 616.14 1.0110 0.0647 BENZENE -0.3619E-02 

48 75.60 0.0310 760.00 748.69 0.1010 0.1973 1392.0( 1.6036 0.0779 ACETONE -0.6287E-02 0.5884E-02 
0-.7510 0.1670 0.2645 70P.04 1.0591 0.0647 C61.4 -0.2540E-02 
0.7160 0.6470 0.6.362 638.31 1.0059 0.0654 BENZENE 0.8824E-02 

49 76.10 0.0431 760.00 773.77 0.1211) 0.1170  1172.63 1.6344 0.0778 ACETONE 0.1307E-03 0.1716E-02 
1.7t/0-- -0.716o 0.210( 719.9e 1.0723 0.9616 0C14 -007573E-02  
0.74/1 '.606U 0.6536 (6P.'6 1.0036 0.0644 BENZENE 0.2442E-02 

50 76.60 0.039) 760.00 '72.57 1.1700 0.1164 1107.62 1.6139 0.0777 ACETONE 0.362(E-02 0.3769E-02 
0-.1601 1.1.520 0.1010 730.23 1.0797 0.9638 CC14 0.2027E-02 
0.7120 ).6010 0.7)17 059.37 1.1024 0.0646 BENZENE -0.9654E-02 

51 76.80 0.121) 750.00 750.06 1.1(5C 3.1062 1400.08 1./160 0.0772 ACETONE -0.321-1E-02 0.7254E-02 
71.751) 1.'018 0.7_6(<1 734.415 1.0544 0.0614. 0r14 0.10801-C1 
0.7760 1.6550 0.(621 662.37 1.8064 0.9654 HEN7E-NE -0.7649E-02 

52 78.30 1.0741 760.00 762.15 0.1720 0.0710  1461."7 1.5457 0.0775 ACETONE -0.9431E-03 0.7667E-03 
07 -095-T 1.0180-  0.0169 767.63 1.11 :33- _---0.965U CfL4 0.1140E-02 
0.9530 0.9000 0.9002 693.42 1.000? 0.0557 BENZENE -0.2074E-03 

___  



MULTICOMPCNrIT sctoTtll- rrstitTv trfr4T.t - 

COmPCSITION RESIDUALS (EXP - CALC)- 
NO. I X PEXP PEALr YrXP YCALC FILL r,AmMA PHI COMPONENT BY COMPONENT MEAN ABS 0EV 

53 73.40 1.0110 /60.00 /69.10 0.152C 0.0567  1466.40 1.6105 0.9771 ACETONE -0.4723F-02 0.6315E-02 
0.-1020-    0.1-25-0----0.115K- 76.0.77 1.01156 -0.0647- CCL4 -Cr.94T2E-02 
9.F811 0.8210 0.8277 695.53 1.0010 0.1655 BENZENE -0.4750E-02 

54 79.40 0.')0)0 760.)0 772.00 0.1280 0.:2t)0 1908.63 1.6077 0.9766 ACETONE -0.1034E-02 0.3439E-02 
0.0770- 0.)000 0.1030 /92.41 1.0004 0.9650 CCL4 0.5158E-02 
0.1190 0.1830 0.'1171 716.RP 1.0006 0.r657 BENZENE -0.4125E-02 

55 79.43 0.0160 760.00 774.55 C.1520 0.0490 1500.61 1.5561 0.9770 ACETONE 0.2222F-02 0.1481E-02 
1.11-70-- 1.1100 0.0201 7r2.41 1.1001 0.0648 CCL4 -0.1110E-02 
0.°670 0.9290 0.9301 716.90 1.0001 0.9656 KENZENL -0.1112E-02 

56 79.50 0.0060 760.00 760.01 0.1190 0.1106 1512.°1 1.6148 C..-766 ACETONE -0.5722E-03 0.3054E-02 
0.;)730  9.1900 0.90-54 794.71 1.0/166,-  0.9651 CC1.4  -0.45R1E-07  
0.9,10 0.0910 0.195n 719.04 1.0006 0.9699 BENZENE -0.4010E-02 

57 79.70 0.0160 760.00 /81.72 0.052C 0.1491 1521.48 1.5556 0.9768 ACETONE 0.2266F-02 0.1511E-02 
0.0171 r.)210 0. 1201 700.11 1.1005 0.9646 CCL4 ..__-

__-0.9259E-04 
0.16'0 ).'290 1.93)2 723.10 1.0001 0.9654 BENZENE -0.2173E-02 



ACEITINFAII - coinrnt-amw(?) --0r1/t-T-HYt-muTANE-411 -S-rl-TcM---001- 

PORE CO0P0NENT PROPERTIES 

TC PC VC UMEOA OMFAli IIPUE ETA COMPONENT ID 

50R.70 46.60 213.5) 0.109 0.17 2.8E0 0.0 ACETONE 2 
51-0750 -14:01 -776.00 -0.-7.14 11.tn7 1.020-  0.28 CJILOPFpm -  n 
500.30 31.00 358.00 0.241 0.1 0.0 0.0 0m11 35 

. 

PURE COMPONENT PPFDICTIVF EQUATIONS 

VAPOP. PRESSUQE (ANTOINE) F0UATION COEFFICIENTS 'IOLAR VOLUME EQUATION COEFFICIENTS 

A R C COMPCNENT A 13 C 

o.7020mr. nt 0.1t171-14 1-4-- ---1-.2-?41rr-r1 ACTTONr- --0-.5686F -02--- -0-.-84-2-6t-02-- 0.1t -O3 
0.600331 01 0.11630E 04 0.227401 03 CHLORFPM 0.6107E 02 0.3026E-01 0.1191E-03 
0.-61-1171)E 01 U.tt-772r-04 0.728/1E-03 OmH -0-.1116E 03' -0-.5198F-,01- 0:3944E-03 

..._.. _ ..... _____ 

(UNARY INTERACTION PARAMETERS 
MODEL NU'A1ER 4 BINAPY-11) NUM-0rRS  -ORDER' 

-- -17-7-.9-9 ACPTINE - - OHLORERM - 7 - 0- 
958.07 246.21 ACETONE - OMB 68 0 

-r1-ILnr1R1-  - OMB 60 1 

HALA CONSISTENCY TEST 

CM) 1.1878 

31Jk#MARY 1 - E-SI-ATISTICAL -INFORP-ATI-(11-  . 

MEAN-  41S - OEV. I^) PRESSURE CALCS. 0.'5538F 01-
AFAN ViS. OFV. TN  CCmOoSITION CALCS. 

CL1PCNINT 1 0.(„99(E-02 
cOmPuNFNT 2 0.4691F-01 
TOMPCNENT -1- n.54Inr-a7  

CRAW) 1FAN ASS -. - DEV. IN c0!,mslitrIN CALCS. 0.5609E-02 



-Mizttil-e-OtiPtitlf NT-S-atu-r1-1.1 1,1- St)! T S 

COMPOSITION RESIDUALS (EXP - CALC 
NO. I X PI XP PCALC YEW YeAt( EICI UA4mA PHI COMPONENT BY UMPONENT MEAN ABS DEV 

1 55.50 1.7/80 760.07 751.84 C./600 0./547 77C.74 3.9910 0.9878 ACFTENF 0.58116-02 0.3888E-02 
0.17-5-1f '). )°0U 0.0902 610.12 0.6244 0.0695 fHLOPERft -0.2354E-03 
0.1470 0.1500 0.1556 (60.14 3.5037 0.9460 11MB -0.5597E-02 

2 52.90 0.2610 760.05 773.16 1.2910 0.2996 659.t' 1.3011 0.9775 ACETONE -0.8560E-02 0.5705E-02 
0.2.960 1.1880 0.197 550./7 0.8497 0.9679 CHLnPFRM 0.2335E-02 
0.4410 0.5210 0.5 148 616.40 1.3828 0.9494 DMB 0.6222E-02 

3 52.10 1.1810 759.99 7E8.01 8.7540 1.2,06 646.15 1.6509 0.9764 ACETONE -0.56206-02 0.4509E-02 
0.2760 0.1930 0.154) 519.71 0.9169 0.0612 CHLOPFPM -0.1147E-02 
0.5930 1.5930 0.5862 604.70 1.1862 0.9498 OMR 0.6761F-02 

4 55.70 0.1530 7f0.06 768.97 0.1540 0.1639 725.61 1.1061 0.9780 ACETONE -0.1076E-01 0.7169E-02 
0.4h51 1).1720 -_0.:3616 . _..._..1-04.0f:0.9569 0.0670 fHt0PfRM  0.9374E-02  
0.3820 0.4750 0.4736 6/2.78 1.3427 0.9524 DM8 0.1378E-02 

5 61.10 0.270) 760.02 755.26 0.1790 0.1865  86/.16 0.7246 0.9841 ACETONE -0.7518E-02 0.8271E-02 
1.7V)0  0.6700___..0.6576 718.17 1.9397 0.9677 CHtORFRM 0.1241E-01 
0.1710 0.1510 0.1559 702.79 2.0200 0.9563 0MB -0.4990E-02 

6 54.00 0.2310 760.04 769.36 0.428C 0.4296 184.90  1.1915 0.9787 ACETONE -0.1598E-02 0.2313E-02 
1-;1640 n.9410 0.2775 571.20 0.8124 0.0680 CHLORFRM 0.3469E-02 
0.3151 0.441C 0.4429 619.11 1.6543 0.9498 DM8 -0.1872E-02 

7 58.60 0.5701 750.97 751.36 0.5030 0.5845 100.20 0.9.144 0.9831 ACETONE 0.95221-02 0.5682E-02 
0.368n  0.-2480 -0.2500  663.46 0.747-9 0.06.k/3 -CHLORFPM ---0.2816F-02  
0.0540 1.1590 0.1647 735.15 2.9534 0.9496 OMB -0.57076-02 

8 57.90 0.3 /91 760.00 763.90 0.3540 0.4569 780.04 0.9015 0.9815 ACETONE -0.2865E-02 0.6565E-02 
-n.4880 0.1670 0.3572 648.73 0.1319 0.9612 CHIORFPM 0.9848E-02 
0.1311 0.')790 0.2361 719.7? 2.1612 0.9517 OMB -0.6983E-02 

9 53.80 0.1571 760.05 757.78 0.1420 0.1401 680.32 2.9122 0.9741 ACETONE 0.2029E-02 0.1350E-02 
1.19q1 9.1920 0.0974 567.4? 1.2174 0.0694 CHLORFRM -0.4447E-03 
0.8500 0./660 0.7676 634.12 1.0722 0.9521 948 -0.1577E-02 

10 56.00 0.03/1  760.00 /59.30 0.1390 0.0446 737.07 1.2143 0.9/73 ACETONE -0.5566E-0? 0.6605E-02 
0.-- 1-50----- 0.4490 0.4,0 1 610.01 1.0844 0.9665 OttnPERM  0.9905E-02 
0.4780 1.51?0 0.5163 679.05 1.1453 0.9543 090 -0.4345E-07 

11 56.10 0.)18) 760.06 75,1.97 0.)410 0.0441  735.44 1.1770 0.0775 ACETONE -0.3317E-02 0.2206E-02 
-0.5010 0.4550 0.4518 (12.00 1.0/73 0.0664 CHtOPERM 0.3197E-02 
0.4610 0.5040 0.5039 601.14 1.1563 0.0543 OMB 0.1084E-03 

12 58.20 0.18/0 760.05 762.05 0.1510 1.1117 748.73 0.8272 0.9810 ACETONE -0.1267E-01 0.8445E-02 
 0. t,`,,, 9 0.5',70 0 .5213 655.01 0.9354 0.9670 CHLORFP1 0.5740E-02 
0.1991 0.3720 0.3151 726.31 1.6607 0.9544 DmR 0.6026E-02 

13 47.90 1.5610 760.09 754.01 0.5160 0.5129 553.59 1.7016 0.9/08 ACETONE 0.3157E-02 0.2106E-02 
0.09-50 0.134G-  0.036? 464.49 0.5975 0.9609 CHtflPERM -0.2163E-02  
0.3370 0.4500 0.4510 574.63 1.8119 0.0457 nmii -0.99921-03 



MOLT IC OMP6Nr VT SOU, T TON tk t-  SPA'T. ----t-et'N T--.-1-- 

COMPOSITION RESIDUALS-tEXP --CALCI 
NO. T X PFXP DCALC Y9XP YCALC FILL GA4MA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

14 52.30 0.1371 760.01 7o5.11 0.2790 0.2313 646.15 1.9619 0.9758 ACETONE -0.429PE-02 0.3295E-02 
n. 183A -1.1340- -0.11-46 539.71-  1.1071 a.q6n5---cHtnPriz,m -0.6483E=03  
0.681) 0.6170 0.6321 604./9 1.1116 0.9502 DM8 0.4938E-02 

15 62.30 3.5370 760.07 751.00 0.5910 0.5825 901.37 0.3474 0.9846 ACETONE 0.8490E-02 0.5660E-02 
0.4-500- 0.3650 0.3711 745.63 0.1024 0.9693 CHLORFPM -0.5985E-02 
0.9110 0.0440 0.3465 920.91 1.097c 0.9512 148 -0.2505E-02 

16 61.70 0.3570 7(0.06 /51.66 0.3080 0.3188 844.12 0.7966 0.9840 ACETONE -0.1082E-01 0.1094E-01 
1.6111 -o.51n0 0.5416 711.90 0.9903 0.9633 CHU-18E3M -0.5597E-02 
0.1520 0.1540 0.111( 80(.46 2.3635 0.9544 OMB 0.1642E-01 

17 54.10 0.6o00 750.94 756.90 0.5740 0.555') 697.32 0.0981 0.9912 ACETONE 0.1813E-01 0.1209E-01 
0.2720 0.1#70-̀ i1.'145", 973.19 0.6846 -0.9692 CHUIRFRM -0.11940E-02  
0.1210 0.2890 0.2982 640.11 2.5977 0.9479 OMB -0.9190E-02 

18 52.00 0.5020 760.06 765.97 0.4750 0.4654 639.48 1.0843 0.9794 ACETONE 0.9643E-02 0.6429E-02 
0.25/0 0.1250 0.1250 534.72 3.6941 0.968(i 01110PFPM -0.8522E-03 
0.7470 0.4000 0.4098 599.05 1.0940  0.0476 DM8 -0.8793E-02 

19 55.10 0.0850 760.07 765.43 0.1230 0.1195 /09.66 1.4/77 0.9763 ACETONE 0.3546E-02 0.5057E-02 
0.1610 0.308U-  0.3340 590.16 1.0555 0.9672 CHIOPERM 0.4037E-02 
0.5550 0.5690 0.5766 658.14 1.1446 0.0575 DMB -0.7588E-02 



ATONE(1) - AFT‘trAN--1-tt-71 - SYSTEM 110 

PURE COMPONENT PRUPFREIFS 

IC PC V( nmpyt OMPflAH 11POIF ETA COMMINFHT ID 

500.70 46.60 213.50 0.3x) 1.187 2.000 0.0 ACITI,NE 2 
51-1720 r-87-5-1 1-11.00 1557-  0.105 1.C60 t.21 mETHAHOt 23 

• 536.60 54.01 276.00 0.214 J.117 1.020 0.28 CHLCPFCM 

PURE COMPONENT PREDICTIVE EOUATIOMS 

VAPOR PRESS1JRE (ANTOINE, EOOATION CCEEFICICNTS MOLAR VOLUME EQUATION COEFFICIENTS 

A R C COAPCNENT A 

0.71200F 11 UUsf1U4 -0.568-6r 02 D.8426-F-02- 
0.78786C 01 0.14731E 14 0.23000E 03 METHANOL 0.6451E 02 -0.1972E 00 0.3874F-03 
0.-6/71-115 It --nilt-61ar-- -14 - 0.22740E 03 CHLORFRA 0.6107CO2- -0 -.3026-E-'01 

BINARY INTERACTION PARAMETERS 
 -3111AP-Y-1-1 NOmBERS 

Ar-E-TONF - METLIANC1 la n - 
-34.51 -372.95 ACETONE - CHLORERM 7 0 

t7rm.-7-0- MCTHANflt - CHIORERM 57 1 

HALA CCNSISTFNCY TEST 

CI(1) 0.2744 

ITATISILCAt- IN-C-OPMATTOM 

MOAN Afi. OCV.'IN PRESSURE CALCS'. 0.1428E 02 
MEAN A ,.).S. OFV. IN CCMPOSITICN CALCS. 

CC1PCNIMT L 0.114 7E-01 " - 
COMPCNENT 2 0.1014F-01 
COMPCNIMT-  3 0.1023E-01 

-GRA,r1-1r.AN-  ARs. nFv. IN COMPoSITION CALCS. 0.1061F-01 



40GTICu9r(NFNT sruilt-rm-v/-sori.; 

COMPOSITION RESIDUALS (EXP-  CALM- 
NO. T X PEXP PCALC y: .p YCALC FIC1 GAIAA PHI COMPONENT BY COMPONENT MEAN ABS BEV 

1 50.00 0.0512 577.10 573.41 1.)229 1.0255 546.37 0.4710 0.9851 ACETONE -0.2616E-02 0.1109E-01 
0.041517  0.140C 1.154/ 403."9 4.67'20 0.9613 METHANOL -0:1401f=01  
0.9038 0.°471 0.82)5 409.31 1.0101 0.9712 CHLORFRM 0.1663E-01 

2 50.00 0.0510 579.00 564.79 0.1?78 0.0760 996.17 0.4744 0.9858 ACETONE -0.3170E-02 0.5077E-02 
1.0"71 1.1320 0.1464 403.35 4.9605 0.9618 METHANOL -0.4444E-02 ----- 
0.912) 0.9452 3.4376 499.11 1.0069 0.9716 CHLOPERM 0.7616E-02 

3 50.00 0.0478 591.00 5/5.93 0.0195 1.0735 596.37 0.4671 0.0849 ACETONE -0.4023F-02 0.2683E-02 
n.rritvl 0.1500 0.1570 413.15 4.6488 0.9612 METHANOL 0.9966E-01 
0.9099 0.1225 0.4105 409.31 1.0108 0.9710 CHLORFRM 0.3028E-02 

4 50.00 1.1909 592.00 593.00 0.1200 0.1244 516.47 0.6315 0.0803 ACETONE -0.3376F-02 0.1102E-01 
TnIfTri-0- -0.?920- -0.119? 401.19 -2.1921 0.9588 METHANOL -0.111- 9E-01 
0.5140 0.99c 9.5115 499.11 1.0/07 0.9710 CHLOPER4 0.1651E-01 

5 50.00 0.1970 586.00 593.19 0.1180 0.1308 596.37 0.6457 0.9801 ACETONE -0.1277E-01 0.1380E-01 
0.2100 1.3060 0.3139 403.39 2.1053 0.9598 - METHANOL  -0.7932E-02 
0.5910 0.5760 1.5553 409.31 1.0777 0.9711 CHLORFRM 0.2071E-01 

6 50.00 1.7011 596.00 592.60 0.119C 0.1136 596.37 0.6492 0.9801 ACETONE -0.1463E-01 0.1218E-01 
0.2110 0.1110 0.4146 403.15 2.0990 0.9588 METHANOL  -0.3641E-02 
0.95190 0.5/00 0.5517 499.31 1.0771 0.9712 CHLORFRM 0.1827E-01 

7 50.00 0.2150 598.00 587.95 0.1130 0.1471 596.47 0.6596 0.9904 ACETONE -0.1405E-01 0.9369E-02 
0.2-121 9.1130 0.3106-  401.15 2.17332 0.95118-  mrTHANCTL 0-.3-42E-02 
0.5830 0.5540 0.5434 499.11 1.0637 0.9715 CHLOPFPM 0.1061E-01 

8 50.00 9.49,0 617.30 5Q7.07 0.9790 0.5116 596.3/ 1.1566 0.9802 ACETONE -0.2579E-02 0.2107E-02 
1.5)91 0.4310 0.4278 403.35 1.1919 0.9514 METHANOL 0.3161F-02 
0. 0440 0.1400 0.140( 499.31 1.0749 0.07/1 CHLORFRM -0.5805E-03 

9 50.00 0.4540 588.00 597.31 0.5500 0.5320 596.17 1.1505 0.9802 ACETIWE 0.1796E-01 0.1197E-01 
n.1111 0.«150 0.4'49 403.15 1.1983 0.9533 METHANOL -0.9698E-02 
0.04/0 1.1350 0.0411 490.31 1.0681 0.9770 CHLOPEP4 -0.9058E-02 

10 50.00 0.4910 690.30 ()3.23 0.55C 0.5617 5)6.47 1.1417 0.0407 ACETONE 0. 1268E-02 0.4699E-02 
1.4660 1.4°70 3.4017 401.15 1.2243 0.9570 1WETHANOL -0.5780E-02" 
0.1419 0.))40 0.9450 499.11 1.1064 0.9770 CHLC8FRm -0./048E-02 

11 50.10 0.1243 645.00 649.35 1.1119 0.0164 596.17 0.7024 0.9748 ACETONE -0.4472F-02 0.2118E-01 
1.5('11 3.350 0.:1'1 417.15  1.2510 0.959: HITHANOL -0.27?9F-01 
0..757 0.5)31 0.5/13 499.11 1.4040 0.0675 CHIORFPM 0.3177E-01 

12 50.10 0.0261 •644.00 637.57 0.1129 0.0179 596.)7 1.7146 0.9747 ACETONE -0.4974F-02 0.1846E-01 
-- 1.901) 0.1040 1.41(7 413.45 1.2412 0.0589 METH1N0L -0.2272F-01 

0.466) 0.5941 0.5654 4)0.41 1.495? 0.9676 CH10121-84 0.2769E-01 

13 50.00 0.1164 469.00 477.93 0.1735 9.0775 596.37 1.6163 0.9717 ACETONE -0.3931F-02 0.1355E-01 
1./1s)   -1.1?5a 0.8127 411.15 -1.1065 -0.1699 MFTHANOL 02033E-01- 
0.9482 0.1035 0.1198 499.11 2.3177 0.9759 CHLORFRM -0.1615E-01 



noLrxco~pomexT sn~~rr~n: ~p~*~r~-,c~~r~~'---------- ' -'---------'-- '' --------------------- '--- '-- 

-' - 
roMprsIT/nw xFstouALS'rEn9'=w-C-AtCj-- 

mo. r x pp x" r~4 L[ vcxp Y c A ~c plc/ ~x~~^ 'x| rn~pnnFmT a, ~n*pnmpmr mE~m ABSDEV 
---____ 

14 50.00 n.o*R 463.00 4r). 10 o.~nor 0.07 35 5v~,~r 1.6674 0.o716 x[FromE 0.7169E-02 0.605IE-03 
2~~---'-----~ - '/.xrou - o-nx/| +o x o »., /.n ~ s~ -~'o./no ncnwNoc- o~tnnpp-m2 --'- ---'-- -- 

n,0+1z n.o'/~z o. L ns^ ~v'/,s| /./u~ o,v/^~ c/uoo(pn -u.por 6E-o» ' --__-_'  
zn lio.ou 0.0451 473.00 4os.ou o.os » u7 o.ov/s " 6 .»7 1.6047 0.')721 «CpTowe -0./ 08oF-01 0.12 23s-01 

o.nnzn ---'---- n.*000 0.7817 4o». x" I.omxr -- o.n6, u9-Mpr*xw`L--m.1ou4F-nt --'- -  --- 
n.on -Ao u.|\^y 0. 1261 4"".3z 2.2643 0.9759 CxLrxFnw -o.7su6[-o2 ---------- ------------------- --'---- `--- `-`--- 

lo ro.nO 0.2320 +73.00 sx».no ».?+zo 0.236i 5n6.37 0.97a3 0.»772 ^csTrws 0.586xF-02 0.3911E-02 
~~~7nn- --------'- - ./ 000 n.^»s1 403,35 /,759r --McTH*mnc----=0,3777e-02- - '- 
o.rnoo o,zsnu a.3 'w) 4,o.1 1 /.3 /~u o.9r~~ Cn~n"mm -o.2ou9 E-oZ _-  

17 50.00 o.1«50 552"0o 570.00 o,,Ixo o. 3|7 sn6. -17 1,Iopo 0.0762 ^cErow[ -0.1368e-01 O.9 L 3uE-OZ ------~~~n~u- -n.5~rr'--~oo-»~---/,/~~n--o~yoos--~pn+xnn~ -o.xnuoc-o2---- '----- 
n./ysn n. ~s »o u.z^94 400.n\ 1.+»o3 n.«74\ C/unxrp* n.75"os-uZ `       

13 50.00 n,|orn osn.no  573.t3 o.xzoo 0.2170 596,37 /.0851) 0.9760 *cprnws u.xonuc-oz 0.5231E-02 
`x~c1 s ty ---- -- -- -n.sr-,o  - o,r)/ur --- *o1.*15 1./+x6 - 0. C"6,)5 mcnmwnt- 0.4798p-02------------ 
0.|""n n.zs7o o.Z04n 4op.a1 l.4o s n ~ o.v7su cumrnw -0.78+uc-02 

1* 50.00 o.6 3sn 998  00 6o^.3o V.~6 00 n.0 4ys 5o6.~r /.0/ 49 a.«p iu ^ C prnnE O.Zo+^E-n 1 0° 1365E-01 
----o --7 o- 7~r-'--' - - - O.> 710' o,z»^r - 403.39 1,9130 0.9451 ncT4^noL -----n.l~7y~-~~ ------------ 

".09ns o.~^0n o.u66v 4v9.sz n.00z6 u.v762 c*u/npuw -o.6 74os-nZ 

30 yO.nu 61 or) 505.00 603^61 0.6~^0 0.6437 506.37 1,0141 0."829 A[sTome *.1231F-01 0.8206E-02 ------ --- ---o~rnoo------ *03-3b 1.5/,u - o.o+s»--wpn/^moL -0. 7060E-02 -  ------- 
o.iolo o.164o u.n6"x 4nn.~} o.no77 o.p76z c*Loppxw -o.nar 4s-nZ 

zl 50.00 o.p/+o *a^.on s7n.7a 0 , 615 c 0, 5 707 596.37 n.v*~v o.yn~s ACETONE 0.3428F-01 0°2286E-01 
`z-7nTn---'- n.zmn 0,,?076 403.15 1.70,+ o.">|3 w;nmwOL -o.7v5pE-01 --- 
n.z/no o.1 liro 0./6|7 +ny,sl u.ny»s o.»7^n cxLnnpno -u.+6 psE-nZ _    

22 5n.o0 o,~vpo 483.00 +n4.45 c.szoo 0.5163 5o«.~7 0.8485 n.^nxI AceTnNe 0.1124[-01 0.x+93E-u2 - --
n~nzn9 --~---- --'- 

0 16O 0.1750 403."r) ~~n.usn* o.q561 nF r*^wnc ----n.o~nrE-o2 - ---- ------  
c.4r11 n.406o n.4o"z 4ov.n o.o»7r o,976r ovVnrvn -o.zz+nE-oZ 

23 50.90 0.4921 +7r,00 4()2.64 o.,z/o 0.5102 rp6.~7 n.844')x.vxui ACETONE 0,/087F-01 0~7211E-02 
o.~~r3 ---- --------o~.)ayu-  ---- o,orzo---*ox.3n -3 -or9x--n.o,~3 mrrHAnnt:----o.000's-no ---------  
n,4xnr n.~| 6o o.^|/n 4vv./ 1 o.xa6o n.«r^o cn~nvppn -u.lo 5 xc-oz '  

24 50.00 o.on^o ao4.no ~nn.l5 n.'| 4C o.noz~ r)96.37 u."9r4 n."us/ x~pnnns 0 ./ 126p-01 0.7510s-02 -----~.n~,o-- 07 0,0711, 403.~5 1.90f,7 0.93 82 mrTv^n:L - -0./03,e-01  
0.o5r9 o,l,+J 1. C26? ~«n.,} o.nxn/ 0. '742 CoU,pp"m -o,x774s-03 

25 50.0c 0.n93o .6o3.on *9o.75 u.o1ao o.00~ ~ 596.37 0.9961) 0.089,7 ^rpTnmE 0.1041E-01 O°uo+2E-o2 
~ . 0~ - ~ *r--~--'- ---~ -' *.1612 0. Of, *o ~ o ~ m ~ >. |.")o~ n.^ rmp o no~ -o.r|ps-o2 - -- 
u.o56] n,)/6u o,n»r ~v, y ~ ")| ».roo u,v743 ommF,m -n.'ru4 E-oz ~ ~  

26 50.00 o,o"4)~ +nz.nu 5o+.7n ,.ano0 o.on/Z 5140. 17 o.«^54 0.nx58 xCETONE -0.915qE-02 0.1098E-01 
n.o*~x o -.p-) (10  ~u o -- oT ~~0 +0}-~~---i.v^~~ -o°onno '-M[TUxmVt ~0.7317E-0Z  
0,0677 0.0513 0.0348 499.131 0.5955 0.9743 CnLnnFxM 0.1647E-01 



MULTKOMINNENT SCLUTION prsuLTs tffri-T--;/ 

• arinstTtnn RESIDUALS (EXP - CALC1- 
NO. T X PEXP 5CALC ylxP YCALC FiO1 GAMMA PHI COMPONENT BY COMPONENT MEAN ABS 0EV 

27 50.00 0.413) 581.00 585.74 0.4860 0.4707 556.37 1.0514 0.5802 ACETONE 0.1528E-01 0.1018E-01 
0.4170   0.‘ -90 0:415-9 -403.35 -1.3098 0.9545--MPTHANOt- -0;-6915E-02  
0.1350 0.1150 0.1233 499.11 1.0508 0.5/61 CHLORFRM -0.8341E-02 

28 50.00 0.401) 575.00 586.54 0.s720 0.4418 596.37  1.0600 0.5708 ACETONE 0.3022F-01 0.2014E-01 
- 0.4590 0.4010 0.4237 403.35 1.2811 0.9554 METHANOL -0.1567E-01 

1.1400 0.1200 1.1345 455.11 1.0959 0.5760 CHLORFRM -0.1454E-01 

29 50. )0 1.4270 52(.00 950.9i 1.4100 0.386f, 596.17 0.0210 0.5618 ACETONE 0.2345E-01 0.1564E-01 
n.1461 0-7430 0.2511 403.15 2.2354 0.9565 MFTHAtiol -0.7092E-02  
0.4275 0.3470 0.3634 499.31 0.9136 0.9752 CHLORFRM -0.1637E-01 

a 
30 50.00 0.4120 525.00 549.39 0.4120 0.3930 556.37 0.8128 0.5819 ACETONE 0.1901E-01 0.1268E-01 

6.-141-0   *1.,270.._..__.0:.244r -403.15 -27.283----0-.5564--METHANOL  -ft.1770E-01  
0.4770 0.1(10, 0.3623 495.31 0.9004 0.9752 CHLORFRM -0.1314E-02 

31 50.00 0.1540 502.90 604.48 1.1050 0.1223 556.17 0.7843 0.9767 ACETONE -0.1729E-01 0.1184E-01 
0.1.',15  0.4170 1.4175 401.15 1.3838 0.9589 METHANOL -0.4757E-03  
0.4130 0.4780 0.4612 455.31 1.3062 0.9706 CHLORFRM 0.1776E-01 



AtZTTCNE(1) - ME-T-EtA+tittt?). - 1THA,q031'1 SYS11%,  III 

PURE COMPONENT PROPEPTIES 

TC PC V( nmCOA (-,P,,Au OIPPLE iTA i OPE",ENT I) 

508.70 46.60 213.51 0.300 I.I97 2.q49 3.0 :'CUT("of- 2 
513.20 -7-87541- 119.10 I.5cr 0.105 1.660 1.21 vtTIAtIA 23 
516.00 63.00 161.10 1.617 0.159  1.650 1.10 ITHANEL 11 

PUFF COMPONENT PFENCTIVE FOUATI,'NIS 

VAPO! PPFSSOPF (AMTOINI-) FrOATIPN COEFFICIENTS Mfl AP vntumE 'EQUATION COEFFICIENTS 

A P C COIPCNENT A H C 

0T-t0-?)nr 01 -1-w/rt-tot ,14 0.77410t 03 AfLltINP 0.5(Pft 07 0.11426f-02 -0:16511--03--- 
0.78786F 01 0.14731E 14 3.2.10//C 03 "FTHANOI 0.6,51F 02 -,1.1972E 00 0.3874F-03 
-0 -nn44-ftr 0/ ---0.15541q-  14 0./22,,51-  U3 ETHANOL 0.5370C 02 -0.3111F-01 0.1600E-03_--  

BINARY INTERACTION PARAMETERS 
mn0Et MO -3E-q. 4 PI NAPY t1i- INU•0 0LPS- VR1ER 

-104f;- 64/A.25 ACCTIlvf - -tErwoint. 11 n 
204.12 299.95 ACE' INF - ETHANOL n 0 

-277.113 --TIZ.-21 METHAW-IL - ETHANOL 110 0 

HALA CONSISTENCY TEST 

CI(1) 0.0300 

 TUMI,TARY-P1-- TATISTICAL-  MORMAIWN- - 

',TAN A': S. irv. IN PfESSUPF CALCS. 0.57gPE-01-
MCA,' 11S. nFv. TN COMPOSITION CALCS. 

CC"PCMENT 1 0.900PC-02 
Cf43CHINT 2 0.114PF-01 
(f4PftNT 1 0.5566P-02 __  

CRAW) 'ILAN APS. 0E."-IV. IN CLM0951TION CALCS.  



MULTICEIMPONENT srloTtim RESULTS-- 

COMPOSITION RESIDUALS (EXP - CALCI- 
NO. T X PFXP °E11C 1, XP YCALC FIN GA4MA PHI COMPONENT RY COMPONENT MEAN ABS 0EV 

1 76.50 0.0190 7(0.00 706.37 0.0600 0.0050 1998.61 1.8469 0.0673 ACETONE -0.5916F-02 0.3942E-02 
n.nti-wY --n.i/la 0.0?%14) 1/1-8.61 "0.96O2-.___0.0624 METtlAnO1 -0:-1467E-02  
0.9350 0.9700 0.9656 670.11 1.0004 0.9600 ETHANOL 0.4414E-02 

? 74.90 0.0220 760.10 771.41 0.17+0 0.0606 1121.60 1.7787 0.0664 ACETONE 0.4429E-02 0.2954E-02 
--1-.1611-1 0.7220 0.2260 1051.00 0.9936 0.9625 METHANOL -0.3999E-02 

0.8180 C.7040 1.7044 035.58 0.9996 0.9585 ETHANOL -0.4328E-03 

3 70.70 ).0200 760.33 763.07 0.)430 0.0520  1170.21 1.6554 0.9632 ACETONE -0.4869F-02 0.6390E-02 
---0-.419C7 --- 0.5620 0.5424 010.02 1.0105 0.9630 METHANOt- 0.9582E-02- 

0.5510 0.4000 0.t047 530.41 0.9903 0.9552 ETHANOL -0.4723E-02 

4 67.20 0.0200 760.00 704.21 0.0973 0.')454 1051.69 1.5781 0.9595 ACETONE 0.1160E-01 0.8019E-02 
0;1,910 -0-.'-5ar7---0.771-1 799:,-,8 1.0242-  0.9021-METHANOL -0.1203E-01 
0.2900 0.1050 0.1840 467.04 3.9882 0.9510 ETHANOL 0.4240E-03 

5 64.40 0.12)0 760.00 761.16 0./400 0.)457 n61.58 1.7222 0.566 ACETONE -0.57118-02 0.3805E-02 
1.̀°t370 1.9910 0.9764 719.R6 1.0011 0.9610 METHANOL 0.4599E-02- 
0.0430 0.1290 0.0279 415.115 1.1247 0.6475 ETHANO1 0.1106E-02 

6 74.80 0.1410 760.00 770.17 0.1550 0.1539 1321.06 1.7700 0.9700 ACETONE 0.11288-02 0.5159E-02 
0.0410 1.1690 0.0624 1051.00 0.9719 0.9616 METHANOL -0.6609E-02 
0.0060 0.7760 0.7917 615.90 1.)025 0.9584 ETHANOL -0.7741E-02 

7 71.40 0.0611 760.00 763.67 1.1520 0.1011 1195.09 1.0579 0.6689 ACETONE -0.9115E-0? 0.6075E-02 
1.-74710 0.11170-  0.1016 -613.4c1 -1).99("7-  0.9613 11-THANnt 0.8534E-02 
0.7010 0.5350 0.9344 554.93 1.0024 0.9562 ETHANOL 0.5760E-03 

8 67.70 0.0010 76000 768.29 0.1430 0.1949 1006.01 1.5547 0.9648 ACETONE 0.8200E-02 0.1021E-01 
'7. -31-0 1.5850 0./013 815.01 1.0227 0.9611 METHANOL-  -0.1531E-01 
0.4190 0.2720 0.2649 4/6.96 0.9913 0.0521 ETHANOL 0.7099E-02 

9 63.80 0.0000 760.00 7(.2.90 0.1310 0.1233 945.47 1.5894 0.9619 ACETONE 0.7661E-02 0.5109E-02 
1.R400 9.8150 0.8180 703.55 1.1132 C.r601 METHAN0L -0.370°F-02 
0.1030 0. )540 0.3970 404.5( 1.0320 0.9478 ETHANOL -0.386SE-02 

10 71.40 0.119) 760.00 772.24 0.2900 0.3034 1195.09 1.6130 0.9741 ACETONE -0.2330E-01 0.1559E-01 
1.0-45/-11 -0.913u 0.1620 -933.1)1 - 0.9611 0.957C -pirTflAmm. 0.2T00E-01  
0.1311 9.6170 0.03.( 554.03 1.0124 0.9540 ETHANOL 0.2381E-02 

__ ._... 

11 60.10 0.1140 760.00 769.32 ).2510 0.2(47 1114.62 1.552' 0.9718 ACETONE -0.1366E-01 0.9107E-02 
1.7511 1.1190 0.2912 868.11 1.9944 0.9916 METHA7 0L 0.875(1-02 

_  

0.0110 0.44/0 1.1421 505.16 1.0116 0.9514 FTH1NOL 0.4001E-02 

1? E3.71 0.1170 7(0.00 761.il 1./-4n 0.2,,)? '42.,.e 1.4704 n.0665 Accrw4F 0.1378E-01 0.9192E-02 
1.671- 0.0520 0.5513 700.97 1.129? 0.0597 METHANO1 -0.7271E-02 ___.  

0.2170 1.1140 0.12)5 402.P1 0.9937 0.0495 ETHANOL -0.65218-02 

13 01.90 0.1190 760.00 764.71 C.2700 0.21/5 q0(.07 1.5006 0.0045 ACETONE 0.245(E-02 0.3876E-02 
).ti- ) -0.7(10- -0./576- f 5 1.:5 1.01',1 0.9578 Mt-THANOL 0.13”E-02  
0.0470 0.0190 0.0248 371.14 1.0268 0.9460 ETHANOL -0.5817E-02 



MULTICtl-TPONrNT cfluiTiTvi kf8t1I-7-S--trl-tf.1-- 

COMPOSITION RESIDUALS tEXP - CALC1- 
NO. T Y PIXP PCALC Y1-XP YCALC F111 ;71'lis PHI CONPONENT PY COMPONENT MEAN ABS DEV 

14 67.70 0.1070 761.00 761.35 0.3800 0.4012 1068.01 1.4615 0.Q762 ACETONE -0.1524E-01 0.1592E-01 
0.1210   n.tn3a -0.13n1 -8/ni 0.0150-  -0.9543 METHANOL  0.7388E-01 
0.6001 0.4510 0.4597 476.9e 1.03?) 0.9509 ETHANOL -0.8650E-02 

15 64.30 0.1920 760.00 757.37  0.3570 0.3535 960.54 1.4099  0.9733 ACETONE 0.3491E-02 0.5912E-02 
m.4nin 0.3980 0.4160  717.11 1.9229 0.9560 MFTHAN11. -0.8872E-02 
1.4070 0.245C 9.2 196 413.29 1.0217 0.9491 ETHANOL 0.5375E-02 

16 (0.70 0.1620 760.00 761.13 0.2950 1.2810 85(.00 1.4984 0.9670 ACETONE 0.1200E-01 0.1198E-01 
--0.73/3/ 0.0710 0.6110 024.00 -1.0791 0.0563 METHANOL -0.1798E-01 
0.0510 0.)320 0.0260 153.75 0.9965 0.9451 ETHANOL 0.5971E-02 

17 66.30 0.?690 763.00 768.65 0.4960 0.5018 1022.70 1.1680 0.0786 ACETONE -0.1579E-01 0.1301E-01 
----11.-1541 0.-0750------0.d556,-  777.u8--0.968-7--  0.9502 1tETH:M.0E 0.1152E-0/  

0.6770 0.4390 0.4427 449.78 1.05(9 0.9478 ETHANOL -0.3741F-02 

18 61.00 0.2630 760.00 751.33 0.4180 0.4157 8(4.17 1.3346 0.9742 ACETONE 0.2302E-02 0.1537E-02 
-(7:4041 0.,..c70 0.4591 611.17 1.1528 0.9534 METHANOL-  -0.207IF-02 
0.7410 0.1250 0.1252 14)8.44 1.0192 0.9455 ETHANOL -0.2388E-03 

19 59.30 0.7511 760.00 763.29 0.3020 0.1971 817.81 1.3811 0.9714 ACETONE 0.4940E-02 0.3295E-02 
(1.&111.-0 1.5900 0.047 500.(,5 1.0511 0.9529 METHANOL -0.4652E-02 
0. 0630 0.)280 0. J203 337.61 J.960/ 0.9430 ETHANOL -0.2936E-03 

20 62.60 0.1690 760.00 756.29 0.5520 U.5669 ^10.11 1.7505 0.9795 ACETONE -0.1493E-01 0.2119E-01 
1.T5r0 0.11130 0.1512 671.6.4 1.0261 0.9478 MFTHANOL 0.3178E-01  
0.4/50 7.2050 0.2818 384.2? 1.1001 0.9440 ETHANOL -0.1685E-01 

21 60.20 0.3570 763.00 751.13 0.5130 0.5151 842.21 1.2553 0.9773 ACETONE -0.2138E-02 0.2850E-02 
1-.175/ 0.i900 0.3457 611.08 1.0741 0.0496 METHANOL 0.4771E-07 
0.2680 0.1170 0.1391 34(.08 1.0614 0.9431 ETHANOL -0.2140E-02 

22 58.70 0.3921 760.00 797.01 0.4860 0.4170 801.14 1.2704 0.9754 ACETONE -0.1012E-02 0.2413E-02 
1.5180 0.4570 0.4514 576.66 1.0896 0.9498 METHANOL 0.1617E-07 
1.1111 ).1570 0.05')/ 323.?7 1.)070 0.0410 ETHANOL -0.2(10E-02 

23 61.20 0.4910 760.00 795.11 0.6520 0.6607 065.0E 1.1507 0.9911 ACETONE -0.1666E-01 0.1628E-01 
0;074) 1.1950 0.C706 630.3? 1.0655 0.9429 METHANOL 0.2403E-01 
0.4350 ).7530 0.2682 301.57 1.1743 0.9401 ETHANOL -0.7766E-02 

24 59.30 0.4750 760.00 751.30 0.0),)0 0.010(• 017.00 1.1108 0.)198 ACETONE -0.1458E-01 0.1659E-01 
0.2111 0.7600 0.2161 590.55 1.115 0.9450 METHANOL 0.7489E-01 
0. 2170 0.1350 0.1451 332.61 1.1317 0.9399 ETHANOL -0.1031E-01 

25 57.10 0.4710 763.00 768.70 0.5090 0.5688 760.45 1.1891 0.9770 ACETONE 0.7434E-03 0.7083E-02 
1.475/  n.1980 0.4090 540.°2 1.1537 0.9452 METHANOL -0.1063E-01 
0.7540 0.1330 0.)226 301.40 0.9988 0.9373 ETHANOL 0.1038E-01 

26 58.90 0.6310 760.00 751.22 0.7190 0.7545 p07.14 1.0781 0.9873 ACETONE -0.1951E-01 0.1542E-01 
0;7750    1.1910 0.1739 581.26 1.1927 0.9184 METHANOL  0.2313E-01  
0.2870 0.164C 0.1716 326.76 1.2830 0.9354 ETHANOL -0.7605E-02 



----mmrm-arlprtrNT siliull 1.r.lurN-trnnr.1 

COMPOSITION RFSIOUALS (EXP - CALC1- 
NU. T X PFXP PrALC YFXP YCALC [ICI GAMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

27 56.60 0.6 350 7( 0.00 75(.94 1.6930 0.6994 747.86 1.0899 0.9805 ACETONI -0.6376E-02 0.7081E-02 
0.1'660 11-.-763-Cr 0.7974 '131.11 -r.-27/4 0 4C/HANOI. 0.106-2E-nt- 
0.0990 0.1440 0.0482 294.77 1.1E46 0.9343 FTHANOL -0.4246E-02 

29 97.20 0.7690 7f0.00 752.73 0.1150 0.3221 762.99 1.0350 0.9826 ACETONE -0.7268E-02 0.1045E-01 
0.9173r 1.1140 1.1071 941.10 1.3769 0.9343 METHAWL 0.1568E-01 
0.19)0 0.0920 0.0904 302.95 1.4916 0.9310 ETHANOL -0.8409F-02 

29 96.10 n.-Yio -,r,o.on 757.21 0.7650 3.7912 745.44 1.00'6 0.9319 ACCTLNE -0.2521E-01 0.1681E-01 
3.166n 0.1s30 0.17" 519.61 1.4299 0.9352 MCTHAN0L 0.9087E-02  
0.0670 0.1520 0.1459 78n.17 1.3065 0.9406 ETHANOL 0.1612E-01 

30 56.01 0.8990 760.00 755.94 0.943C 0.3963 742.97 1.0078 0.9829 ACETONE -0.3308E-02 0.4183E-02 
1-.161,1 -77.1qmo n.wIlo- -917.41-  1.6547 0.0297-MrTHANOL -0-.7166E-02  
0.1311 0.0270 1.1237 2'16./7 1.5797 0.6263 ETHANOL 0.6274F-02 



---A-CFJONEtr) - ArrH1n,nt(2) - sysTr4• 017 

PURE COMPONENT PROPERTIES 

TC PC VC ^•'4 f;1 emEr;AH 0 PULE CT. CIAPENENT IO 

509.70 46.60 211.50 0.30,-) 0.187 2.880 0.0 ACETONE 2 
513.[u 78.50 1-1-13-;-00 '07957 0.10S 1 .6- 60- - 1.21 •mETHANCL 
501.50 47.00 218.50 0.663 0.107 1.6C0 1.0 I SCCH3011 22 

PURE Ci-IMPONENT PRE DICT I V E EQUAl I CNS 

VAPOR PRESSURE (ANTOINE) E0:IATI0N COEFFICIENTS lf11 AP VOLUME EQUATION COEFFICIENTS 

A B C COMPONENT A 

• . . 610E- )4 3.224-3-1E 
0.78796E 01 0.147311 04 0.23010F 03 MFTHANWL 0.6451F 02 -0.19721 00 0.3874E-03 
0.66604E01 0.rr.13r,5-r o.vvroe SCCH30H 0 .-1418E 03 -  -0.4981E-00 0:9287E=03 — 

. . 
BINARY INTERACTION PARAMETERS 

MOOEL NU18P1 4   OP0FR  

-TAR-an ACETONE - 1FTHANOL 13 
359.77• 124.79 ACETONE - ISCCH30H 10 0 

-ml-tiTcTT- ME THA-N rt - --1-SOCH3014 154 '0 

HALA CONSISTENCY TEST 
- — 

0.1805 

rut At I rat P-M AT - MN 

ME- AM - Aa- S; - nrv. IN PRESSURE Cs,LCS. 0.6137F - 01 
MEAN ABS. 0EV. IN COMPO SIT Intl CALC S.  

CCMPCNENT 0.6053E-02 
CAMRCNE.NT 2 0.6547E-02 
CO1PCNI11 - 

GRAN') MEAN ABS. nev. IN irmqnS TICN CALC S. 0.59511-0Z 



mUrrco-~4f3rnrNr sno.r,vr "``~~v^-- ----'------------_- ------''-'-------  ' --- 

--------  - ' compnslTInw nssJooxL5 KEnp --CuLCJ- 
;o. r x pFxn nc^|c vpxp v(Atc p/m c^1e^ PI-11 cnxpomcwr BY COMPONENT MEAN ABS UEV - - - -__ --- _--__  

1 55.130 0.9094 746,10 74r3.R I.m64 u- uo\ r»o.A 6- /,u25f) o.vnzo ^cpTnhlp 0.4834[-02 0.3223s-02 
.,./'vn --'------`n.rnnr--- n.,"nv----~no.~^--r~s~nT---n.`~~n--~~rn^noc----=n~vax~*~n~'-----  
o.rB6 o.:) 179 o.onun a 1*.~7 1.+617 o.v/°V l5uOuox -0.1+60E-03 ~   

a 55.10 1).714o 730.601 731.27 n.,n«z o.r-4^\ ,v /.ns44 n,no nm ~/ «cce 0.1312[-01 0.8 750E-02 
--n~r~rm-----'-----' ----'0.7724 ' 0.2317 4na.r6' |.»x^r-  o.n395--nrTnxnnL-- '----0.9321e-02-'-----'-------- 

0.0+4 6 0.0184 o.ozzz zi4.sr 1,»4v9 0.9767 lsnc*3oH -o.»on4[-n2 --- ------ - `- -' `----- -- 
3 55.00 0.1;17r 6nn.00 ap4 .u4 o.o 4on 0.6413 rop.^6 1./ 4+ 5 0.9808 Aceoms 0.67o7p-02  

n 7 4^ r---- - ' ,1148-- 0.3147 49(,.76 -  i.nnys 0.0+56 *pTnonoc' ~-0.9422s-02 --' ------- 
o.}}vi 0.3472 0.0445 zL4.or |.1o1n o.~7na I soc*son 0.2 7opE-02 

4 55.*0 0.02")6 5?1.15 5e+.29 o.os/o o.00s 70o.66 1.847) 0.'4668 ACE TON e -0.15 / 7p-02 0.1368E-02 
n.^-n" -n *nrz 0--917 o~3 n - -nn*l--m~rnumnL -0-.-53478E~03 
o.oa)* u.o|/o o.ouop z1^,s7 |.1ona n.po 1s lsocn»on 0.2052s-02 ~  

n 55.)0 n.nVoo 519.?2 510.43 0.n921 0,0777 70«.66 1.9236 o. nn xcpTowF 0.+87cs-02 0.6598E-02 
ocI V;orm- --- --- 0.v96 1 - 41)(-.76 1.00n4 -  0.969* -MrnHAmoL =0.9n96p-02- --'------ 
o.n+yn 1).0317 0. 0267 214.57 1.00,52 0.9o2+ lSoCnann 0.500E-n? 

a 55.10 0. :)36c) s»o.an 923.14 o.o*+o 0.0934 r)p.00 1.e0/5 0,0690 xCeronE 0.5785E-03 0.2203E-02 
o ----'---- -------n.x742 --0.~37/5--- /tn6,76- - 1.9007 ~0;3302E=02- 
1).V»1 o.~31e u.o/"1 e|4.»7 1.00uu 0. "-926 /Socx30* o.z7zs[-o2 ~ ~ ` `   

r 55.30 0.0138 266.0s zs+.ns 0.1694 0.0741 70o.66 1.9209 0.9897 ^CcTows -0.5251e-02 0.1293E-01 
0.1oI^ t 7*---t,rz5-i---0 20r---MT-- rxxmoL 
0.');!46 0.3069 n.mnao n./y7n /14.5/ L.00a» n.o9+s lSnc*so* o.i93«s-u1 

o 55.10 0. C) 278.*3 275.37 o.)o(tv 0.)971 rnp.~;a 1.36s9 o.=e87 ACE TONE -n.zzz+s-uz o.lor6 E-o1 
o~ o r n -o - T~ ------- .'~~~o--o.~~rz'---+pu.ro-- ~.o7n~-- .pn~n -wsrx c ^wn - =n'. r ~o*~~-n ----- --  
o.o7zv 0.7115 n.6»go z14.s7 }.00rZ o."o»7 l3nCnson o,xoa1s-o1 

9 55.0C 0.0301 300.28 288.14 c,1792 o.}sro roo./b 1.8312 0,981116 ^Cprome -0.7752e-02 0°5166E-02 
0-.1161 o,x|vz --o.z/rn -  ~-496.7^ 1.0651 n.pnon' o.larlc-oz----'------ -- 
o.ps3a o.«s|a o.u5s z 14 .s7 |.no .«« /~ ooa I \ocx x ao V, 6u7*e-uu 

ln 55.00 0.4311 579'.z7 567.913 n,r,3 5 u.717o 7o8,6 b /,1/51 0.ne62 ^cprnws u."^^ss-na 0.4736E-02 
o; r)n,I --------n 7P17 ---n *96.7c- --x -143n-- 0.1)5n0--Vcrx^m0c o 1442s-oZ  
0.+42z 1./n^e o./np 214.sr 1.1xyo n.*nco 1 sncxyV* -n.7n9oe-oa _  

zl 55.00 5 1 585.87 579.0* o,u"oo n,675| 70 v.!& I.is6o o.»xs+ ^ccTnwc n.000s-ui O.9s12E-02 -o~~*s~---'-'--- ' -- n, 134z -n.\ 4or ' 41)(2. 7f, 1 .l3 /e o.vu}z mpr*mvnX-  -0 .13n 7E-01--  
0.4115 0.1778 o.1no 0,1/67 ,L 4.sr |,|*44 o.pvZ5 |SnC*51n u.ion0p-nZ ~   

12 p~.«C 0.4+39 -5"5,o nx^.r/ /,~~s~ n.+~e/ /oo.a^ I .zuo2 0.98+9 mo/.wE -0.296()E-02 o"6a20E-O2- n.zrr~---'-'--- ' 0.1936 o,Inr nW.`/ \./0.1, 513~n ry o~ n,~i~ ~[ro^~-- n.r«e-nZ -~ ' -'----  
o.s/n? o.1sr3 o.x.+ 1 ,|^. . " 7  ~ 1 ^ o u~ n,»o |~rnon o -n.^n7pc-n2 --- - - -  

13 55.00 0.r453 685.18 689.37 0,.4psI- o.4/«/ /7n.^/ 1,3143 ucRowc 0.64r\e-02 0.5114E-02 
n,»Za= --1)Vvn2 u14---'-41)1` - 7 i -mr~5- 10 ~ 011.)2~--meTvxmoL -10--.7t-70E-02 --  
n-nsmo o.1|/7 0.o| 04 214 97 1.o^+2 u.vuo9 lsoCo30* 0.12*3E-02 



MUITICOMTN_NrNT SntOTTnN PtSotTS tr”*J.) 

COMPCSITION RESIDUALS (EXP - CALCI- 
ttO. T X 8IY 0 1,111C Yrxl) Y(:11 _C 1111 t.AMMA PHI (UmRONENT BY COMPONENT MEAN ABS DEV 

14 55.10 0.3010 672.16 017.15 0.4448 0.4411 708.66 1.3643 0.9754 ACETONE 0.1732E-02 0.2362E-02 
0.6-70ft 0.5495 0.5477  496.76 1.0t-03 0.9542 METHAt:01 0.1813E-02  
0.0772 0.0057 0.0392 214.57 1.0495 0.9112 ISOCH3OH -0.3542E-0? 

15 55.00 0.2907 657.38 660.17  0.4461 0.4117 701.66 1.1782 0.9760 ACETONE 0.7390E-02 0.6438E-02 
-n.6475 0.5794 0.531 406.76 1.0555 0.9553 METHANoL -0.9655E-02 
0.0638 0.1245 0.0227 214.57 1.3500 0.9918 ISOCH3OH 0.2268E-02 

16 55.1C 0.0533 464.85 451.73 0.1817 0.1/16 703.66 1.72(8 0.0784 ACETONE 0.6134E-02 0.4647E-02 
0.5611 0.6424 0.6416 496.76 0.9074 0.9771 METHANOL  0.8370E-03  
0.1696 0.1759 0.132,,  214.57 1.0706 0.9374 ISCCH3OH -0.6971E-02 

17 55.10 0.0972 467.75 461.78 0.2124 0.2292 708.66 1.6752 0.9796 ACETONE 0.3156E-02 0.4089E-02 
0.924-9 -1.50150 0.5920 496.76-  0.9<'97----0.070-t METHANOL 0.2973E-02  
1.1879 0.1826 0.1817 214.57 1.0-123 0.9876 ISOCH3OH -0.6139E-02 

14 55.00 0.1062 472.57 466.11 0.2300 3.2251 /09.66 1.6785 0.0702 ACETONE 0.4889E-02 0.6610E-02 
0.64/0 0.9858 0.5957 406.76 0.9999 0.9706"METHANOL -0.9920E-02  
0.1718 0.1942 0.1792 214.57 1.0316 0.9974 ISOCH3OH 0.5020E-02 

19 55.00 0.0319 376.39 366.80 C.1114 0.1036 708.16 1.7844 0.9825 ArFT(iNE 0.2826E-02 0.3430E-02 
0.1917- 0.,=139 0.9100 496.76 0.9046 0.0771 METHANOL -0.5147E-02 
0.5104 0.1547 0.3524 214.51 1.0100 0.99)4 ISOCH300 0.2317E-02 

20 55.00 0.0330 371.79 :161.58 0.1156 0.1172 739.66 1.7787 0.9832 ACETONE -0.1576E-02 0.1539E-02 
0.3-646 0.5132 0.6110 406.76-  0.9950 0.9772 METHANOL  0.2316E-02  
0.6124 0.371? 0.3719 214.57 1.0293 0.0907 ISOCH1oH -0.7342E-03 

21 55.0C 0.0163 366.12 357.89 0.1220 0.1291 708.06 1.7709 0.9838 ACETONE -0.6665E-02 0.7221E-02 
11.2-195 0.4923 0.4819 496.76-._.. 0.9977 0.9772 METHANOL 0.10113E-01 -- 
0.6242 0.1948 0.3990 214.57 1.0285 0.9909 ISOCH3OH -0.4168E-02 

22 55.00 0.7112 502.76 494.67 0.4434 0.4351 708.66 1.4680 0.9839 ACETONE 0.8258E-02 0.6479E-02 
0.1256 0.1466 0.1451 406.76 1.024-1  0.9645 METHANOL 0.1459E-02 
0.4732 0.2100 0.2197 214.57 1.0547 0.0871 ISOCH308 -0.9722F-02 

23 55.01 0.?461 528.01 519.10 0..039  0.1-4?1 708.(6 1.4089 0.9919 ACETONE 0.1177E-01 0.7849E-02 
0.3-912 0.1141 0.3181 406.76 1.0364 0.9618 METHANOL------0.4035E-02 
0.4459 0.1920 0.1997 214.67 1.0667 0.0862 1SPCH300 -0.7742E-02 

24 55a)0 0. 312 7 550.41 551 .38 0.~532 0.'i41" 7w1.6f 1.1283 0.0840 ACETONE 0.9316F-02 0.6213E-02 
0.9,10r 0.',1.10 0.2816 496.76 1.0617 0.9570  METHANOL -0.2621E-02 --- 
0.49v6 1.1688 0.1755 214.97 1.0001 0.0849 ISOCH3OH -0.6701E-02 

25 55.)0 0.9187 720.81 719.35 0.9,,36 0.8571 708.66 1.11/3 0.0834 ACETINF 0.6512E-02 0.5468E-02  1).0-070 9.1144 0.1126 '406.'1 1.5674 0.0138 'AC TIONIIL -0.8209F-02 
0.1643 0.0120 0.03)3 214.57 1.5358 0.9744 ISOC1110H 0.1697E-02 

26 55.00 0.1296 705.47 700.83 0.375? 0.3711 718.6t 1.0107 0.0319 1- r-rcyr 0.4398E-02 0.2925E-02 
0-;-/-671 -11.")783--0.07,T0 496.76 /.5460 0.9343 METHANOL  -0.1219E-02  
0.1027 0.1465 0.0497 214.57 1.5354 0.9746 ISCCH3OH -0.3168E-02 



MULT !COMPONENT SOLH T !ON ftE-SNLTS fftrIT. r- 

COMPCS TT1ON RESIDUALS lEXP-  - CALC,  
NO. T X PF X P P CA LC YE,  X P YC AL C F ICI GAIMA PHI COADONCNT BY COMPONENT MEAN ABS DEV 

27 55.00 0.7o85 693.91 690.60 0.8704 0.8564 708.66 1.025R 0.9841 ACETONE 0.1404E-01 0.9361E-02 
1.07 IT --0 11t-9-9---07-08 t I-- -416 ;76 1 ;49'31-  0.11 -7---ME T HAIM-- - 0 .;-1.11-6E---04- 
0.1373 0.7597 0.0624 214. 7 1.4931 0.9753 I SOCH3OH -0.2677E-02 



ACPTONF(1). - ,ICTOANOttn--- -Mr-rantl-ANNE(3L SYSTEm - 011 

PURE COMPOMENT.PROPERTICS 

TC PC VC OMEOA 04F;AH IIPOLF ETA COMPENENT ID 

503.70 46.60 213.53 0.319 0.187 2.080 0.0 ACETONE. 2 
- 511.20 70.1q0 T/R.--oo 0.- 115 --- 1.660 1.21 METHANOL - 23 _ _ . _ _ _ . . _ . . _ _ _ . 

500.50 47.11 210.50 0.663 1.187 1.6C0 0.0 ISOCH3OH Z2 

PURE COMPONENT PREDICTIVE EQUATIONS • 

VAPOR PRESSURE (ANTOINE) F0UATION COEFFICIENTS MoLAR VOLUME EQUATION COEFFICIENTS 

A R C COMPCNENT A 

0.70200E 01 --0-.-2-24TY1E-- -tCFTtNE -0:5-60-6- E 02 0-.84260-02 -.7-t6-51E--03 
0.78786F 01 0.14731E 04 0.23000E 03 mETHANOL 0.6451F 02 -0.1972E 00 0.3874F-03 
0.676604-r-01 " -0:£;1375F 03- - 0.11711E-01 - ISOCH1OH 0.141SE 03 -0.4981E-  00 -0.9287E-03 -- 

BINARY INTERACTION PARAMETFPS 
muDEL NOMPER 4 0INATY 1t1 NU7".SERS - -0R1ER 

-6-4711-.25 - 11-- -• --" 
156.42 203.64 ACETONE - ISOCH3CH 11 

515.60- METHANOL - ISOCH30H 155 0 

HALA CONSISTENCY TEST 

CI(1) 0.01077 

INFORmAi1'11N - 

MEAN-  APS. try. IN- PRESSUP.r• CALCS. 0.1775F '02 - 
MFAm ARS. U.N. IN cnmprisITInt! CALCS. 

CCMPCNENT - 1 - 0.6931E-02 •  
COMPONENT 2 0.8802E-12 
COMPONENT-  3 0.726 7F-02 - 

0PANn MEAN ARS. 1EV. IN COMPOSIIION CALCS. 0.7667E-02 



------- cznMrnsITInmnesXooALS--(EnP =- CAoc-)- 
N3. T x prx» pCucC vpxp v[^/c p}u C^w w ^ pnl cunpnNENT BY CcwpONcWT MEAN ABS OEv 

l 69.30 0.0360 7/u.00 /2o.O4 0. 10*0 0.0959 1u 1.a] 1.6690 n.«632 ACETONE 0,9134E-02 0.1439E-01 
0. 13460 ---- --~n~mcr ns~o -_~~wxMoL -o~~~4~s=o1 --  
o.^nn o^2zon u.2+i^ ~»~.ol u."~~~ o.»xZ} [~ncnnn* -0 .21 5oF-01 _  

x 66.e4 u.opin 760.00 7Z7.5n 0.z390 0,2174 1o*0.10 1.9P47 o,0717 ~rcT,ws 0.2160E-01 0.14+oE-Ol --'---- -o.~o10 - n.nnsu' 7n~.70 0.9 n 74 n.na 1 s M c T nxmo~----n.z6sns-o2 --- - ---------- 
o.sx1+o o.ixoo o.1990 385.23 o.o5rs u,00za <srC*»n* -o.loo6s-ul 

o 69.83 o.1360 760,00 131.4, 0.33'30 0. 31,38 /1os.67 1.5s5" o."n^ ^cFrnxe 0.111(,[-01 0°2393E-01 n~Z7nn-'--'------ ----0.3»90 0.1443 - n+rn.nl 0,9516 o,v584 VrrnxNoL ----o,Z474E-nl----------- 
o,,6+o o.?Quo o.x3/: 4o.xr n. -)5o o.»o4z I~ccv3on -n.a 5 voL-o1 ~ ~ ~   

+ 76.97 0.0370 76u.no T»'.sn 1407.',6c o. L 7 32 l*o7.~ 1.68 /7 0.9 776 ^Cprnms -0.2 2 23E-02 0°4433E-02 
~  ,./ 1 ~- --- ---o.ru" o-  163T---11 .1015--0 -  9aza--ncTnxwoL --0--  6645E~102  

0.»51u 1). 1091 u,nas aos.xs o,op»z n.va~Z 1snc*sn* -0 .+*31s-0e 

5 56.32 0.1701 7()0.00 75+.*5 0,9"66 0.9o46 r+o.o« ).ni^n o.n930 ^csYowE 0.1977F-02 8.2532E-02 .,~nnsr--'-'------'--' -n,mn/z' 0. 3894 524.1^ ).nros 0.9304  mFn/xwnc'--''o.1nlf.s-o2'- --- --- 
n.o,31 n. o/ ," zz u.naan z~~» z.nnx6 n."r 2 o 1 snCo30n -0 .3oo3 e-02 

6 58.45 o.snn 760.00 752.79 0.6680 0,0765 795.2a 1.1475 0.9810 ^CETnmE -0.8527E-02 0.5684E-02 ------'----).z56n--  0.2507 - - 1 -1542 o.«uu 'xpTxxmnL -0.6212E-02 ---- 
u.1p^« o.n/u o,orzo z56.n4 I.L273 o.o7az lsuc*3011 n.2a1*E-02 ~ ~ ~  

7 63.65 o.a9c;s 760,r0 7+s.s7 n.s7no r). 5C)1() 940. 98 1.2910 0.9816 ^csTnwe -u.BvnE-o\ 0.1379E-01 
o.T~`r --- ~~r~~~~a---~~znR9r 0471--mcT*-AmnL 0~206-9F=01 
o.^s,o o.z12 0.2192 331.77 1.0636 u. 9uo7 /\ocn»ou -0 .6794s-02 + ~  

o 77.41 0. 05? re.u.oV r -A,,s3 0. 1606 o,17,4 1425.47 1.6,645 ().c) 195 ^c(. TON E -0./182r-01 0.7879E-02 
f). -114895 7.n^/7 l/sZi.s/ -' o.ou+~-- o.nCoa mETnm«nL '~~.aTqoF-n2 ------ - -- 

n.oln -2 n./nus n,7x)o ~15.`7 1,no|} o.nxa/ lJcc*~n* o.sul»E-OZ 

" 69./3 0.1rr4 r6o 0.3')18o 7aa.u? ~.~|o 0.3241 |//n.zs L.s42/ 0.1)793 AcrTowE -o,a»noE-oZ O.ln53E-0l ' - -- o.nni' o.aono "az.^z ,."4s 4 - u. 0»"7 mF rw4wn L ~ n.znz"c-or --- ---- 
o,uo4z o.3»ol o.36^o ~ ~ ~o.~ o.^,x6 o.na4s 1snc*su/n -o.J:94F-ol 

10 68.18 7t,0.o0 730.29 n.?306 0.2113 |nex.«x |.Ijxs* 0.1)/34 ^cETnNL 0.2570E-03 0.1723E-03 
o.+*93 --- o.nxxs-ocrt3r--  mz).up--o.nr44--'o f461 mpr,wwvoL -0-.-1r 54e=n3  
o.**or o.zv 5p o,/s6 o 4 |o,n ~ o.'~T1r o,9x3n 1soCx3n* -n.94^7s-n4 

it 63.10 c.16>) rbO.00 790.19 0.1300 o.o«\ "z4.6r /.6o+0 0.v6/1 ACenmc -0.9483e-c* 0.132aE-03 
n.~~~~---------------'--0.x~~o o,os»* - o8^."/ 1,0046 Cl. q~n0 -  Mr- rnxwnL --- n.l9nnE-n2-- -- ---- 
0.0406 o,n|~4 n.oI ^~ }7».)n o.o I ^} 0. '-,777 }\OC*xo* -o.l»ooF-oZ 

12 63.z7 «.|z3 1 76u.00 r+6.n" n.z*av o.as4 ^zv.w I. ~ 4 4* n.^ono ^ccrnwE 0.1540E-02 0.Zlo2E-02 --- ~~~nn~----'-- - 0.6`76 o,~"~" 6^~.~n |.o/zp o.r~»x mcr* ~ w xwo~ -o.oz[-n2 
-' - ' 

0.11104 0.1 o.on5 /.nr 3y 325. 75 o.v/~x 0. ')300 m~cosn* o,//moe-oz ----'---- -- - -- 
l3 58.+3 o.»o+n 760.00 7}5,00 o,'i3*6 0.51i7 704.74 1.25(lt 0.n771 ucr7uwp -0,1/37E-02 0^7566E-03 

|.o"51 0.9479-mpnHxmot: 0.43rr)p-03  
n',n~ o'n^', o''`^1* ^'m n'"'^" o'vrnu / ,rrnAflit n' Ac) s,~p-o1 



---ntIrrttt7M-NTAITIVE SmitrrIN-RrsutTS-  tenNT.) 

COMPOSITION RESIDUALS (EXP - CALCI-- 
NO. T X PFXP PrALC YFXP YCALC FILL. GAMMA PHI COMPONENT MY COMPONENT MEAN ABS DEV 

14 62.95 0.7635 760.00 738.46 0.4516 0.4640 020.26 1.3782 0.0780 ACETONE -0.6410E-02 0.4278E-02 
(1VT'770 1.3161 0.1811 680.97 1.0083 0.0528 METHANOL 0.7984F-02 
0.3445 ).1561 9.1519 170.74 1.0004 0.9810 IS(JEH3011 0.3432F-02 

15 64.65 0.3199 760.00 737.41 0.5465 0.9-,5? 971.21 1.3359 0.9915 ACETONE -0.8740E-02 0.8247E-02 
0.1-899 1./940 0.1917 726.71 0.9725 0.9492 MFTHANnL 0.1237F-01 
0.5016 0.2495 0.2531 149.01 1.0466 0.9016 ISOCH1OH -0.3610E-02 

16 /6.79 0.0370 760.00 729.78 C.1055 0.1028 1018.18 1.5996 0.9703 ACETONE 0.2749E-02 0.2953E-02 
0-.5611- 0.6259 0.6/42 707.q2 0.9912 0.0617 METHANOL 0.1676E-02 
0.3570 ).1786 0.1,130 394.93 0.9501 0.9874 ISOCH3OH -0.4435E-02 

17 61.29 0.3167 760.00 748.77 0.4923 0.5019 077.50 1.3247 0.0778 ACETONE -0.9179E-02 0.6816E-02 
0.4711 0.4073 0.3921 638.95 1.0390 0.9505 METHANOL- 0.1022E-01 
0.2632 0.1054 0.1064 295.74 1.0010 0.0810 ISrCH3nH -0.1046E-02 

18 57.54 0.373? 760.00 762.89 0.4982 0.4970 771.66 1.27,,9 0.9750 ACETONE 0.1236E-02 0.8254E-03 
0.5910 0.4923 0.4924 590.56 1.0934 0.9485 METHANOL -0.1265E-03 
0.0350 0.1005 0.0106 244.90 0.9010 0.0794 ISOCH30H -0.1114E-02 

19 57.56 0.4062 760.00 761.92 0.5315 0.5280 772.19 1.2484 0.9762 ACETONE 0.3481E-02 0.3357E-02 
17.5-155 1.4490 0.4540 551 .00 1.1000 0.0474 METHANOL -0.5037E-02 
0.0993 0.7195 0.0179 245.14 J.9343 0.0793 IS0CH3OH 0.1553E-02 

20 64.73 0.4110 760.00 750.30 0.6596 0.6735 071.6( 1.2445 0.9011 ACETONE -0.1386E-01 0.1344E-01 
9.-9151 0.1952 0.0350 -728.09 0.9f71 0.0476 METHANOL 0.2016E-01  
0.5961 0.2/152 0.2915 349.16 1.0093 0.9791 ISOCH3OH -0.6301E-02 

21 61.77 0.4954 76).00 753.70 0.6768 0.6910 P9f.11 1.1862 0.0025 ACETONE -0.1418E-01 0.1010E-01 
0.1370 0.1480 0.1329 650.59 1.0404 0.9417 METHANOL 0.1514E-01 
0.3767 0.1752 0.1762 302.91 1.1357 0.9/45 ISOCH30H -0.9629E-03 



--4Crfirttr-t-1-t-  --,----tT:T ri1Ntvt-t7.-/----,--W A Tr r/ ( -IT - Slf STrT-  114 

PURE CCMPONFNT PROPERT IFS 

TC oc VC OMEGA ONA.E1 A11 01 POLE ETA COMPCNFNT 10 

508.70 46.6n ?I3.5.) 0.309 1.197 2.980 0.0 ACETONE 2 
513770-Tr3.-5-1- -t tR. 00 0.557 0.105 1.660 1.11 °IFTPANCIL 23 . 
647.40 218.30 55.20 0.344 0.210 1.850 (1.0 WArf P 34 

PURE CIPPUNENT PREDICTIVE EQOAT I e'l S 

VAPOR PpFssuRF (ANTOINE) I:011AT ION COEFFICIENTS MCI AR VOLUME EQUATION COEFFICIENTS 

A 8 C COMPONENT A 8 C 

0. 702 nmr_ 31 0.--t-t-n-rot--o4 --0--;-22-410t--0-3 - ArET-CNr.- 0-.5t,-86-E- -02 0-  .8426t--‘02- 0n1-651r=7-03--  - 
0.78736E 01 0.14731E 04 0.13010E 03 METEANol 0.645 IL 02 -0.1172E 00 0.3874E-03 
-oTo65-ar-01- -0.16697F 94 0.22000E 03 NAT r.8 0.2200E 02 -0.3642E-01 0.6856E-04-- 

BINARY INTERACTION PARAMETERS 
MODEL NUMIER, 4 • ft TNAR.-Y-111-Nt1M3fP ---- 110 0ER - 

-43.1- 6 4`7-6-;2f'r ACE-TONE-  - METHANCL - 12 0 
527.84 1439.95 ACETONE - WATER 17 0 
4-8-3-7,/ 6 -17.7..47 --IFT141NOt-  - WATER 157 0 

HALA CONSISTENCY TEST 

C II 1) 2.4081 

SttrAMA P. Y fit-t-f-A1-f1-r-teht.--f-Nf Oft (0 411-trl 

MI: AM MIS. nFv. IN PRESSURE CAL CS. 0.1727F 02 
11. All A3S. DE V . IN CCMPOSIT ION CALCS 

COMPCNI. NT I 0.3141r -o t 
CO:4P1';NL NT 2 0.2741E-01 

- culprly.NT - 3- 0.1291E-01 

CR At!') .11-.API 4. OF.V . IN C9xPoS IT ION CAL r S. 0.?654 r- 01 ___ ____ ........ 
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COMPOSITION RESIDUALS IEXP - CAIX1--- 
NJ. T X PEXP PrAtr Y9XP YCALC FIN ,AiNtA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

1 70.00 0.1000 760.00 /90.6? 0.6100 0.5649 1145.73 3.8048 0.9789 ACETONE 0.4511E-01 0.3008E-01 
11.100t1 0.1300 0.1(14 987.10 1.4249 0.9506 METHANOL -0.1844E-01 
0.1009 0.7600 0.2667 233.08 1.1024 0.9/56 WATER -0.6668E-02 

2 70.00 0.1090 760.00 788.97 1.5700 0.4640 1146.73 3.1104 0.9/64 ACETONE 0.5605E-01 0.3737E-01 
0.7000 0.7400 0.2897 807.10 1.2253 0.9542 METHANOL -0.4920E-01 
0.7011 0.2400 0.2461 233.09 1.1661 0.0776 wATFP -0.6850E-02 

3 69.40 0.1000 760.00 788.27 0.4190 0.3938 1175.05 2.6799 0.9742 ACETONE 0.36208-01 0.2413E-01 
0.1007 0.t550 0.3077 067.9? 1.1206 0.9562 METHANOL -0.3277F-01 
0.6001 0.2150 0.2185 227.11 1.2352 0.9781 WATER -0.3475E-02 

4 68.80 0.1001 760.00 797.21 0.3700 0.3409 1104.65 2.3840 0.0719 ACETONE 0.2907E-01 0.1938E-01 
9.4000 0.4500 -0.4735 848.87-  1.0671 0.0569 METHANOL -0.2348E-01  
0.5000 C.1PCC 0.1856 221.27 1.3064 0.9776 WATER -0.5585E-02 

5 68.00 0.1900 760.00 806.36 0.3700 0.2E90 1077.01 2.1681 0.9695 ACETONE 0.2017E-01 0.1345E-01 
0.5010 9.5400 0.5594 824.14 1.0293 0.0572 METHANOL -0.1044E-01  
0.4100 0.1400 0.1497 ?13.60 1.3786 0.9766 WATER -0.9729E-02 

6 66.50 0.1000 760.00 798.26 0.7600 0.2679 1029.00 2.0049 0.9678 ACETONE -0.7854E-02 0.6562E-02 
0.617a0   0.6100 0.6212 779.11 1.0122 0.9576 METHANOL 0.9844E-02  
0.30)0 0.1100 0.1120 200.05 1.4524 0.9757 WATER -0.1988E-02 

7 65.00 0.1000 760.00 791.54 0.??00 0.2414 081.07 1.8747 0.0661 ACETONE -0.2144E-01 0.1705E-01 
.017-1100 ---1i.-7100---.6944 736.46 1.9049 -0.9577--MFTHANOL  0.2557E-01  
0.7000 0.9700 0.0741 187.15 1.5265 0.9745 WATER -0.4127E-02 

8 63.50 0.1000 760.00 785.31 0.1950 0.2192 936.51 1.7679 0.0644 ACETONE -0.3424F-01 0.2395E-01 
1.917110 1./000 0.7441 695.52 1.0042 0.9577 METHANOL 0.3592E-01  
0.1010 0.0150 0.0167 174.96 1.6010 0.9732 WATER -0.1678E-02 

9 65.00 0.2000 760.00 766.01 0.7700 0.65/5 081.07 2.5081 0.9808 ACETONE 0.6249E-01 0.4166E-01 
---0.1001 0.)700 0.1267 736.46 1.2451 0.0459 METHANOL -0.5675E-01 

0.7000 0.2100 0.2157 107.15 1.2245 0.9714 WATER -0.5737E-02 

10 65.50 0.7011 760.00 700.31 1.6150 0.5739 097.49 7.1909 0.9788 ACETONE 0.6111E-01 0.4074E-01 
0.-2000 0.1900 0.2787 750.53 1.1265 0.'44t03 METHANOL-------0.4874E-01  
0.6000 0.1850 0.1974 101.17 1.3043 0.9730 WATER -0.1237E-01 

11 65.50 0.2r01 /60.00 794.69 0.5600 0.510? <9/.48 1.9791 0.0767 ACETONE 0.4982E-01 0.3322E-01 
0.'1000 0.2100 0.7191 750.51  1.0653 0.9504 METHANOL -0.3810E-01 - 
0.5000 0.1(00 0.1717 191.47 1.3075 0.9735 WATER -0.1172E-01 

12 64.50 0.2000 760.00 789.08 0.5000 0.4608 066.9 1.8186 0.9751 ACETONE 0.3971E-01 0.2614E-01 
0.4000 0.,700 0.3007 777.60 1.0346 0.0519 METHANOL -0.2874E-01 
0.4000 0.1100 0.1405 183.01 1.4733 0.9737 WATFR -0.1047E-01 

13 63.50 0.2000 760.00 787.97 9.4410 0.4109 936.51 1.7130 0.0754 ACETONE 0.2045E-01 0.1364E-01 
a.5000---- 0.4700 0.4736 695.52 1.0210 0.9528 METHANOL -0.3634E-02  
0.3000 0.0900 0.1068 174.96 1.5506 0.9713 WATER -0.1682E-01 



1ULTMDM-PUNL-Nt-tUtNfitffM-P-f-StitTS ff1-,01- 

'COMPOSITION - RESIDUALS - TEXP - CALC1° 
NU. T X PCXP PCALC YFXP YCALC. F1CL GAMMA PHI COMPONENT BY COMPONENT MEAN ABS 0EV 

14 62.50 0.2000 760.00 780.66 0.3950 0.3844 907.1? 1.6206 0.9716 ACETONE 0.6430E-03 0.4491E-02 
0.604-0 --0.-5TMU 0-.543TE 669-.26 t.olsn - 0.9533 -METHANNL 0,-;-6094E-02  
0.2000 0.0650 0.0717 167.22 1.6460 0.0724 WATER -0.6737E-02 

15 61.30 0.2000 760.00 17.41 0.3400 0.3548 864.37 1.5454 0.9701 ACETONE -0.1483E-01 0.1043E-01 
 0.7001- 0.6250 0.6093 631.37 1.0221- 0.9539- -METHANOL- -0.1565E-01 
0.1000 0.0350 0.0351 156.15 1.7342 0.9717 WATER -0.8268E-03 

16 62.80 0.3000 760.00 760.89 0.7600 0.6999 015.86 1.0967 0.9.913 ACETONE 0.6011E-01 0.4007E-01 
I:1000 0.0650 0.1092 f.77.04 1.1561 0.9431-  METHANOL -0.4424E-01-  ____ 

0.6000 0.1750 0.1909 169.51 1.3026 0.9689 WATER -0.1586E-01 

17 62.70 0.3000 760.00 767.33 0.7000 0.6704 912.04 1.7224 0.9799 ACETONE 0.7056E-01 0.4704E-01 
0.-71110 0-.1500 17.2026  674.44- 1.0878 -0-.9458 METHANOL -0;5257E-01  
0.5000 0.1500 0.1690 169.74 1.4810 0.9104 WATER -0.1799E-01 • 

18 62.30 0.3000 760.00 774.23 0.6250 0.5732 901.32 1.6011 0.9783 ACETONE 0.5176E-01 0.3451E-01 
0:3-0-0-0 0.-2550- 0. 2872 - 66410- -1.0559-  '0.9475-  METHANOL -0.-1219E-01- 
0.4000 0.1200 0.1306 165.70 1.5010 0.9709 WATER -0.1957E-01 

19 61.50 0.3000 760.00 776.03 0.9700 0.5270 070.44 1.5113 0.9160 ACETONE 0.4304E-01 0.2869E-01 
0.-40-00-- -0.3450 1.3694 - 6-43.80 1.0444- -0.9488 METHANOL-  -0.2O8-01 
0.3091) 0./850 0.107? 159.77 1.6639 0.9709 WATER -0.2219E-01 

20 60.50 0.3000 760.00 775.54 0.5200 0.4879 150.47 1.4412 0.9152 ACETONE 0.3245E-01 0.2163E-01 
a.50,30 0.4150- -0.4-4-00- 619.14 -1-.0452 -00;-9498---METI1ANOL--  -,-0.2496E-01  
0.2000 0.3650 0.0725 152.60 1.7868 0.9705 WATFR -0.7494E-02 

21 59.50 C.3000 760.00 777.16 0.4650 0.4530 821.18 1.3839 0.9136 ACETONE 0.1190E-01 - 0.7996E-02 
U:6--01-01 -0.5100-  0.5104 595.-34 1.0539 0.9503 -METHANOL -0.1044E-01 
0.11)00 0.9350 0.0366 145.70 1.8893 0.9690 WATER -0.15511-02 

22 61.50 0.4000 760.00 764.54 0.7900 0.7283 070.44 1.5510 0.9015 ACETCNE 0.6168E-01 0.4112E-01 
0.1100- - 0.1600 -  0.1004 643.80 1.1196 0.9408 METHANOL -0.4037E-01 
0.5000 0.1500 0.1713 159.77 1.5841 0.0669 WATER -0.2131E-01 

23 60.80 0.4000 760.00 761.51 0.7250 0.6660 S58.74 1.4452 0.9805 ACETONE 0.5819E-01 0.3879E-01 
0.1550-  0.1399- -626.4 '1.0075-  0.0435 METHANOL -0.3493E-01 

0.4000 0.1200 0.1433 154.72 1.7057 0.9647 WATER -0.2327E-01 

24 60.00 0.4000 760.00 762.07 0.6701) 0.6150 P36.74 1.3694 0.979? ACETONE 0.5406E-01 0.3604E-01 
0.3000 1.'420 0.273? 607.09 1.0788 0.0453 METHANOL -0.3117E-01  

0.3000 0.1480 0.1109 149.12 1.8288 0.9607 WATER -0.2289E-01 

25 59.40 1.4000 -760.00 772.12 0.615C 0.5710 820.4° 1.1114 0.9776 ACETONE 0.4317E-01 0.2878E-01 
 -0.4000 0.3220 0.3524 592.4'; 1.0840 0.9462 METHAN0L -0.3044E-01 

0.2000 0.1630 0.0757 145.0? 1.9509 0.9604 WAT FR -0.1273F-01 

26 58.4C 0.4000 760.00 773.57 0.5650 0.5339 793.99 1.2657 0.9761 ACETONE 0.3111E-01 0.2074E-01 
- 0.40'20-  0.4277 569.82- -1:0992 -  •0.0470 MF1HANC1: -0.2574F-01 --- 

0.1030 0.0330 0.1344 13R.43 2.0739 0.9670 WATER -0.5371E-02 
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COMPOSITION RESIDUALS (EXP - CALC1 
NO. T X Pt XP PCAtC YPXP YCA1C FICA GAMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

27 60.00 0.5000 760.00 797.61 0.1100 0.7534 836.74 1.3359 0.0819 ACETONE 0.5657E-01 0.3771E-01 
0.1000    0-.0650 0.0961 -6-17.09 1.1229 0.9392 - MPTHANOL -0.3096E-01 
0.4000 0.1250 0.1506 149.12 1.9453 0.9652 WATEP -0.2561E-01 

20 59.40 0.5000 760.00 162.80 C.7500 0.69(9 820.49 1.2672 0.0808 ACETONE 0.5311E-01 0.3541E-01 
1.2000 0.1600 0.1852 597.19 1.119P 0.9411 METHANOL -0.2522E-01 
0.3060 0.0000 0.1179 145.03 1.9953 0.5660 WATER -0.2785E-01 

29 58.60 0.5000 760.00 767.38 0.7000 0.6490 799.20 1.2173 0.0795 ACETONE 0.5101E-01 0.3401E-01 
11.3019 0.2370 0.7701 574.17 1.137? 0.9428 METHANOL - -0.3(108E-01 --  
0.7000 0.)680 0.0309 149.72 2.1456 0.0661 WATER -0.1293E-01 

30 57.60 0.9000 760.00 769.34 0.6500 0.6074 773.20 1.1789 0.9782 ACETONE 0.4261E-01 0.2841E-01 
0.4-Oft) 0.1170 0.3514 591.10 1.1541 0.0439 METHANOL -0.3438E-01  
0.1000 0.0330 0.041? 133.33 2.2960 0.9658 WATER -0.8226E-02 

31 59.10 0.6000 760.00 764.45 0.8700 0.7772 812.46 1.1933 0.9819 ACETONE 0.4284F-01 0.2856E-01 
 n.inern 0.1100 0.0952 585. P9 1.162? 0.9170 METHANOL -0.1521E-01 
0.3000 0.1000 0.1276 141.02 2.1885 0.0630 WATER -0.2763E-01 

32 58.30 0.6000 760.00 769.21 0.7700 0.7749 791.31 1.1485 0.9109 ACETONE 0.4522E-01 0.3015E-01 
0,-,--2010 0.1630 0.186P 567.55 1.1867 0.9389 METHANOL -0.2380E-01  
0.2000 0.1670 0.0184 137.78 2.3767 0.9635 WATER -0.2143E-01 

33 57.30 0.6000 760.00 772.C8 0.7200 0.6792 765.53 1.1153 0.9798 ACETONE 0.4081F-01 0.2721E-01 
0.1111    1.2450 0.2755 545.71 1.2206 0.9403 METHANOL -0.3046E-01  
0.1000 0.0350 0.0453 131.46 2.5642 0.0634 WATER -0.1035E-01 

34 58.20 0.7000 760.00 770.36 0.8270 0.8031 788.71 1.0982 0.9820 ACETONE 0.2321E-01 0.1547E-01 
1.1000- 0.1950 0.0977 565.29 1.2431 0.9347 METHANOL -0.2742E-02 
0.2010 0.0780 0.0985 137.14 7.6547 0.9605 WATER -0.2047E-01 

35 57.20 1.7000 760.00 774.02 0.7780 0.7544 762.09 1.0696 0.9811 ACETONE 0.235EE-01 0.1572E-01 
11.2n00 0.1840 0.1946 543.10 1.2966 0.9365 NU-THAW-IL -0.1059E-01 
0.1000 0.1080 0.0510 130.04 2.0455 0.9616 WATER -0.12°9E-01 

36 57.20 0.8000 760.00 772.38 0.8(00 0.8371 762.09 1.0175 0.0822 ACFTrNE 0.228EF-01 0.1524E-01 
0.10frf) 0.1000 0.1042 543.10 1.3793 0.9321 - 4ETHAWA -0.4195F-02  
0.1100 0.1400 0.0517 110.q4 3.3133 0.9575 WATER -0.1866E-01 

____ 



ACETONE 111 - MFTliAMOL I 2 ) - VAT EP t 3 /--- S-Y-str,h -ors 

PURE COMPONENT PR0PERT IFS 

TC PC VC OMEGA OME(;AH DIPOLE ETA COMPONENT ID 

508.70 46.60 '13.90 0.301 0.197 2.890 0.0 ACETONE 2 
513.720------T1-.-51 ----rt FLIT-  G. S ST 0.105 1.660 1.21 METHANOL 23 
647.40 218.30 55.20 0.144 0.010 1.850 0.0 IN AT FR 34 

PURE COMPONENT PREDICTIVE EQUATIONS 

VAPOR PRESSURE (ANTOINE-) FOUNT ION COEFFICIENTS MOLAR VOLUME EQUATION COEFFICIENTS 

A F1 C COMPONENT A B C 

0.70200E 01 o .-t-r 6-rot -74 0.72_4011f 03 pr ri 'ONE 0-.56-8-f-E t12 0-.-)34-2-5E - u i O:-its-TF-03 
0.70716E 11 0.147 0 1F 04 1.23111F .33 'METHANOL 0.6451E 02 -0.19721-00 0.3874E-03 
0. o16681- UT-  0.11E c17 "-i4-" 0.77/111F 01 WATER 0.2289E 0? -0.3642E-(71-  13.6856E--04 

BINARY INTERACTION PAPAMITEPS 
lotrIDEL IN' U MER 4 01 NA P-Y 1.11-  ttUmB LIz'S CRDER 

-I-90-.-41 648.25 ACF-ToNF - METHANOL 11 0 
527.84 1439.95 ACETONE - WATER 17 0 
4B3--16 372.4T METHANOL - WATER 157 0 

HAL A CONSISTENCY TEST 

CII1) 1.3451 

StlArotritY-rif --S T AT IS T 1 C AL INFt/R MAT MN 

MEAN Ar/S. 01V. IN PRESSURE CALLS. 0.9579F 01 - - -- --- ------- --- - 
MEAN ABS. OEV. IN COMPOSITION CALLS. 

COMPCNENT 1 0.1470E-01 - - -- --- ------ - 
COMPENENT 2 0.1271E-01 
C Om 9  1' Al E N T 3 0.718PE-07 

GPAN1 MEAN ABS. nEv. IN COMPOSITION CALLS. 0.1154F-01 



---181 , .; . , . . . tt T S----.  " - -- " -- - - - . 

COMPOSITION RESIDUALS (EXP - CALC) -- 
NA. T X PFXP ()CALE, YEXP YCALC F101 GAMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

1 90.71 0.0020 760.00 769.98 0.1410 0.0503 2051.19 9.0978 0.9660 ACETONE -0.9323E-02 0.2273E-01 
0.-0-5-60 0.2560 .o.2e0A 1790.06 -  2.01103 0.066ft-  METHANOL -0.2477E-01 
0.9420 0.7030 0.6689 537.11 1.008? 0.9910 WATER 0.3409E-01 

2 79.95 0.0020 760.00 728.98 (1.0030 0.0209 1532.24 4.7736 0.9649 ACETONE -0.1785E-01 0.2302E-01 
n.--734-o• 0.6070 0.5725 1259.54 1.3679 0.0675 METHANOL 0.3452E-01 
0.7640 0.390C 0.4067 353.09 1.0840 0.9870 WATER -0.1667E-01 

3 70.33 0.0020 760.00 737.92 0.0080 0.0082 1157.22 2.4920 0.9597 ACETONE -0.1669E-03 0.1995E-02 
0.6190 0.1330 0.8358 897.84 1.0358 0.9649 METHANOL  -,0.2828E-02 
0.3590 0.1590 0.1560 236.42 1.3276 0.9794 WATER 0.2991E-02 

4 69.14 0.0030 760.00 744.5? 0.1140 0.0109 1116.18 2.3245 0.9587 ACETONE 0.3065E-02 0.5769E-02 
0-:-.70ft-8 T7.4980 - 0.8667' 859.57 1.0207-  0.0642 METHPNOL -0.8655E-C2.  
0.2890 0.1?80 0.1224 224.57 1.3715 0.0780 WATER 0.5586E-02 

5 78.43 0.0040 760.00 727.47 0.1290 0.0366 1467.66 4.3648 0.9651 ACETONE -0.8593E-02 0.1898E-01 
0.76617 0.6190 0.5915 1105.22 1.3044 0.9672 'METHANOL - 0.2847E-01- 
0.7300 0.3530 0.3729 331.97 1.1033 0.9862 WATER -0.1988E-01 

6 70.95 0.0040 760.00 743.12 0.1080 0.0170 1179.05 2.5582 0.9602 ACETONE -0.8955E-02 0.5969E-02 
0.618f7 0.1170 0.8134 918.3? 1.0430 0.9649 'METHANOL 0.3614E02  
0.3890 0.1750 0.1617 242.81 1.3105 0.9798 WATER 0.5337E-02 

7 66.03 0.6040 760.00 749.84 0.0060 0.0114 1014.13 2.0069 0.9562 ACETONE -0.5386E-02 0.3589E-02 
 -81110 0.9460 -0-.0455 -765.6-7. -1.0021- -(40625.  ME THAN01.0- 61.5268E-03- 

C.1080 0.0480 0.0431 195.93 1.4690 0.9745 WATER 0.4854F-02 

9 66.14 0.0060 760.00 750.3? 0.0150 0.0127 1017.6? 2.0170 0.0567 ACETONE -0.2205E-02 0.6287E-02 
J1.8780. 0.9290 0.9352 768.84 1.0025 0.9625 METHANOL -0.7228E-02 . 
0.1190 0.0570 0.0476 196.88 1.4840 0.9747 WATER 0.9428E-02 

9 76.13 0.0100 760.00 731.27 0.15?0 0.0742 1373.82 3.8053 0.9658 ACETONE -0.2222E-01 0.2003E-01 
0.316a 0.5340 0.6040 1104.26 1.2213 0.9663.  METHANOL.  • 0.3005E-01 
0.6740 0.3140 0.3218 302.03 1.1380 0.9849 WATER -0.7832E-02 

10 79.82 0.0170 760.00 743.87 0.2220 0.2153 1526.63 5.9787 0.9716 ACETONE 0.6730E-0? 0.4487E-02 
0.t26-0 0.156C - 0.3571 1253.90 1.6194. 0.0641 METHANOL -0.1082E-02  
0.1570 0.4220 0.4276 351.24 1.0473 0.9868 WATER -0.5649E-02 

11 80.99 0.1191 760.00 762.06 0.2410 0.2496 1573.22 6.4866 0.0723 ACETONE -0.7606E-02 0.5071E-02 
11--.-1110 0.3.090 0.3077 1300.25 1.1101 0.0636 METHANOL 0.1288E-02 
0.0810 0.450G 0.4417 366.71 1.0321 0.9367 WATER 0.6318E-02 

12 65.02 0.0200 j60.00 147.76 0.)500 0.0535 982.511 1.9448 0.9582 ACETONE -0.3488F-02 0.2323E-02 
t0.T8707 0.9120 0.9099 737.01 -  1.0008 0.0670 'METHANOL. 0.2136E-02 
0.1941 0.0180 0.0367 187.32 1.5159 0.9745 WATER 0.134(E-02 

13 71.62 0.0390 760.00 754.70 0.1730 0.186? 1207.99 2.8422 0.0691 ACETONE -0.1324E-01 0.2601E-01 
0.41cr0 - 0.6240-  0.5850 - 940.85- 1.- 1004-  0.9629 -  METHANOL -0.3901E-01  
0.5510 0.2030 0.2288 249.87 1.2301 0.9815 WATER -0.2577E-01 

_ _  



MULTICOMMINENT SOLUTVIN RFNUt-T-S-1-Cntliv1-- 

COMPOSITION RESIDUALS TEXP --CAT-C-I---- 
NO. T X PFXP PCALC YFXP YCALC F1CL GAMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

14 66.21 0.0400 760.00 759.03 0.0810 0.1141 1019.84 2.0368 0.9618 ACETONE -0.3314F-01 0.2209E-01 
0.76-f10-- Tr.1150 0.R071_____.770.87 1.0047-  0.q616 METHANOL-  0;7101E-02 
1.2000 0.1040 0.078? 197.50 1.465? 0.0761 WATER 0.2583F-01 

15 69.78 0.0440 760.00 762.40 0.114C 0.1670 1120.c4 2.411? 0.9657 ACETONE -0.2799E-01 0.1866E-01 
i..0)7r) 1.6970 1.6/57 84.00 1.1119 0.9622 MFTHAN1L 0.2181F-01 
0.4040 0.199C 0.1678 775.92 1.310P 0. )102 WATER 0.6190E-0? 

16 73.90 (1. 0)4,1i) 760.01) /61.11 3.1150 0.3607 1,N1/.27 4.11/6 0.9748 ACETONE -0.2524E-01 0.1683E-01 
(1. 1e'8 rr 0.1490 0.3753 1070.97 1.1848 0.9599 METHANOL 0.2370E-01 
0.7940 1.114.0 0.3145 275.20 1.0809 0.°872 WATER 0.1537E-02 

0 
17 73.91 0.9550 760.00 781.15 C.4900 0.5979 1287.60 5.4605 0.9783 ACETONE -0.1788E-01 0.1192E-01 

0.0710 - -0.1610--  0.27,14- -1071.74 I.6793-  0.t1546 MFTHANGL 0.76111`-02 
0.8740 0.344C 0.3287 275.31 1.0454 0.9794 WATER 0.1527F-01 

18 65.01 0.1630 760.00 760.15 0.146U 0.1648 982.18 1.9441 0.9637 ACETONE -0.1879E-01 0.1253E-01 
0.7560 1.7790 0.7665 737.29 1.0024 0.9605 METHANOL  0.1259E-01 
0.1810 0.0750 0.0688 187.40 1.5022 0.9755 WATER 0.6242E-02 

19 68.23 0.0680 760.00 768.19 0.204C 0.2304 1089.55 2.3150 0.9681 ACETONE -0.2643E-01 0.1762E-01 
11;-5750 0.6290 0.6119 831.19 1.0330 0.9604 METHANOL 0.1707E-01 
0.4070 0.167C 0.1576 215.94 1.3479 0.9785 WATER 0.9364E-02 

20 64.44 0.0720 760.00 760.44 0.1460 0.1754 064.90 1.8668 0.9635 ACETONE -0.2943E-01 0.1962E-01 
0.7890 0./960 0.7774 720.95 1.0011 0.9596--MET1-1ANOL 0.2358E-01  
0.1390 0.1580 0.0522 192.52 1.5407 0.9745 WATER 0.5839E-02 

21 64.39 0.0761 760.00 767.64 0.1610 0.1895 013.28 1.8702 0.9641 ACETONE -0.7454E-01 0.1636E-01 
0.7740- r 0.7760 0.7581 719.58 1.0013 0.9595 METHANOL 0.1770E-01 
0.1510 0.1630 0.356? 182.11 1.9176 0.9747 W".TER 0.6829F-02 

22 62.57 0.)810 760.00 756.49 0.1650 0.1779 909.19 1.7953 0.9632 ACETONE -0.1291E-01 0.8602E-02 
1.9640 0.9130 0.r91n 671.96 1.0021 0.9593 METHANOL 0.1112E-01 
1.0550 1.1720 1.0292 11.7.75 1.6132 0.0734 WATER 0.1775E-02 

23 62.91 1.3940 760.00 799.77 3.1710 0.1803 019.,18 1.7772 0.9638 ACETONE -0.1827C-01 0.1218E-01 
0.11-1-1-0 0.79/0 0.7812-- -(79.97 1..0016-"0.95Y? ME- TMANOt 0.1585E=01  
0.0830 0.0330 0.01)6 170.36 1.5963 0.9738 WATER 0.2412E-02 

24 62.55 0.0991 760.00 759.73 0.7130 0.2150 900.97 1.7477 0.°650 ACETONE -0.1204E-01 0.8023E-02 
0.8150  0./620 0.7915 670.99 1.0026 0.9586 METHANOL 0.8469E-02 _.----- 

0.0960 0.0350 0.0114 167.60 1.6122 0.9716 WATER 0.3564E-02 

25 63.27 0.1070 -760.00 764.66 1.7260 0.2421 929.18 1./919 0.0665 ACETONE -0.1615E-01 0.1076E-01 
0.7450 0.7160 0.7136 681.40 1.0023 0.9582 METHANOL 0. 1235E-01 
0.1490 0.1980 0.054? 173.15 1.5749 0.0/43 WATER 0.3792F-0l 

26 61.11 0.1200 760.00 760.50 1.2310 9.2334 867.45 1.6408 0.9690 ACETONE -0.1039E-01 0.6946E-02 
0.8-661 0.1770 0.7E16 614.-09  1.0084 '0.1)515-METHANOL 0-.-1041E-0t- 
0.0140 0.0050 0.0050 156.94 1.6936 0.9723 WATER -0.3566E-04 

____  



MULTICUmPuatli SOLUTMN-P-OItItTS-trONT.1 

COMPOSITION RESIDUALS tEXP - CALCT- 
N3. T X PEXP 0CALC YEXP YEALC FILL GAMMA PHI (OmPONENT HY COMPONENT MEAN ABS DEV 

27 63.34 0.1210 760.00 770.27 0.7540 0.2710 031.76 1.7860 0.9677 ACETONE -0.1693E-01 0.1128E-01 
0.715,1-0-- 0.6790 0.6669 (91.26 1.0012 11.9574 METHANOt 0.1221E-01 
0.1710 0.1670 1.0623 173.70 1.5731 0.9742 WATER 0.4693E-02 

28 66.74 0.1250 760.00 771.90 1.3720 0.3914 1036.78 2.2639 0.9739 ACETONE -0.1939E-01 0.1293E-01 
--m.186a- 9.4460 0.4117 726.-25 1.0527 0.9560 mcTHAN0L 0.1214F-01 

0.4990 0.1920 0.1740 202.19 1.3335 0.9769 WATER 0.7057E-02 

29 67.21 0.1260 760.00 775.41 0.6840 0.6931 1051,98 3.9676 0.9814 ACETONE -0.9111E-02 0.6950E-02 
0.0320  0.0540 0.0551 900.20 1.5801 0.9449 METHANOL -0.1313E-02 
0.8420 0.2620 0.2516 206.41 1.0894 0.9713 WATER 0.1042E-01 

30 67.39 0.1200 760.00 769.73 0.4530 0.4649 1057.94 2.5729 0.0 765 ACETONE -0.1483E-01 0.9885E-02 
0,-71,40 0.3400 0.3253 905.66 1.1215 0.9541 METHANOL 0.1469f-01  
0.6090 0.2100 0.2009 209.05 1.2465 0.9767 WATER 0.1346E-03 

31 60.83 0.1300 760.00 758.06 0.2380 0.2439 859.62 1.6261 0.9658 ACETONE -0.1091E-01 0.8240E-02 
11.1520  0.7570 0.7446 627.18 1.0096 0.9572 METHANOL 0.1216E-01 
0.0190 0.0050 0.)065 154.93 1.7045 0.9723 WATER -0.1454E-C2 

32 61.42 0.1380 760.00 760.62 0.257C 0.2735 876.18 1.6596 0.9673 ACETONE -0.1652E-01 0.1101E-01 
0. -7-1960- 0.7110 0.6992 641.80 1.0073 0.9569 METHANOL 0.1182F-01 
0.0760 0.3120 0.0773 159.18 1.6(93 0.9729 WATER 0.4692E-02 

33 63.66 0.1390 760.00 769.32 0.1000 0.3186 041.28 1.8251 0.9701 ACETONE -0.1859E-01 0.1239E-01 
o.s-,In 0.61S0 0.5931 699.79---1-.0059 -0.9566 -METHANOL- 0.1507E-01  
0.2420 0.0010 0.0875 176.23 1.537? 0.9747 WATER 0.3519E-02 

34 62.80 0.1460 760.00 772.40 0.)173C 0.3108 915.86 1.7351 0.9692 ACETONE -0.2782E-01 0.1855E-01 
1.67£1-Cr- 0.6450 0.6257 (77.04 1.0053 0.9562 METHANOL 0.1926E-01 
0.1760 0.0720 0.0634 169.51 1.5984 0.9737 WATER 0.8555E-02 

35 63.81 0.1520 760.00 775.05 0.3270 0.3406 049.77 1.8251 0.n712 ACETONE -0.2256E-01 0.1504E-01 
0.5760e 0.5670 0.5527 703.82 1.0083 0.0556 METHANOL 0.1425E-01 
0.2720 0.1060 0.09/7 177.42 1.5281 0.9745 WATER 0.8302E-02 

36 (2.46 1.1970 760.00 773.60 0.3750 0.3039 905.q6 1.6990 0.9725 ACETONE -0.1893E-01 0.1262E-01 
0.680 -0.s130 0.5209 668.22 1.0111 0.4-4539 MFTWiNnL 0.1213E-01  
0.2410 0.1020 0.095? 165.02 1.6002 0.9733 wA1FR 0.5805E-02 

37 59.3? 0.2100 7(0.00 /50.00 0.339C 0.3516 818.34 1.4903 0.9699 ACETONE -0.1156F-01 0.7703E-02 
0.7b50 0.6510 0.6406 5°1.01 1.0258 0.0541 M9THAWIL 0.1044E-C1 
0.0290 0.)100 0.00 0 9 144.4n 1.8144 0.9710 wATEP 0.1113E-02 

33 61.55 0.2150 760.00 772.09 0.10 00 0,4099 870.96 1.6189 0.0728 ACETONE -0.188FE-01 0.1258E-01 
-1.-519 0 0.5130 0.5195 (49.09  1.0149 0.9931 METHANOL 0.1353E-01 
0.20'9 0.1770 1.0/17 160.13 1.6620 ((.0724 WaFk 0.5347E-02 

39 61.36 0.2170 760.00 772.18 0.1920 0.4061 874.411 1.6028 0.9727 ACETONE -0.1412F-01 0.9415E-02 
0.-59650   -0.5180 0;5t75 540.10 1.0156 0.9530---METHANOL 0.1052E-01  
0.1870 0.0700 0.1664 158.74 1.6780 0.0723 WATER 0.3604E-02 



£S111-7-S-  tr,t7011 . 1- 

- COMPOSITION RESIDUALS tEXP --CALCT- 
NO. I X PEXP !'CALC YExp YCA1C FILL GAMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

40 64.16 0.7190 760.00 761.73 0.6830 0.6007 956.31 2.4605 0.9813 ACETONE -0.7695E-02 0.6383E-02 
0.0780 n.-1060 0:1970 713.-30-  1.7634 0-.04-42 METHAPT0L -0:-I8T0f=02  
0.7040 0.2710 0.7114 180.74 1.7304 0.9701 WATER 0.9574E-02 

41 (3.86 0.2770 760.00 75,1.1? G./10C 0.6755 447.2, 2.1737 0.981? ACETONE 0.2453E-01 0.1783E-01 
0.0970 0.0910 0.1177 715.17 1.22/0 0.945? METHANOL -0.2674E-01 
0.6810 0.2090 0.2)69 17/.83 1.2511 0.9707 WATER 0.220(8-02 

42 62.04 0.2210 760.00 769.96 0.4340 0.444? 091.04 1.6669 0.9744 ACETONE -0.1018E-01 0.6784E-02 
0.-5050 0.4640 0.4594 657.44 1.0171 0.9523 METHANOL 0.4552E-02 
0.2740 0.1020 0.0964 163.79 1.6075 0.9728 WATER 0.5623E-02 

43 58.72 0.2198 760.00 763.97 (1.3600 0.3/45 802.17 1.4416 0.07)9 ACETONE -0.1448E-01 0.9651E-02 
0.7900 1.6160-0.6249 977.1,1' 1.0169 0.0520---MFTHANTIL 0.1-1T0E-01  
0.0020 0.1040 0.0017 140.51 1.8807 0.9/01 WATER 0.328(8-02 

44 61.38 0.2430 760.00 773.51 0.4410 0.4498 875.05 1.5866 0.9743 ACETONE -0.8819E-02 0.5879E-02 
0.5,-7-0 1.4720 0.4618 640.90 1.0283 0.9516 METHANOL 0.3175F-02  
0.2300 0.18/0 0.0814 158.89 1.6725 0.9719 WATER 0.5643F-02 

45 62.18 0.2440 7(0.00 771.14 0.4060 0.4979 001.14 1.6952 0.9763 ACETONE -0.1190E-01 0.7931E-02 
--0.411a- 0.3870 0.3813 666.16 1.0269 0.9506 METHANOL  0.5669E-02 
0.1430 0.1270 0.1211 166.31 1.5637 0.9724 WATER 0.6228E-02 

46 63.09 0.2510 760.01 751.95 0.1320 0.7158 924.37 2.2713 0.9818 ACETONE 0.1618F-01 0.1079E-01 
0.0690-  0.066CE 0.-079sr- 6t14.65---2.2900-0.9431 mETHANT71 -0:1-1-76E-01  
0.6110 0.2020 0.2044 171.75 1.2691 0.9691 WATER -0.2421E-02 

47 63.08 0.2520 760.00 767.22 3.5700 0.5/04 r'24.08 1.8138 0.9786 ACETONE -0.3941E-03 0.1476E-02 
-1;7711 0.2690 0.2698 684.39 1.0609 0.9485 METHANOL -0.1820E-02 
0.4780 0.1620 0.1998 171.67 1.4511 0.9720 WATER 0.2214E-02 

48 63.45 0.2540 760.00 761.89 0.6900 0.6858 935.03 2.1524 0.9812 ACETONE 0.4232E-02 0.8252E-02 
0.1001 0.1030 0.1154 (94.19 1.1936 0.9441 METHANOL"----0.1238E-01  
0.6460 0.1070 0.1989 1 74.57 1.1020 0.9697 WATER 0.9146E-02 

49 58.97 0.2550 760.00 767.18 0.3800 0.1999 80.00 1.4412 0.9716 ACETONE -0.1993E-01 0.1329E-01 
0:708-0  0.600a 0.5168 582.08 1.0174 0.9522 METHANot 0.1117E-01  
0.0370 0.)200 0.0132 142.16 1.8/33 0.9(01 WATER. 0.6755E-02 



ACETT101-1) - --mr-I/M---Itl-TAYFtit - "rTmil'in1(3) SYSIF1 01( 

PURE COMPONENT PROPERTIES 

TC PC VC OMEGA OmFAH DIPOLE LTA COmPU6FN'T ID 

50(4.70 46.60 713.50 0.409 0.197 2.990 0.0 ACETONE 2 
506-;00 4i5-.31--  779.03 0.326 0.215 1.720 0.67 MF AC 24 
513.20 79.90 118.00 0.6s7 0.106 1.660 1.21 mFTHAt%(1 23 

PURE COMPONENT PREDICTIVE EQUATIONS 

VAPOR PRESSURE (ANTOINE) FOUATION COEFFICIENTS MOLAR VOLUME EQUATION COEFFICIENTS 

A 4 C CnMPCNENT A 8 C 

0.70200f 01 0.1-1-6-ttl 04 -0.2241-UE 03-- ACFTENE 0--.969-6E -02- -0.8476f-02 0.t6-511-01- 
0.69894E 01 0.11110F 04 0.21351E 03 ME AC 0.1160F 03 -0.4671E 00 0.9221E-03 
0.79-7-96F 01 8.- 14/11E /4 0.23010E 03 METHANOL 0.6491E 02 -0.1972E 00 --0:3874F--03- 

BINARY INTERACTION PAPAMFTEPS 
mnna Nnmarft 4 PINAFY ID NUmRIRS ORDER 

1-6-6./9--- -772.77 ACETnNt - MF At 14 0 --- 

-190.46 640.25 ACETONE - IFTHANOL 13 0 
-tr0.40-- 999.03 MF AC - mETH1NOL 166 

HALA CONSISTENCY TEST 

CHI) 2.0455 

SUMMARY-TT -STMTISTICAL INFORMATIIM 

MEAN AIC. DFV. IN PRESSURE CALCS. 0.1117E 02 
MEAN ARS. 1FV. TN CCMPOSIT ION CALCS. 

rOMPCNENT 1 0.7966E-02 --- 

CCAPONENT ? 0.9959E-02 
COMPCNINT 3 0.133PE-01 

GRAND irnm 111S. Dr_V. IN CI IPrISITION CAL(S. 0.1017F-01 



CA-h)1. NT SOL u-r-m-13/-x-r-s vti S- 

- 'COMPOSITTON'RES1OUALS-tEXP - CALC)- 
NO. T X PFXP PCALC YEXP YCALC ['TOL GAMMA PHI E0APONENT BY COMPONENT MEAN ABS OEV 

1 50.00 0.0180 650.00 659.77 0.1196 0.0192 596.37 1.1130 0.96i3 ACETONE 0.4159E-03 0.7020E-02 
0.41r0 -----------Tr:5650 0:11-75-5- --569.-4-4-- --E--;3114-17 -0-:-9-592 mr-Ac-- ---a71051E-01  
0.4940 0.4154 0.4053 403.35 1.2809 0.9558 METHANOL 0.1012E-01 

2 50.00 0.0205 650.30 659.71 0.1215 1.0218 596.37 1.1328 0.9635 ACETONE -0.3431F-03 0.7765E-02 
-10.411677 n.5620 - 0.5731 550.44 11042 0.9552 ME AC -0.1130E-01' 
0.4935 0.4165 0.4049 403.35 1.2808 0.9558 METHANOL 0.1165E-01 

3 50.00 0.1020 647.70 662.85 0.1110 0.105n 596.37 1.1028 0.9668 ACETONE 0.6049E-02 0.9355E-02 
--n.46,70 0.9140 0.5260 560.44___.- l.2567 0. 9 552 - ME At 0.7989E-02  
0.4330 0.1550 0.3690 403.15 1.3353 0.9547 METHANOL -0.1403E-01 

4 50.00 0.1110 647.50 662.81 0.1710 0.1140 596.37 1.1010 0.9671 ACETONE 0.7021E-02 0.1094E-01 
11.4510   n;5- 290 -05- 1176,- -5-68.44 1".2948- -0.05'12- MF-AC (7-;9393E-02  
0.4201 0.3500 0.3664 403.35 1.3380 0.9545 METHANOL -0.1641E-01 

5 50.00 0.4720 638.20 642.46 0.4660 0.4564 596.37 1.0179 0.9795 ACETONE 0.9603E-02 0.6402E-02 
70.'4651 0.456D - - 0.:4505 568.44 - 1:0606 '0.0542 ME AC -0-.2500E-02' 
0.0610 0.0780 0.0851 403.15 2.0350,  0.9471 METHANOL -0.7101E-02 

6 50.00 0.4940 638.20 649.15 0.4420 0.4342 596.37 1.0164 0.9787 ACETONE 0.7764E-02 0.5175E-02 
0.4470 0.4400 '0.4411" 568.44' 1-.0725 0.9541 ME AC --0-.31- 13E,,,02 
1.0071 0.1180 0.1226 403.35 1.9257 0.9476 METHANOL -0.4648E-02 

7 50.10 0.4520 600.00 606.19 0.9690 0.5460 596.37 1.2004 0.9799 ACETONE 0.2297E-01 0.1664E-01 
0.9175  -0;1700- -0:0260 - 568.4--ti- I51'0-9 -0.9556-- -ME AL 0-:1990E=02 
1.305 0.4030 0.4280 403.15 1.1536 0.0527 METHANOL -0.2496E-01 

0 50.00 0.4110 497.10 602.34 0.961C 0.5321 596.37 1.2184 0.9796 ACETONE 0.2904E-01 0.2007E-01 
0;0170 - 0.1770 -0.1250 560.44 - 1.5411 0.9561' ME AC 0.1076E-02 
0.5520 0.4120 0.4421 403.35 1.1390 0.0535 METHANOL -0.3011E-01 

9 50.00 0.4340 628.50 632.79  0.4800 0.4710 506.17 1.1254 0.9781 ACETONE 0.8231E-02 0.5486E-02 
-0:1240 0.1600 0.1503 - 568.44- 1.3701 0.9548 ME AC t-0.27721-03 
0.442J 0.1500 0.3600 403.35 1.2411 0.0515 METHANOL -0.7951E-02 

10 50.00 0.4310 627.70 631.00 0.45/0 ,1.4621 595.17 1.1349 0.97/9 ACETONE -0.59061-02 0.5557E-02 
0.171J -71.197C-  !Ltr.01- '568.44 1-.18/0 0.9950- Mr AC--  -0.3028E--12---- 
0.4570 0.1960 1.37/1 40'3.19 1.2271 0.9919 mETHANT1L 0.891/E-02 

11 50.00 0.1991 618.00 622.24 0.2)40 0.7257 596.17 1.2335 0.9114 ACETONE -0.1701E-02 0.3279E-02 
mnirl- 0.1170 0.no? 968.44 1.5440 0.9571 mf,  AC -0.1116E-02 
0.6101 0.4690 0.4641 403.35 1.1'zl? 0.9571 METHANOL 0.4920E-02 

12 50.00 0.1040 -616.70 620.137 1.2240. 0.225n 596.37 1.7305 0.9714 ACETONE -0.1659E-02 0.1748E-02 
1.,,w) - • . 0.1060 0.3169 568.44 1.5532 0.99/3 ME AC -0.7517E-01 -- - -...-- 
0.6113 0.4700 0.4674 401.15 1.1219 0.0573 METHANOL 0.2624E-02 

13 50.00 0.0663 521.00 515.38 0.1210 0.1271 596.37 1.6049 0.9707 ACFTCNE -0.60931-02 0.1137E-01 
0. f(63-0 -0.174-0 -0.15.19 -9-t“t44 2.20(.3 1%963-3 ME-AC- 0:1705E-01- 
0.8717 0.7050 0.7160 403.35 1.0134 0.9667 METHANOL 70.1096E-01 



MuLrxtoMp'wr-vr-srumrrnx rzSticr-S- tlr.-°/r~/-- - - - ' - --------- --- -- 
--- -- - ' compnsIT/nm npsIDuxcS (Fnp =-CAcC-1 - wo. r x pcxn "m L C ,Fxp vwL c r/u~ ~^~wx p~~ compnwpmr nv [oM powE mT MEAN ASS oEV 

14 50.100 0. 0643 r) 1x. 5g 5o.|4 n.\|vo o.|2s3 596.37 }.6 1z~ o.,roz ^csmwp -0.630lp-02 o.11uaE-ol  '---~~ 1 roo---n~1~~4 ---'5~n ^+~' 'z.zxn« -o.«~x*---~c ^C-----m.zral~-o1---- -'---'--- 
n.»752 o.r)~o o./r 1 3 ^u3.vs /,o~27 o.«~~e ~pT*^wo~ -o.|o»/E-ul 

15 50.00 so.uo 0.0461 6l9.oO u+3.ry n.~s1n o.o+n~ ,q6.~r 1 ,10 c ] n. 9643 *cc,ows 0.2 783e-02 0.185*E-02 ozn~~n---~--------  s6o,^4 1-0150 0.')5 72 n, ^c -0.2350E-02 '--- -  
0.0947 0.1441 o.14+1 o,\+*r 403.35 /.3206 n.v539 mpTxxwnL -0.428(E-03 

la 50.00 0.04*4 617.50 a4+.9a o.nzon 0.049/ ')96.37 /.1043 o.v^oa ^cpTOmF 0~/74+s-02 0.1649E-01 
'~~n~~o ------- - --n o250 - n.xozn 96H 44 1,0160 0.95 71 "r ^c'---- 0.2300s-01- --' ------ 
0.1)«86 0.1r4, o.~~"~ *os.~s ,.so1 0 0.') 539 wETHowoL -o.z4 74s-nl - -_-___'-_-- 

17 50.00 o.Isvn 656.00 662.18 0.1530 0./619 5ot,.s7 1,0026 n.»69" «Cprnwp -u.ono/s-oZ O.sr83E-ul o.^ Vnl ----'- -------I -a Vxun--n~^°7~-'-*^r~w 2488 --   ~,n,ror2---'-mc -- --  
o.^\|o 0.4/10 0.3542 403.35 /.s4u| o.v54o MEr*^wnL 0.5675p-01 

18 50.00 n.\onn 655.70 667.23 1.1530 0.16?m 5W.37 1.0n2, 0,9681) xcsvoNe -0.9x25E-02 0.3822E-01 
-n~^7oo'------ ---- o.4360 0.4n3r) -- 568.44 1,24x0 0,n552' np «C--  -0.4750p-01- -- --- 

0.4110 0.41/0 0.3937 403. 35 |.s4"7 C). n540 *srxxw«/ u.nr 3 »p-ol 
19 no.oc 0,9110 620.50 a)o.6a n.pvao 0.8924 rv/'.~7 1.001* o.vxs/ ^cpTnwp -o.+nap-n3 0.7777E-03 

~ n  ~v~o --------' - - 0.n450 0.0438 -' 1568.44-' |./zx»-  ~~0.17~69 - ~"4r  ^C---- 0.1165s-02-----'----- 
0.0501 o.vann n.o6an 4oa.3s ~.xs,^ o.n»~e MpniuwoL -o.754 us-u3 

20 150. Oki 0. (MAO 6/0.00 6 1c). q6 0.9950 o.ill oo/ 59fl.3 -1 1 001 o.9*5/ «xpTonF 0.4q/5c-02 0.3388E-02 
9. 12190 --/%1,1*70--'-1r'xt -0.165nc-03  

n.osro v.)^10 n.a^~] 4o3, 3q 1.o»7r o.o»a9 ncTxxwo~ -u.xoo»s-0a ` `   
ol 50.00 0.5190 +4n.50 648.24 o,~1Lo n.52v~ 5')0.',7 1.0425 0.9796 ACETONE 0.1964E-02 U.34 l 3E-02 .unnn------ '----~- - o.,/ 3n-~o.zo"n  - 561.44 L ,zn Y n n.nr2Q - ~ - Mr xc-----o.s/ 56

s-nr'-- - -  
0.2730 0.2500 o.p61/ 4oz.nn |.4nio o.«+76 wEnmyn~ -0.511nE-02 

zZ 50.00 0,1;190 640.00 64o.7* x.5,ao o,sron 596.17 1.0425 0.9796 Accrowp 0.3964c-02 O.3+1uE-n2 
s ~ a",~ |.xuoo o. «5,p »c ^c '- 0.1156 p-07 - -  

0.?7'40 n.zs6o n.z611 +os.3i |.^~4x o.o4/6 ucT*^noL -u,o|lop-oz ------ '- --- ' - '-- ' ' - ' - - --- - 
23 50.00 5o.00 o.ewn 0411.70 as/./r o./ao o.z^`1 sn»./r 1.117-t 0.9118 ^ccrnw[ -0.5110e-02 0.2627E-01 

0.3170 -- ------- -o.--3*4n'--o.3,o3--n^r.4^ 1.3»37--- wc*C-0.343oe-01 --  
0.4540 o, 4 / 4 o o. 3 / 4~ 4 n 3. A5 I .r6po 0. C)540 McrH ^wo~ u,s941c-o/ _-  

o+ 5u.ou n.Js^0 6*9.50 o5a.38 c,2n: 0.z659 596.37 l.Io36 0.9724 ^cpTo~p -0.1486s-01 o.]l5*F-ul --   n.~ u.n~~ ~~ s~p,~~ '.z~rx o.«~vs ~F ^C- -o,ou~nF-0~ --- - ~~ --- 14,)0 -- 
0,4n1) n. 70 o.m y »r ~7.`s 1.a9(Z o.v~»4 mErvm`nL 0. 4732E-01 ~  ~   

zy 50.130 o.o+rn 621.00 6J3.51 0.1638 o.u640 596.37 1.1308 o.nm+ xCprowE -0.2167s-03 U°6657E-O3 ---o.n~zm'------------'~~ 0."150 0. V,40 '-)08.44 1 .004 7 o,n~oa M[ ^C -- 0.10ooE-02  --- --- 
'`.n, )' n.x712 u.n/,o 4,)3.n r.e~x «V+4 mc/Hxn»L -0.7802E-03 -  

?6 50.011) o.23in, usf).00 (,(,6,.n4 n.//`o o.//n 5n~,n L.u3x~ o.»r|o A[,n)wF o,ls)aE-oZ 0.2217E-02 
0. 65,510 - -- --~-51#00 --0.5413  '~»o.'1+ - -1.0*6to --~ V.n~~o -  ------ - MF'AC----~0.33%9t-U2  
0.7140 0.?350 403.35 1.70"8 0.9515 mErx^woL 0.18llE-02 



AULTICMIPONFNT SI LOlii-N. vtnurrS-  tc-rtr.t- 

cnmpnsIttnn RFS-MATS 1EXP --CALC)--- 
NO. T X 1/Exp PCAIC YcXP YCALC FIC1 GAMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

27 50.00 0.2120 655.70 666.1? 0./22C 0.2225 506.17 1.3397 0.9719 ACETONE -0.5464E-03 0.2688E-02 
ri.;510 -1.-5400 1.5435-- -5- 68.4-4:-  1.0969 1/7=79-5o Mr- AC -01484E-02  
0.2190 1.2380 1.2340 403.39 1.7078 0.9516 METHANOL 0.4035E-02 

29 50.00 0.547') 641.70 649.02 0.526C 0.5106 506.17 1.0107 0.0801 ACETONE 0.6408E-02 0.4271E-02 
-0.-37,T0 1.120 0 0.3136 5(P.44 1.1037 0.9529 ME AC -0.4598E-02 
0.1291 1.145C 0.1461 403.15 1.7856 0.9461 METHANOL -0.1808E-02 

29 50.00 0.9300 630.50 634.70 0.5310 0.5244 506.17 1.0153 0.9811 ACETONE 0.6606E-02 0.4403E-02 
--Or04-771 0.4230 0.4263 568.44 1.0602 0.0536 IF AC -0.6253E-02  
0.0150 0.1490 0.0404 403.19 2.0954 0.0456 METHANOL -0.3516E-03 

30 50.00 0.E140 621.90 623.06 C.3730 0.8633 596.37 1.0025 0.9349 ACETONE 0.9705E-02 0.6471E-02 
11.04)5 0.1-500-  0.0541 569.44 1.1375 -0. 0475 MF -AC---- -Cr0411 -7E-a2 
0.3669 0.17 70 0.0826 403.15 1.7967 0.0377 METHANOL -0.5590E-02 

31 50.10 0.4890 641.50 653.14 3.5130 0.4746 506.I7 1.3375 0.9184 ACETONE 0.3837E-01 0.2558E-01 
0.7491 0.2580 0.27)8 561.44 1.1884 0.9534 11 AC -0h1283E-01  
).261 ) 0.3290 0.2545 413.39 1.4000 0.9484 METHANO1 -0.2554E-01 

32 50.00 0.5770 623.30 635.59 C.6180 0.5051 596.37 1.0755 0.9007 ACETONE 0.1287E-01 0.8577E-02 
1.nm0 0.)130 0.0982 56P.44 1.202 0.1528 ME AC -0.5193F-02 
t1..420 0. )(190 3.3367 403.35 1.3174 0.0477 METHANOL -0.7672E-02 

33 50.00 0.5810 623.10 61(.17 1.5100 0.603) 506.37 1.0105 0.0809 ACETONE 0.9987E-02 0.3991E-02 
1.01 t 0 1.1-930-  0.0,774 -568.44- 1.2791-  0.-1576- MC AC -0.4429E-02  
0.'310 3.2980 0.29)6 403.35 1.3506 0.9474 METHANOL -0.1557E-02 

34 50. )) 1.53'0 632.10 649.42 3.9450 0.5'10 50 6.17 1.0555 0.0195 ACITCNL 0.1492E-01 0.9346E-02 
0. -16'1 • 1.191C 8.106') '168.44. 1.2392 0.0531 Mr AC -0.4993E-02 
0.3060 3.2740 0.2830 403.15 1.4014 0.9481 METHANOL -0.0 026E-02 

35 50.00 1.1010 656.30 (68.73 n.)980 3. .))HL 596.17 1.0587 0.9676 ACETONE -0.3034E-03 0.2143E-02 
-9.6641 9.6400 0.6424 568.44 1.1943 C.9553 mE At -0.2409E-02 

1.2351 0.2620 0.2512  403.35 1.7378 0.0531 METHANOL 0.3217E-02 



RETIIYL ETITYL KE-1-1tt:**(1) - $4P-r.71-*Ir t z 1 - -,-20-1,A^Int ("S) SYS TEk• 1)17 

PURE COMPONENT PROPFPT IFS 

TC PC VC 0.4f-',A UmErIAll 01 Pi3L E ETA CC`IPE` NT 13 

533.20 39.50 21P.40 0„327 0. '15 2.701 ).0 :^ EK 21 
562.80 48.60  2P1.11 __.- 0.71t 0.1 0.0 0.0 If N71-NE 5 
508.50 47.00 218.50 0.663 0.187 1.6C0 0.0 2-1 H31-11 22 

- - -- -- - - - 
PURE C,01P0NINT PRE11CT IVF E011AT 10"IS 

‘/APuR PRESSURE (ANTOINE) FOIIAT ION COM-  IC I ENTS MOLAR VOLUME EQUATION COEFFICIENTS 

A B C C1PAPENENT A B C 

0.6-1-742E 11 0.12-1-q6t--  04 0. ?-1 -410E-  03 Mitt--  0.7115E 02 0-.. 9-6 6, OP --f12----Crtfs10E---0.3-- 
• 0.69056E 81 0.12110F 84 3.22079E 03 !ilk Z ENE 0.7 )66F 02 0.14P1F-01 0.15E18E-03 

CI . (1646714r - )1 40. f111151 13- 0.11203f 03 2-r14 3r14 0.1416E 03 -0.4981E 00 0.9287E-03 

BINARY INTERACTION PAPAmETERS 
7107)EL NUN IFP 4 RI NARY-11Y-  NUMBERS-- -CP0LP 

7444:441- 47.95 NEI< - PrN7ENE 2"i7 0 
429.93 114.90 AFK - 2-f)13CH 2 3 9 0 
504;438 7450.47) tIENIENE - 2-CH3(?H 23..3 0 

HALA GUIS IS TFNICy TEST 

C It 1) -1.5142 

 -5`(IMMA-1'Y--  Of ST AT 1ST I CAt INVORMAT TON--  _ 

_-MEAN APS. ;VV. IN PRESSURE CAL CS. 0.7227E 01 -- 
ME AN AP,S . 15V. IN (- WIPE'S IT I E_.'N CALCS . 

COMPLNI NT 1 0.1219E-01 
CT EIPLNE NT 2 0.69051-0? 
CCMPf NI NT 1 t).96431-02  

-CPA"") "FAN Pt PS . OFV. I": C0 API'S I T1074  CAI.( S. 0.05Q01-02 - 



MULTICOmPENBNT SOLUTI1N kCSLItTS- 

COMPOSITION RESIDUALS (EX F7  - CAI.C1-- 
NI. T X PFXP PCALC YFXP YCALC F1EL ;AMNIA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

1 50.00 0.1345 310.90 906.P6 0.1110 0.1186 264.62 1.0056 0.9846 MFK -0.7582E-02 0.8788E-02 
1.7310 -1--.-6T3-1-n -1.6966 '266.-91 t..05-021-  0.-9809 nENttilt -0.5601E-02  
0.1345 1.208C 0.1948 163.62 2.5870 0.9903 2-CH3nH 0.1318E-01 

2 50.00 0.2660 309.80 300.10 0.2370 0.24)1 264.92 1.0113 0.9862 MEI( -0.3753E-02 0.3247E-02 
 1.67_10 0.6120 0.6031 266.50 1.1726 0.6809 BENZENE -0.1120E-02 
0.1140 0.1610 0.1551 161.62 2.4862 0.9009 2-CH1OH 0.4869E-02 

3 50.00 0.4510 296.50 291.59 0.4230 0.4253 264.52 1.0101 0.9882 MFK -0.2280E-02 0.1786E-02 
(7.T-451317 0.4710 0.4603 266.50 1.0953 0.0104 BF17FNE 0.2677E-02 
0.0849 0.1060 0.1054 163.62 2.2356 0.9915 2-CH3OH -0.4022E-03 

4 50.00 0.6211 289.20 285.63 0.6030 0.57°2 254.52 9.9971 0.9815 MFK 0.2376E-01 0.1584E-01 
0.2661-- ---0.7 (KO -O. ?9•77 -266 0- -1-.1-7 t5 1 .9792---11EN-Z-ENE --O. 3247F At  
9.1141 C. 1030 0.1215 163.62 1.8741 0.9913 2-CH300 -0.2052E-01 

5 50.00 1.7310 282.10 278.39 0.0930 0. 781? 264.52 0.9992 0.9904 MEK -0.3672E-02 0.4607E-02 
0.1145 1.1600 0.1632 266.50 1.2398 0.9783 BENZENE -0.3242E-02  
0.1345 0.1420 0.1351 163.62 1.6931 0.9917 2-EH300 0.6907E-02 

6 50.00 0.6200 283.20 277.17 0.6350 0.6076 264.92 1.0156 0.9902 MFK 0.27361-01 0.1824E-01 
0.1140  1.1490 0.1542 766.50 1.3799 0.9787 -11FNZENF -n.6242E-02- 
0.2660 0.2.170 0.2381 153.6? 1.5031 0.9922 2-CH3nH -0.2112E-01 

7 50.00 0.4980 275.50 2671.95 0.5270 0.4965 764.91 1.0297 0.9902 MFK 0.3050E-01 0.2033E-01 
0./140 --1.1340- -a;r421 266.51- -1.6773-0.9/96 81N7FNE -0.831-5E-02 
0.4500 0.3390 0.3612 163.67 1.2852 0.9928 2-CH3OH -0.2219E-01 

8 50.00 0.2660 771.20 267.04 0.350C 0.3204 264.92 1.2016 0.9995 MFK 0.2962E-01 0.1975E-01 
o.rvin -1.2180 0.2337 266.50 2.0127 0.9809 BE17fmF-  -0.1574E-01 
0.6200 0.4320 0.4499 163.62 1.1645 0.9932 2-CH3OH -0.13P91-01 

9 50.00 0.1345 263.70 266.65 0.1. 950 0.1901 264.52 1.3129 0.9816 mEK 0.4894F-02 0.1468E-01 
1.1149 0.1120 0.3240 266.50 1.3614 0.9817 BFN7FNE -0.2202E-01 
0.7310 1.5130 0.4999 1f3.f2 1.0969 0.9932 2-CH3011 0.1712F-01 

10 50.10 0.1141 298.90 793.40 0.1290 0.1195 264.52 1.1455 0.9866 MFK 0.55051-02 0.3932E-02 
C0076-51-- 1.4520 1.1971 -766.90 1.8967 0.9817----BEN2ENF -005899E-02 
0.0200 1.4 7 .10 0.4225 163.62 1.1112 0.9920 2-CH3OH 0.38 70E-03 

11 50.00 0.0040 322.60 112.17 ).1710 0.3721 264.52 0.96t9 0.9848 MFK -0.11501--02 0.7911E-02 
0.4583 0.5(90 0.5571 266.50 1.4106 0.9901 BEN7FMF 0.11 716F-01 
0.459) 0.3500 0.7607 163.62 1.4873 0.9910 2-CH3nH -0.1072E-01 

12 50.00 0.1140 .327.20 314.65 0.1250 0.096 264.92 0.1601 0.9845 MFK -0.4613E-02 0.4210E-02 
1.6111 1.6290 0.6227 266.50 1.1606 0.0102 BENZENE 0.6313E-02 - -- 
0.2660 1.2220 0.2837 163.62 2.92',2 0.9905 2-0031)H -0.1704E-02 

__ 

13 50.1C 0.2311 318.20 317.19 0.1800 0.19 7 1 264.5? 0.9/58 0.0899 4 FK -0.01471-02 0.5430E-02 
0. 9541 - '2f 6.90 -1.1621 0.0803-  BEN/ENE-0.5H 72E-02  

1. 231 0 0.7510 0.2437 161.6? 2.0011 0.9911 2-CH3OH 0.2271E-02 



--MtltTfC,),11511-N5F1I-T---S,Itirrl-Wrt I'l S5 11 TS tC0NT. 1 

COMPCS1TION RESIDUALS tEXP - CALC1- 
NO. I X P1 X 0 CAIC Yi-xf) YCAI C F ILI 5-;511mt. PHI COMPONENT BY COMPONENT MEAN ABS 0EV 

14 50.10 0.4110 104.40 296.65 1.1570 0.4r 1/ 214.5? 3.98,9 0.9879 MEK -0.1164E-01 0.7762E-02 
0.4120 9.4420 0.4405 266.91-  1.1647 0.9807-  BiNtfmE 0.1540E-02 
0.1760 0.201C 0.1919 161./7 1.9478 0.9916 2-EN1oH 0.1010E-01 

15 90./0 0.5399 293.10 287.09 0.9190 0.5^07  264.9? 0.9980 0.9893 MIK 0.1827E-01 0.1219E-01 
--0.",110 0. 2 760 0.2806 266.50 1.2799 0.1795 BENTFNE -0.459E-02  

0.2113 0.7150 0.21 517 163.62 1.6461 0.9920 2-(111(IH -0.1368E-01 

16 90.)0 0.4129 28F.80 282.06 1.4110 0.4000 164.92 1.1498 0.9892 MFK 0.21981-01 0.1466E-01 
0.1761 0.2520 0.259? 766.'0 1.')751 0.9798 BF-1I7T-NE -0.71P1r-02  
0.4170 0.1170 1.3313 161.(2 1.3765 0. 9925 2-C113011 -0.1481E-01 

17 90.0C 0.'110 294.20 781.94 0.?/40o 0.2355 ?64.52 1.0947 0.99/9 MFK 0.1352E-01 0.901°7E-02 
0.2311 -0.e00 0.i7I7 266.54 1.70?' 4.9815 BENZENE -0.1165F-01  
0.5330 0.3910 0.3929 161.11 1.7749 0. 9924 2-E1430N -0.1878E-02 

18 50.10 0.17/0 415.80 301.24 0.1420 0.153k ?t ,..,)  1.99(4 0.9360 MFK -0.1184E-01 0.7892E-02 
0.4127 0.9140 0.5070 2(6.V1 1.1941 0. 9901 BENZENE 0.6984E-02 
0.4110 0.3440 0.3391 163.62 1.9257 0.9914 2-f03011 0.4853E-02 

19 50.00 0.3310 305.40 297.27 0.301C 0.2995 1o4.52 0.9068 0.9976 MEK 0.1528E-02 0.1737E-02 
9.-/3s0 0.4180 0.40/ 9  266.91 1.1330  0.9799 BENZFNE 0.1076E-02 
0.1340 0.2910 1.2936 163./2 1.5824 0.q919 2-CH3OH -0.2607E-02 

...._. 



MeTHYL ETHYL KET0N61t) - -rttNti,101t-- ,,-.PttnANNtt3t --s.TsTEm 018- 

PURE COMPONENT PRODEPTIFS 

TC PC VC OMEGA OmEGAH DIPOIE ETA COMPONENT 13 

533.20 39.50 203.40 3.137 0.715 2.7C0 0.0 MEK 28 
56.7..J0 8.60 -7-h-a;-10- -0-.71I %," 0.0- 0.- 0 BENZENE 5' 
500.50 47.00 218.50 0.663 1.197 1.600 0.0 2-001011 22 

PURE COMPONENT PREDICTIVE rouATIONS 

VAPO3 PRESSURE (ANTOINE) EQUATION COEEFICIFNTS MOLAR VOLUME EQUATION COEFFICIENTS 

A n C COMPONENT A 8 C 

0.69742E 01 ft.1?-co-tr-1-4- -r1:216nne-a3 MEK  17.711,7r Trz- -0;-96-60C-07--  0.19I-Oe=0/--- . 
0.69056E 01 0.12110E 04 0.22079E 03 9F1/CNF 0.7036E 02 0.1491E-01 0.1588E-03 
0.6-6604r. 11 0-.9t305F-01 1.13203E - 03 - 2-rH3nH - 01418E-- 03 -- 0.-4981E-10-----09287E,=-03--- 

81NAPy INTERACTIoN PARAMETERS 
MOIEL ruAlrP 4 niNARY-1-1-tai'1)31'L-5 011-DER  

4-G2.10- -756---;-55 IFK-  - 13EN7ENC 2-1 8, 0 
-123.96 411.86 NF( - 2-CulGH 240 0 
173.1/ 100,%53- 13En7rNE - 2-CA3CH 214 0- 

HALA CCNSISTENCy TEST 

C1111 4.0470 

strtimirry OF '11A-rts-TICAt-til-F-C-P-MATTOM  

MEAN-  A!IS. 0EV. IN- PRESSURI- CALCS. 0.5604F'01 ___ _ 

MEAN 41S. OFV. IN COMPOSITION CALLS. 
cnmpruNT I 0.1307F-11 
CCIPENINT 2 0.1161sE-12 
COMvrNENT 3 0.1077E-11  

GRAU0-  AFAN 43S. 0EV. IN uyiPnsITION GALES. 0.107cE-01 
.._._ 



- A nN Rrsorrc-- . 

COMPOSITION RESIDUALS tEXP -'-"CALC1 - 
NO. T X PEXP PCALC YrICP YCA1C FICE co\wvk PHI COMPONENT KY COMPONENT MEAN ABS DEV ___ 
1 74.00 0.1345 760.00 756.46 0.1140 0.1148 623.39 1.0023 0.0709 MEK -0.8131E-03 0.2456E-02 

0.7111'1- - 1.6640 065 -,)- -607.?7 1.0747-  0.9633-  II1M7P18-  -0.2872E,-02 
0.1349 0.2320 0.2263 r32.0.1 2.3610 0.0814 2-6036H 0.3684E-02 

2 75.02 0.2660 760.00 759.24 0.24CC 0.2325 744.40 0.9988 0.9733 MEK 0.7527E-02 0.5018E-02 
1,-;-6-2-rra-- 0.5120 0.1829 626.97- 1.0924 C.9627 BENZENE -0. 8570E-03 
0.1140 0.1780 0.1847 559.91 2.1(69 0.0822 2-611300 -0.6671E-02 

3 76.34 0.4910 760.00 761.77 0.4180 0.4145 677.41 0.9979 0.9765 MEK 0.3458E-02 0.2396E-02 
0.45-11' 0.4930 1.4966 691.07 1.1179-  0.9611 11-EN7ENE -0.3595E-02 - 
0.0840 0.1290 0.1289 538.0? 1.9481 0.9830 2-60160 0.1363E-03 

4 76.75 0.6200 760.00 759.69 0.9910 0.5617 6.81.",0 0.9926 0.0789 MFK . 0.2527E-01 0.1685E-01 
0.2660    -0;71140 0.2959- -661.36 1;1791 -0.9581 8ENZTNE  -0.-1875E-02 
0.1140 0.1250 0.1494 598.27 1.6210 0.9834 2-603(10 -0.23408-01 

5 77.32 0.7310 760.00 758.46 0.6780 0.6842 693.81 0.9905 0.0802 MEK -0.6173E-02 0.9875E-02 
0.1145    0.1450 0;1516 673.01 1.2262 0.9557-  BENZENE -0.8639E-02 
0.1345 0.1770 0.1672 612.76 1.4631 0.9832 2-0030H 0.14818-01 

6 76.59 0.6700 760.00 753.24 0.6080 0.9911 677.02 1.0171 0.9797 MEK 0.2686E-01 0.1790E-01 
0.1-m0- 0.1.140-  0.1417 698.11" 1.3964 0.0563 - TirNtENE-  -0.7741E-02 
0.2661 0.2580 0.2771 594.76 1.2057 0.9930 2-CH300 -0.19128-01 

7 76.50 0.4580 760.00 748.30 0.4790 0.4546 675.87 1.0726 0.9792 MFK 0.2037F-01 0.1359E-01 
0. t}#4;) -0.1150 0.1243-  6.96.29 1..(001 - 0.9571 -BENZENE -0.9266E-02- 
0.4500 0.4100 0.4211 592.01 1.1414 0.9848 2-CH300 -0.1112E-01 

8 76.33 0.2660 760.00 751.04 0.106C• 0.2/33 (.72.70 1.1194 0.0775 MEK 0.3268E-01 0.2179E-01 
(1.1-1417 0;11-50- -(1.1,?-3p 652.87 1.0687 0.0589 - BENZENE -0.10768-01 
0.6200 0.511C 0.5329 507.77 1.37°1 0.0853 2-60300 -0.2193E-01 

9 76.27 0.1345 760.00 755.41 0.1120 0.1411 670.90 1.1484 0.0758 MFK 0.1694E-01 0.1130E-01 
0.1145-  ' 1.7390 - 1.2533 651.66 2.0882 0.9599 BENZENE-  -0.1425E-01 
0.7110 0.6030 0.6057 506.79 1.0480 0.0852 2-60301-1 -0.27038-02 

10 74.07 0.1140 760.00 754.46 1.1080 0.1011 624.41 1.0389 0.9738 MCK 0.6940E-02 0.8634E-02 
1.267T0 1:3-940 0.1-070 608./1 1.7719 0.0610 - BENZENE  -0.1295E-01 
1.62)0 0.5190 0.5128 533.64 1.1234 0.0841 2-CH300 0.60108-02 

. ...._____ 

11 72.46 0.0841 760.00 151.57 1.0660 0.3647 192.67 0.0465 0.0717 MEI( 0.1260E-02 0.5134E-02 
-0. 4-910- 0.1110 0.'1297 571.90 1.429/ 0.9620 BENZENE -0.7702E-02 
0.4510 0.4160 0.4096 497.48 1.3240 0.9623 2-00300 0.6441F-02 

12 72.26 0.1140 760.00 /41.14 0.0340 0.0494 598.71 0.044411 0.9715 MFK -0.4364E-02 0.7695E-02 
0.- /700 0.6870 0.5942 574.85 1.1960 1.9630 BENZENE -0.7180E-02-  --- 
0.2660 0.1790 9.1 171 403.17 1.7570 0.0123 2-603011 0.1154E-01 

13 73.63 0.2310 760.00 753.79 0.1970 0.1971 615.89 0.9616 0.9733 MEK -0.1103E-03 0.5864E-02 
0.5110' -0.6710-  0:5317-.-_.-600.p- 1.1901 - 0.9621- BENZENE- -0.8617E-t2  
0.2310 0.2000 0.2312 523.56 1./176 0.9828 2-00300 0.0796E-02 

___  



, . , rr-r-ttiT.,  . , . 

 .., . i COMPOSITION RESIDUALS--IEXP . --CALO-- 
NO. T - X 11FXR PCALC VU XP secAtc 11E1 ';AAMA 9111 COMPONENT BY COMPONENT MEAN ABS DEV 

14 75.14 0.4121 760.10 757.59 0.3420 0.3544 F4(.91 0.9800 0.0761 MFK -0.1240E-01 0.1466E-01 
1:117120 --1-.41-licy 0.4146 629.77 r.ts-111 cr..cmo8 1-ENIFNE =079984E-02 
0.1760 0.2430 0.7210 559.77 1.6696 0.9834 2-C113011 0.2198E-01 

15 75.93 9.5180 760.00 757.57 0.9160 0.4114 663.61 0.0960 0.9794 HFK 0.2462E-01 0.1641E-01 
tri,--2-Tra 1.7590' 0.2t49 644.86 1.2870 0.9583-  RENTENF -  -0.9950E-02 
0.7.310 0.2350 0.2517 577.00 1.4124 '0.9139 2-C113011 -0.1867E-01 

16 75.62 9.4121 760.00 753.70 3.3960 0.3808 657.02 1.0333 0.9779 MEK 0.1522E-01 0.1015E-01 
q.4761 0.1240 -  - 0.7354 618.71 1.5078 0.9586 8ENZENE -0.1138C-01 
0.4120 0.1100 0.3919 570.31 1.2009 0.9946 2-C1130H -0.3890E-02 

17 74.73 0.2310 760.00 /94.16 0.7100 0.2004 f39.17 1.0414 0.9/56 MIK 0.2059E-01 0.1312E-01 
0-;-71-1-0 u.ltza-- -0.-...vvrt---  621-.79 -1.6-610r 0;9632 OTN7fNE -0.1820E-101 
0.9390 0.4580 3.4603 549.04 1.1538 0.9345 2-C1300 -0.2299E-02 

18 73.26 0.1760 760.00 754.55 0.1430 0.1412 609.47 0.9648 0.9733 MFK 0.1841E-02 0.8329E-02 
o.,41-217 0.4620 0.4745 993.17 - 1.4016-  0.9615 BENZENE -0.1249E-01 
0.4120 0.3990 0.3841 515.20 1.3397 0.0833 2-083011 0.1065E-01 

19 74.41 0.3333 760.00 794.96 0.1020 9.2821 631.77 0.9845 0.0758 MIK 0.1991E-01 0.1327E-01 
0.311 1.1740-  0.3840 615.12 1.3548 - - 0.9605- -BENZENE -0.9999E-02 
0.1340 9.3240 0.3339 541.53 1.3675 0.9839 2-083011 -0.9913E-02 



--tretrtrirti) - c'rctrnm-tt..)) --'11rortRAL(11.- SYSTE-A 11fI 

PURE COMPONENT PROPERTIES 

TO PC VC 0mEGA OAEGAII ,)!POLE ETA E11_,WCNENT It) 

562.00 41.60 260.10 0.211 1.1 0.0 0.0 0EN7FNE 5 
'151.20 4n7n0 1/1.70 1.- 710' 0.1 --- - 0.0 0.0 cyrLmrx 
656.00 38.40 375.20 0.292 0.270 2.000 0.0 TIPTURAL 15 

PURE COMPONENT PPEOICTIVF EQUATIONS 

VAPOR PRESSURE (aNTOINEI P1UATION COEFFICIENTS MOLAR VOLUME EQUATION COEFFICIENTS 

A 3 C COMPONENT A 8 
..„„ . . 

O.:69156F 01 -1r4 1-.720-71E -03. ---(1E-NtENE --(t.;-7036t- 02 0.14.(nE-01- --07,t5P-BE7-03 
0.604501 01 0.12035E 14 0.22286E 03 CYCLOMEX 0.929 1F 02 -0.2486E-01 0.2616E-03 
0.172c-r7E 01 0.2-51711P-14- 1.271151` 03 rURFURAL 0:1,12 IF 02- 

BINARY INTERACTION PARAMETERS 
MOuFt N -P*11-O0---4 '9INARr10-1•tt mlERS--  ORDER  

1z-cr.-117.  rFNIEME- - cyrinH-Ex- •?cl- 0 
329.17 135.42 REN7ENET - EURFURAL 31 0 

155-1(;111 - - OYCLOUfX - FURPARAt- - CI 0- 

HALA CONSISTENCY TEST 

CI(1) -0.3430 

SO-mArY-71E--SIATTS-TICAt-ltituRMAT-IT3N 

MEAN ASS. • OEV. IN oPfssuRr CALLS. 0.4218E 02 -
MEAN ARS. QE.V. IN COMPOSITION CALLS. 

COMPONENT I - 0.- 2065F-01 
CUMPONENT 2 0.2211E-01 
Ot1PCNONT- •0.76110E-02 

-ORANO - "H:Atl ABS. 0EV. IN COMPOSITION CALLS. 0.1705E-01 



--1LTS 

COMPOSITION RESIDUALS (EXP - CALC/---- 
NO. T X PFXP PF1LC v ,,, XP ,(1- 41F FIII GAlYA PHI CO4DONENT BY COMPONENT MEAN ABS °EV 

1 108.70 0.0219 760.09 996.19 0.1731 0.0480 1519.77  1.3471 0.9664 BENTENF 0.2507F-01 0.3420E-01 
• 11.7824 --1).P-337__ ._1523.11-  5.0515 0.9619 cycini-trx -In-5131E-01- 

0.1753 0.1445 0.1181 120.44 1.0393 0.9334 FUPFIJPAL 0.2623E-01 

2 88.60 0.0606 760.0(1 779.49 9.1113 0.)7,-)7 93(.7 ( 1.0550 0.9615 0111.1191 0.31651-01 0.2110E-01 
0.259T- 0.1349 0.8611 900.4 2./311 0.9035 CYC10HCX -0.2714E-01  
1.6811 0.15.1 ).04,Q2 51.64 1./149 0.9348 FUPFURAL -0.4515E-02 

3 84.03 1.1129 760.01 /50.29 9.1194 0.1109 121.5( 0.9129 0.963 1EN7FNF 0.224(1-01 0.1498E-01 
0.4715 0.1233 0. ,1k 0 2 799.t6 1.5930 0. 0613 CYCI OHIX -0.1491E-01 
0.4136 9.11/3 0.1449 41.96 1.8046 0.0333 F0PF0PAL -0.7532E-02 

4 92.10 0.137 2 760.00 796.15 9.'476 0.1052 1031.12 1.0995 0.9588 8187E01 0.5237F-01 0.3492E-01 
0.1911 ------(1 .601 3- - r% 7 , ig- - loon. lir 2.9607 0.9139 CYCLrtiFX-- -9.4/100f-01 
0.6767 0.)011 0.0('r8 60.25 1.1023 0.9360 FOREUP11. -0.3727E-02 

5 82.60 0.1540 760.00 761.16 1.18,1 0.1556 788.55 0.9404 0.9674 RFN7F9E 0.1148E-01 0.3741E-01 
9.629.1 9.7937 0.1)91 16A.P1  1.2298 0.9623 CYFL9111X -0.56121-01  
0.22)7 0.1592 0.1346 10.35 2.1142 0.9116 FURFUFAL 0.2461E-01 

6 85.20 0.21)3 760.00 751.94 0./791 0.2684 850.67 3.05/2 0.9685 31071NE 0.10681-01 0.7123E-02 
0./4111 -0.6094 0.6091 827.12 1.7526 0.9617 CYrLOHEX -0.6750E-01 
0.4177 0.13/5 1.0475 44.3? 1.6094 0.9347 FURFHPAL -0.1001E-01 

7 82.70 0.3193 760.00 770.41 0.3417 1.310? 791.08 U.97)7 0.96/0 8ENZENE 0.1155E-01 0.7701E-02 
1.4710    1.6121 1),I421- 7/0.49 1.2966 0. 9619 tYtIrwx -0.10711=-01v- 
0.2059 0.0262 0.0270 39.53 2.37(7 0.9310 FUPFUPAL -0.8392E-03 

8 86.70 0.3936 760.00 771.q6 0.4668 0.4621 880 .14 0.9846 0.9691 BENZENE 0.4677E-0? 0.3119E-02 
0;2- 194 1.4069 0.5015 862.88 1.794? 0.9633 CYCLCI(FX  -0.3622E-02 
1.1671 0.11(.3 'l.')374 41.41  1.5431 0.0342 FHPF0PAL -0.1057E-02 

9 82.90 0.5142 760.00 700.86 0.5462 0.5314 793.21 1.9 056 0.9662 8EN7ENE 0.14811-01 0.1113E-01 
 0.31/5 0.4338 0.45)5 772.70 1.3440 0.9611 CYCL0HFX -0.1670E-01 
0.15s1 9.1700 0.9101 19.71 1.1059 0.9296 F0PFLPAL 0.1891E-02 

10 89.60 0.5319 760.10 909.35 0.6651 0.6671 5(4.17 1.0107 0.0075 11^17FNE -0.19771-02 0.2247E-02 
2Tt-70 11.1,116 0.?012 n31.14 1.0008 0.96/5 CYC1OHFX  0.417?L-02 - 
0.°166 0.3333 0.014/ 5.01 1.43(0 0.9335 F01F01'AL -0.1391E-02 

11 83.80 0.6752 760.00 912.49 0.64)9 0.7011 016.70 0.9040 0.9655 1FNIENE -0.2017E-01 0.1358E-01 
 1.1961 9.3032 0.2i55 /95.12 1.4224 0.'t(:')3 CY110HFX 0.1771E-01 
9.1187 0.1159 9.0131 41.'8 1.8621 0.9265 F0P10PAL 0.2645E-02 



--1-rttrettr-t-1-1, - cyctrwrrlmNrt7!t - StrX1"r(1) SYSTTM 020 

PURF COMPONENT. PROPERTIES 

TC PC VC UMUCA OmFGAH DIPOLE ETA cc'APcrrrIT ID 

562.10 48.60 260.10 0.211 0.0 0.0 0.0 0FK7ENC 5 
.)53.-2-0 4-0.171/-  11-1:20 0.211 0.0 0.0 n.o cycLrtirx 9 
507.00 29.00 377.40 0.201 0.1 0.0 0.0 FEXANP YEt 

PURE CIMPONPNT PREDICTIVE FOOATTW1S  

VAPOR PRESSURE IANTCINEI ErniATION COFFFICIFNTS MOLAR VOLUME EQUATION COEFFICIENTS 

A R C COMPCNENT A 13 C 

o..6n1s6r 01 -0:121-10F -14-- 1.27079t 03 -1-C.NZENF 0.701361- 02- -17.14-91F--04 -0-,r1588E-=0-1--- 
0.60450F 01 0.1.2031 04 0.22216F 03 CYCLOHCX 0.92'i IF 02 -0.2486F-01 0.2616F-03 
0:-6/70r-01 0./171‘, E 14 1.22437F-  01- HEXANC --- 0.12601 03-  -0.1446E 00--  0.5472F-03 

BINARY INTERACTION PARAMETERS 
MODEL NIPTITIt- 4   MARY 11--NUMDEItS OR 

- 14-7;54---  ITN,71:NE - CYCI.111EX- -77 - 0 
219.00 122.43 8FNZENE - HEXANE 16 - 1 
-10.151- -04%66 cyctnlix-  - - HEXANE 62 1 _ 

HALA CONSISTENCY TEST 

CI111 -0.7005 

SUMM-tf-Y-VF -'17ATI-ITITAI INFIRrAll- ON 

MEAN A. DFV. IN -- PRESSURE 'CALM. 1.4605E 01: 
MEAN A3S. OFV. IN CUANISITIrN CALCS. 

COMPCNFNT 1 0.3361E-12 . ....._ __________ 

COMPENENT 2 0.5120E-02 
COMPCNENT---3 - 0.4324E'.02 

-CRAN1-1AN- ABS. - DEV. 'IN cwynsiTlim CALCS. -0.4260E-0? 



-Kttt-T-c-Citttrottnt".tr-4rtitt/Tr1l prStprT-1-- 

COMPOSITION RES1DUKCS-tEXP - CAtC1 
NO. T X PFXP PCALC YFXP serALC F1nL GAAAA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

1 77.45 0.1610 770.00 /69.27 0.1160 0.7911 (75.10 1.0097 0.9652 REN7FNE 0.1220E-01 0.8137E-02 
1./6-61 -0016-70 -0. 1ff3  661.7tY-  1:2787 C,-(15n1 CYCTM-TX -0.11/3014E=-02- 
0.1710 0.127C 0.1104 0)0.76 1.4066 0.0565 HEXANE -0.3397E-02 

2 74.55 0.73)0 760.00 764.95 0.63/0 0.61/8 (17.11 1.0371 0.9644 BENZENE -0.8393E-03 0.2341E-02 
J.16111- 0.1700 0.066,, 605.37 1.110? 0.0901 CYCLOHFX 0.3500E-02 
0.2000 0.'030 0.2057 095.11 1.2563 0.1555 HEXANE -0.2674E-02 

1 71.05 0.5440 760.0C 761.30 0.4610 3.41a)9 960.22 1.1073 0.0636 11-NZENL -0.5882E-02 0.4827E-02 
 1. IT I-) 1.1570 0.1511 550.81 1.0042 0.9581 CYFLOHFX 0.7237F-02 _.._.._____.___._._.._..--- 

0.3850 0.4720 0.4734 7/1.21 1.1207 0.0546 HEXANE -0.1361E-02 

4 72.15 0.5120 760.00 /67.11 0.4430 0.4459 917.84 1.1127 0./636 f1FM7ENF -0.2885F-02 0.2590E-02 
1.11.10 -1.1060 -0.0921 56?.20- 1.08i1----0.0592 -C-YCLOHEA  0.11182E-02  
0.3780 0.4610 0.4620 797.07 1.1080 0.0546 HEXANE -0.1000E-02 

5 7).70 0.1950 760.00 759.15 0.1420 0.34/5 546.0,  1.1722 0.9612 BINZENE -0.5473E-02 0.3651E-02 
1.-17,71 1.1640 0.07,71 537.41 1.0513 0.9577 CYFLOHEX  0.1943E-02 
1.5260 0.5040 0.5915 764.46 1.0504 0.9542 HEXANE 0.3537E-02 

6 69.05 0.1140 760.00 793.20 0.7700 0.27?5 532.15 1.7,57 0.9629 BEN7FNE 0.6495F-02 0.4328E-02 
0:1511 0.1370 - 0.0402 573.75 1.0415 -0.0973 CYCLOHEX -0.3222E-02 
1.6410 0.6340 0.7873 745.29  1.0320 0.0538 HEXANE -0.3266E-02 

7 74.35 0.1571 760.00 762.01 0.1760 0.1667 013.06 1.2600 0.9644 BENZENE 0.9310E-02 0.6216E-02 
f1.5011 ---1;4141) n.4714 601.61-  1-.0146 -0.9590--C1T1C11FX----=0.740nE=n7 
0.1401 0.4100 0.4119 050.88 1.0328 0.0555 HEXANE -0.1928E-02 

8 72.55 1.1800 760.00 761.44 0.1430 0.1012 980.16 1.2699 0.0638 8LPI7FNE 0.1831C-02 0.7452E-02 
1.34rJ -1.267C 0.2782 -960.31 1.0?34 0.0583 CYCLOHFX-  -0;1118F-01 
0.4731 0.5990 0.,-,+07 P07.40 1.0242 0.0548 HEXANE 0.9341E-02 

9 71.10 0.1831 760.00 /60.96 0.1760 0.17/0  553.08 1.2818 0.1633 8FOIONE -0.1872E-02 0.8976E-02 
U.1140 0.1700 0.1(.55 544.70 1.0317 0.0577 CYCI0HFX 0.1347E-01 
1.6030 0.6450 0.6566 773.59 1.0170 0.0542 HEXANE -0.1159F-01 

10 71.75 0.•)791 760.00 764.71 0.1810 0.0808 565.6(1 1.3440 0.9633 01071- NE 0.2420E-03 0.3397E-02 
t.7101 -1.7110 1.72(1 5')5.1r; 1.0778 0.0578 (Y01181FX 1.4051F-02 - 
0, 6 -13 1 3.6'IC 1.60 11 710.6? 1.000? 0.0543 HI-XANL -0.5001E-02 

11 73.50 0.1701 760.01 767.76 0.1776 0.0701 543.62 1.1'60 0.9629 11E,v7ENE -0.2610E-02 0.8188E-02 
?1:1711 0.1223 0.1216 534.16 1.3'261 0.0573 CYCLCHFX -0.0630E-02 
1.7411 0.1110 0.7197 750.nt 1.0045 0.0519 HEXANE 0.1225E-01 

12 69.80 1.1/69 760.00 764.61 1.171 G 0.0746 551.79 1.3/00 0.0t,z6 11‘07111- -0.1566L-02 0.1045E-02 
0.1071 n.1740 0.0776 '??.'1-2 1.0421 0.'360 rYCL(HrX 0.1414E-02 
0.1210 0. 3530 .1.8','0 744.18 1.1077 0.(15.") HEXANE 0.13351-03 

13 76.55 0.0240 760.11 764.69 0.1100 0.3217 (6/.30 1.3370 0.0t ,)? 13007iNt 0.1308L-02 0.6445E-02 
0.711-0 0.6150 0.6?7'. - 14'3.1! 1.11(8 0.0s98--  tyclrHrx o.P1'56r-o7  
0.7610 0.1350 0.3447 006.33 1.0326 0.0564 HEXANE -0.9671E-C2 



MULT1COMP^NENT vilArrinftt 171S111, tril-,T.) 

COMPRS1TION RESIDUALS (EXP - tAtCt- 
NO. T X PFX0 "051C YrYP YCALC (RI GA0P11 PHI COMPONENT BY 0CMPCNENT MEAN ABS DEV 

14 74.40 1.1160 760.00 763.39 9.1410 0.0406 614.9" 1.1454 0.9644 BENZENE 0.4093E-03 0.3991E-02 
1.54/1 0.4580- -0.4574 607./0 1.0117 0.9590 CYCLOHFX-  17.5573E-02- 
1.4240 1.5110 0.507) 852.11 1.0105 0.9556 HEXANE -0.5992E-02 

15 72.35 1.1490 760.00 761.61 )./553 1.1511 576.49  1.3517 0.9617 BENZENE 0.3680E-02 0.2861E-02 
0:16TO 0.7900 1.2994 5rr.79 1.0241 0.9592 CY1-111HEX 0.6157E-01  
0.5890 0.6550 0.6593 802.07 1.0090 0.950 HEXANE -0.4287E-02 

16 78.70 0.0810 760.00 761.16 0.1)90 0.1919 791 .P 1.2n11 0.9160 BENZENE 0.9103F-02 0.6070E-02 
0-.1410 0.7860 0.79'2 /85.10 1.0021 0.9608 CYCLOHFX -0.7173E-02 - 
0.1760 0.1050 0.1069 963.04 1.0621 0.9573 HEXANE -0.1939E-02 

17 77.25 0.1280 760.00 762.99 0.1520 1.1495 671.57 1.2683 0.9655 BENZENE 0.3480E-02 0.3888E-02 
0.T101 0.655C 1.6603 -- 656.77 -..........3056---- 0.602- TYELOHFX  -05835E-02  
0.1420 0.1930 0.1907 974.57 1.0547 0.9567 HEXANE 0.2348E-02 

18 75.30 0.1691 760.00 760.11 0.1°20 0.1032. 632.40 1.2541 0.9649 BENZINE -0.1195F-02 0.4635E-02 
0.-9790- 0.9160 0.4991 619.11 1.0119 0.9596 CYCIE11-3EX 0.6949E-02 
0.2520 0.1120 0.3178 874.51 1.0/06 0.9560 HEXANE -0.5762E-02 

19 77.10 0.1150 760.00 '65.97 0.145C 0.3411 611 2.99 1.1187 0.0655 BENZENE 0.3882E-02 0.2589E-02 
n.r4r1 0.6050 0.e064 6(7.62  1.0267 0.9633 CYCLOHFX -0.1352E-02 
0.137) 0.1500 0.0525 938.°9 1.1025 0.9567 HEXANE -0.2533E-02 

20 77.00 0.3750 760.00 765.71 0.1970 0.398? 666.45 1.1441 0.9652 BENZENE 0.88458-02 0.5898E-02 
. 0.6540  0-.5110 0.5125 651./17 1.n38g- 0.9600-  CYCL1111EX- -0.1493E-07  

0.0710 0.1920 0.0994 9111.00 1.1108 0.9564 HEXANE -0.73578-02 

21 75.80 0.4111 760.00 756.19 0.4110 0.4107 642.77 1.1117 0.9653 BENZENE 0.2315F-02 0.1191E-01 
7).47ia 1.4160 0.4329 628.77 1.0478 0.9600 CYCIOHrX -0.1787E-01 
0.114) 1.1720 9.1575 897.14 1.1133 0.9565 HEXANE 0.1595E-01 

22 76.00 0.4750 76C.00 765.36 0.4230 0.4204 (46.2,  1.1265 0.9649 BENZENE 0.26178-02 0.1746E-02 
-n.toim 0.4180 0.4101 632.57 1.0915 0.0596 CYCLOHFX -0.2093E-02  
1.1241 1.1690 0.16)5 P92.73 1.1156 0.0560 HEXANE -0.5?85F-03 

23 74.65 1.4111 760.00 766.49 0.3990 0.1951 610.4 1.1376 0.0644 BENZENE 0.2746E-02 0.2690E-02 
0.-- 1- 0.3130 0.3170 607.?1 1.0501 0.9590 CYCLUMX -0.4018E-02 
0. 223:) 0.290 0.2177 859.29 1.0053 0.9554 HEXANE 0.12861-02 

24 72.95 0.3110 760.00 762.1') 0.1660 0.364B '7.'11, 1.1(.10 0.°619 PFNIFNE 0.1151E-02 0.5232E-02 
9.7710 0.'160 0.2230 57(.3P 1.0468 0.0515 CYCLOHEX -0.70528-02 _  

0.3490 9.4200 0.4211 911.92 1.0734 0.9550 HEXANE 0.6692E-02 
- -  

25 72.25 0.7540 /60.90 764.73 0.2490 0.2446 574.16 1.2106 0.9635 BFN7ENL 0.3400E-02 0.2286E-02 
n.-/161 0.'''')0 0.720) '-(4.c4 1. )1 10 0.9530 (YeltHEX 0.2474E-04 
0.4709 0.5170 0.5154 900.17 1.0150 0.9545 HPXANF -0.1435E-02 

26 71.35 0.2310 760.00 767.20 0.2270 0.2219 553.00  1.2')25 0.9629 BENZENE 0.3065E-02 0.5018E-02 
. 71300 01255 543.1-5 1;17368 0.9573 CYCI-OHE-X 0.-4466E=-02 
0.5990 1.6430 0.6905 772.44 1.0237 0.9539 HEXANE -0.7522E-02 

____ 



1.111LTIC01,400NtN-r- IT101 11-tcinT5 (CNT17-.1- 

COMPOSITION RESIDUALS tEXP --CALCT 
NJ. T X PIXP 9C •AI( Y ,-, XP WALC 111-1 (d)11A PHI CHMEN1NENT BY COMPONENT MEAN AbS 0EV 

27 70.10 0.2160 760.03 /61.97 0.2000 0.2910  536.46 1.2740 0.9628 BENZENE -0.1903E-02 0.1652E-02 
0.1/00 1-.-1710 0.1755 927.19 -1.0401 0:9572- -CYCI- rNrX 077482E=02  
0.6940 0.7220 0.7226 750.'19 1.01.73 0.0537 HEXANE -0.5697E-03 

28 70.15 0.1 701 760.00 /14.33 0.1100 0.1174 517.33 1.3353 0.9627 BE17FNE 0.5984E-03 0. 1C70E-02 
0.1.710' 0.0010 0.1'72( 921'..27 1.016-1 0.9970 CYCLEMEX -0.160C1-02 
0.75/0 0.7910 0.7900 792.11 1.0064 0.9536 HEXANE 0.10111-02 

29 69.60 0.11(0 760.00 764.94 0.114C 0.1123 527.97 1.1457 0.9624 BFNZENE 0.16791-02 0.1697E-02 
-0;o66a 0.1450 0.0475 910.11 1.0429 0.9568 cvanHrx -0.2545E-02 
0.0201 0.3410 0.94n1 719.11 1.0048 0.9533 HEXANE 0.8680E-03 

a 
30 69.30 1.111J 760.00 764.12 0.103C 0.1'71 522.76 1.3930 C.9624 BENZENE -0.4129E-02 0.3139E-02 

O:_ 61) -1.1?60-  0.1.'66'  914.77_. _.. 1.04`i?"0.0566--CYCLOHEX -0.5781E-01  
1.9511 0.1710 0.9664 7 11.19 1.0040 0.951? HEXANE 0.4710E-02 

31 76.50 0.3100 760.00 762.97 0.3160 0.3296 696.29 1.1148 0.9652 BENZENE 0.1036E-01 0.1087E-01 
0.9-771 0.9090 0.521'1   642.17 1.1163 0.9600 cyanHrx -0.1611E-01 
0.1130 0.1590 0.1531 e05.05 1.0967 0.0564 HEXANE 0.5939E-02 

32 75.10 0.145) 760.10 768.37 0.1440 0.34?? 623.49 1.1656 0.9644 BENZENE 0.1008E-02 0.3947E-02 
1.44n1 - 1.3n60 0.1119 615.90 1.0348 0.9591 CYCLOHCX 0.4109E-02 
0.2150 0.2700 0.2790 969.50 1.1792 0.9555 HEXANE -0.5921E-02 

33 73.50 0.3330 760.00 769.75 0.3100 0.3194 597.81 1.1804 0.9640 BENZENE -0.1399E-02 0.9305E-03 
02i4, -m.,-790 0.277(• -98627 1.01(9 0.9515-  cyctniwr  0.1664E-03  
0.1330 0.4)40 3.403) 9 40.14 1.0691 1.9550 HEXANE 0.1026E-02 

34 76.50 0.6850 760.00 763.6? 0.6420 0.6376 656.20 1.0417 0.4651 BENZENE 0.4432E-02 0.7179E-02 
IL7170 1.2110 0.2418 (42.17 1.1553 0.0600 CYCLOHEX -0.1077E-01 
1.0701 0.1290 0.1217 90t.09 1.2524 0.9564 HEXANE 0.6314E-02 

35 74.75 0.5910 760.00 766.31 3.5390 0.5351 621.67 1.0720 0.0644 BE,7FNE 0.3901F-02 0.2602E-02 
0.2101 0.2000 1.2119 619.16 1.1082 0.0591 cycimirx -0.191(E-02 
0.10)0 1.2410 n.?63) i60.77 1.1716 0.0599 HEXANE -0.1970E-02 

36 72.75 1.4900 760.00 762.97 1.4110 0.4206 50.3.94 1.1210 0.9438 BENZENE 0.2354E-02 0.5734E-02 
0.1 ,110 -0:1910 0.1910- 57?.91 t.nrin 0.9594 CYCLOHEX  0.62-43E-02 
0.1401 0.4110 0.4196 012.15 1.1015 0.9549 HrXANIF -0.8609E-02 

37 78.75 0.9190 760.00 767.24 0.1400 0.9998 7)2.04 1.1047 0.4,,57 81-N7INE -0.9846E-02 0.8980E-02 
n.-0100 0.1120 1. )019 (0(.71 1.31(6 0.(4 )1 CYCIr)HEX 1.1347E-01 
0.0220 1.1100 0.0476 064.30 1.',6N0 0. )571 HEXANE -0.1425E-02 

38 77.40 0.9100 -760.00 768.96 0.1450 0.751 ) 674.76 1.3144 0.0652 911/ENL -0.1984E-02 0.4095E-02 
H.I/In 0.1190 0.142? (5,%72 1.2176 (1.'a 3I cycirHrx -0.4160E-07 -- 
0.0620 0.1130 0.1.) ,) 929.45 1-3583 0.(15(5 HEXANE 9.6141E-02 

39 74.95 0.6810 740.00 769.14 0.5130 0.6117 625.56 1.3470 0.0641 91NZENE 0.6299F-02 0.4193E-02 
0.1150 1.12/0-  0.129t 612.60 t.111-  0.9590 -CYCLOlif-X -0.5964E-03  
1.1840 0.2610 0.2667 865.75 1.2244 0.9554 HEXANE -0.5695E-02 



--rtut-rfirmrwr1lv-r11-11"ttrrivi,r-vftTc.  f(:t.11.)- 

COMPOSITION PrstouAis tExP - tato-- 
NO. T X KV, Pt- LC YrXP Yr1LC 1- IOL 0A14A DH1 COMPONENT BY COMPONENT MEAN ABS DEV 

40 77.50 0.6520 763.10 /61.51) 0.,.19C 0.6319 676.72 1.04/9 0.0656 BENZEPC -0.1815E-02 0.8244E-02 
1.119q--- 0.113( 0.34i9 661.f,0  1.1391 0.-9615 CYCLONFX -0.1051E-01 
0.016) 0.1180 0.1256 931.01 1.2417 0.9569 HEXANE 0.1236E-01 

41 76.75 0.6000 76").)0 760.49 0.5710 0.5112 (61.16 1.0639 0.9650 BENZENE 0.1789E-02 0. 1607E-02 
1.179n 0.3100 0.1774 647.11 1.1126 0.9591 CYCLOHFX -0.2412E-02 
0.0710 0.1070 0.1161 "11. 5 0 1.201P 0.956? HEXANE 0.6232E-03 

42 75.4n 0.5431 7(0.01 1(9.13 0.511C 0.4 0,12 (14./7 1.0 s53 0.0647 BFNZFNE 0.2786E-02 0.3297E-02 
1.3101 1.'990 1.1969 621.21 1.099) 0.9594 CYCLOHFX 0.2156E-02 
0.1471 0.1000 0.2049 977.03 1.1569 0.9559 HEXANE -0.4947E-02 

43 77.55 0.5160 760.00 761.63 0.4100 0.9112 677.76 1.0992 0.9656 BENZENE -0.1180E-02 0.1924E-02 
0.474fr 1.4640 -  0.4697 662. (,R- 1.1902 0.9605 -CYCLOHEX -0.1700E-02  
1.010) 0.1110 0.0151 932.19 1.1756 0.9569 HEXANE 0.2894E-02 

44 77.31 0.5190 760.00 763.71 (1.)16c 0.3167 672.(,0 1.0078 0.0654 HFN7ENE -0.7431E-03 0.1142E-02 -- -1.44", ) 1.4190 0.441) 657.15 1.0000  0.06)3 CYC1OHFX -0.9715E-03 
0.0290 0.1450 0.0411 925.82 1.1721 0.9567 HEXANE 0.1711F-02 

45 76.55 0.519 0 760.00 /61.93 1.505C 0.9111 (57.30 1.19111 0.9653 BFNZFNE 0.3722E-02 0.2482E-02 
u.ttIgn 0.1990 -0.3997 643.11 1.0779 0./601 CYC1OHFX -0.1718E-02 
0.0601 0.1000 0.10)0 906.13 1.1596 0.9565 HEXANE- -0.7987E-05 

46 77.35 0.25)0 760.00 /62.13 0. 2 770 0.2758 673.63 1.2011 0.9695 8EN7ENt 0.1200E-02 0.4108E-02 
0.6140    0.6130-  0.1192 658.71 1.0165 0.9603 CYCLOHIX -0.61641.-02 
0.0760 0.1100 0.10,0 927.14 1.0816 0.0568 HEXANE 0.4960E-02 

47 76.05 0.2000 7t0.00 764.04 0.3140 0.1113 (47.24 1.1020 0.9690 BFWENE C.37C1E-02 0.5295E-02 
0.- 1-1- 0.4170 9.4399 (33.93 1.1250 1.9597 CYCt0HFX -0.1946E-02 
0.1510 0. 4 110 0.149° 091.50 t.orpo 0.0961 HEXANE 0.421PE-02 

48 74.30 0.3211 760.00 7(1.1) 0.11(0 1.3165 611.00 1.1801 0.9645 BCNZFNE -0.4513E-03 0.2984E-03 
0.47.10' 1.1990 0.15,10 600.'7 1.0315 0.9591 CYCLCHFX 0.1091E-04 
1.2611 0.3260 0.1256 049.69 1.0(69 0.9596 HEXANE 0.4331F-03 

49 76.90 11.770) 760.00 /().09 0./51C 0.2'1fs t4.41 1.215? 0.1651 9IN1ENE 0.5455F-02 0.4881E-02 
.1.t.i19- .1.5 ,1lo o. ,, ,, is (49.9 1 1.3119 0.9601 CYCL0H(X -0.7324E-02 
0.11°0 0.1610 0.1901 c715.10 1.1700 0.0569 WYANF 0.1863E-02 

50 73.35 0.?72) /60.00 711.49 0.)040 0.2304 505.00 1.2003 0.01/1 8ENZENE 0.3639E-02 0.2926E-02 
0.5141 1.4460 0.4452 583.51  1.0225 0.0610 CYCACHEX 0.7524F-03 
0./141 0.1100 0.2744 915.52 1.1618 0.95 / 6 HEXANE -0.4388E-02 

51 73.55 1.2991 7(0.00 t(1.19 1.'140 0.7h40 598.75• 1.2005 0.9642 BENZENE 0.3110..F-05 0.1915E-02 
1.3191 0.1130 0. 315') 5o7.1? 1.12°1 o.q508 crctnHrx -0.297(E-02  
0.3111 0.4030 0.4001 831.35 1.0)21 0.0553 HEXANF 0.7864E-02 

52 76.99 ). )94) 760.00 /64.'1 0.1120 3.100 4 (t.10 1.291( 0. 0653 RINZPIC 0.361HE-0? 0.3772E-02 
1.7/ 2-0- 0.610C • 0.1.507 (48.95 1.005? 0. 0600 CYCLOHEX -0.5662E-02  
0.1950 0.2500 0.2560 914.09 1.0444 0.9565 HEXANE 0.2037E-02 



lULT!CUMPVNFtiT. . . -111-t-tit -T-S-triltrE7-1 

COMPOSITION-RESIDUALSAEXP"'-CAECi- 
NO. T X PFXP PCALC 'CPO YIALC F1C1 GAMMA DH1 COAPONENT BY CCMPONENT MEAN ABS DEV 

53 74.85 0.13.90 760.00 /65.42 0.1A9C 0.1402 62i.62 1.2820 0.9645 BENZENE -0.1166E-02 0.5409E-02 
0.5-4Jil O;4s7CY 1.4f01 610.-9? -1--;01:21-  o-.--759-r-----trctetirx-- -a:mast-0z  
0.3260 0.3920 0.3991 863.76 1.0317 0.9556 HEXANE -0.6951E-02 

54 72.90 0.15'3) 760.00 763.8/ 0.1530 0.1541 586.62 1.2847 0.9638 BENTEN -0.1071E-02 0.7107E-03 
1.1800 0.1070 0.1063 5'5.45 1.0209 0.0514 CYCLrHEX 0.7428E-03 
0.4700 1.5410 1.53'41 015.72 1.0215 0.9549 HEXANE 0.318CF-03 
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--r.ittry-retrtintf 7 MN Prsurvs-- 

-COMPOSITION' PESIDUALS- 1-EXP- --CArCI-- 
NO. T X PUXP PCALC YEXP YCALC FILL GAMMA PHI COMPONENT BY COMPONENT MEAN ABS 0EV 

1 95.50 0.0299 760.00 756.88 0.1144 0.0949 1187.17 2.0172 1.0000 BENZENE 0.1948E-01 0.1524E-01 
1.0781 1. 5 c-87 -0-. 8541r-- -11-51 ;-7(1- -4 -.--6316----  "`-1-:0900-  --cntcyrtirx -0--;-33-7tE--,-02- 
0„ 991 0 1.12 74 0.3503 201. 90 1.0153 1.0300 MFSOLVE -0.2296E-01 

2 76.30 0.0797 71,0.03 667.28 0.1652 0.1270 673.04 1.5963 1.0000 BENZENE 0.3731E-01 0.2487E-01 
1:-77t5-5-- 0.7115 0.7134 661.10 7.5111 1.0000 CYC10FICX-  -0.1920E02 
0.6353 0.1 733 0.1517 139.00 1.1053 1.0000 MESOLVF -0.3538E-01 

3 95.00 0.1131 760.00 667.45 0.4927 0.4340 1170.74 1.8028 1.0000 BENZENE 0.5867E-01 0.4369E-01 
7.,122-7- 0.2106 0.1917 1137.74 4.9457 1.0000 CYCLnHEX '0.6867E-02- 
0.8513 0.30h7 0.3772 126.60 1.0133 1.0000 mESFIVE -0.6553E-01 

4 77.20 0.1361 760.00 714.19 0.7683 0.1998 692.13 1.5004 1.0000 9ENZENE 0.6853E-01 0.5707E-01 
0,TO!1 0.5700-  0.6553 679.05 2.270T 1-,.0010---tyrunurx -,0-.8561EOI . 
0.5618 0.1617 0.1446 144.27 1.2708 1.0000 MESOLVE 0.1708E-01 

5 74.50 0.2476 760.00 715.74 0./624 0.2668 635.71 1.2093 1.0000 BENZENE -0.4387F-02 0.1312E-01 
0.6162 0.6315 625.44-  1.2386 1.0000 - CYCLOHEX - •0.1529E-01 

0.1712 0.1714 0.1017 129.- 20 3.2825 1.0000 MFSOLVE 0.1967E-01 

6 77.50 0.2619 760.30 774.08 0.3165 0.3049 698.84 1.2906 1.0000 BENZENE 0.1159E-01 0.1494E-01 
u.411/- "0.1593 -  0.5007-  686.22 - 1.6232 1.0000 CYC1LOHFX-  -0-.2242E01' 
0.1 373 0.1252 0.1144 146.03 1.7920 1.0000 MESOLVE 0.1083E-01 

7 75.80 0.3290 760.00 749.05 0.3387 0.3409 667.51 1.1661 1.0000 BENZENE -0.2188E-02 0.2698E-02 
0.5222 11.1-6no -70- .5-646- 65175- -1.2161 1.0000-  CYCt1?HF1 0.4047E-"02 
0.1489 0.0927 0.0945 136.28 3.4778 1.0000 mESOLVE -0.1848E-02 

8 79.80 0.3728 760.00 147.25 0.5107 0.5326 750.50 1.4179 1.0010 BFN1ENE -0.2194E-01 0.1941E-01 
0.1714n 1.1634 0.3343 - 735.97-  7.5118 - 1.0000 CYCLOHFX 0.2912E-01 
0.4926 0.1259 0.1331 160.19 1.1567 1.0000 MESCLVE -0.7182E-02 

9 75.50 0.4406 760.00 670.73 0.5107 0.5r,16 656.24 1.3153 1.0000 BENZENE -0.5189E-01 0.3918E-01 
tr.r5n1 0.1042 0.3254 645.71 2.1939 1.0000 CYCLCHEX 0.5877E-01 
0.4031 0.1161 0.1130 134.6? 1.4105 1.0000 MFSOLVE -0.6882E-02 

10 75.20 0.5850 760.00 7 19.17 0.5013 0.5510 t50.02 1.100') 1.0000 BENZENE 0.2816E-03 0.7897E-02 
0."7_:/5 0.1142 - 0.7(,0 630.71 1.'517? 1 -.1000 cycLoHrl- -0:1184E--,01- 
0.1755 1.0045 0.)329 132.07 2.5346 1.1000 mESOLVE 0. 1156F-01 

11 77.60 0.6'06 760.10 -,,o,. i7 0.6,,41 3.(,(0.,6 761.04 1.1146 1.0310 li'lltNE -0.2794F-01 0.1523E-01 
`__.______.._.--0.1619 0.,610 0.2470 688.11 1.6(21 1.00)0 CYCLnHFX 0.1346E-01 _........_ 

0.1956 0.1049 0.4 146.i,2 2.245A 1.0000 MESOLVE 0.9381E-02 



BEN7ENECI1 - ETHAN0i(2) - ilrxANttli sl-S-TFm-07,  

PURE COMPoNENT PROPERTIES 

TC Dr, VC OMEG1 OmFGAN DIPOLE ETA COMPONENT ID 

562.00 48.60 260.10 0.211 0.1 0.0 0.0 BENZENE 5 
516.10 63.00 161.10 0-.6-37- -1.12 1.690 1.11 ETHANnt rl  
507.90 29.90 372.40 0.298 0.0 0.0 0.0 HExANF 18 

POPE COMPONENT PRE01CTIVF EQUATIONS 

VAPOR PRESSURE ItNTOINE1 ElUATIoN COEFFICIENTS MOLAR VOLUME EQUATION COEFFICIENTS 

A B C COMPCNENT A 8 C 

0.690-575E 11 0.1211 04 0.22079E 03 BrNZTNT----0.70fttE 02 0.1491E-01 0.158-8E-03 
0.80449E 01 0.15543F 04 0.22265F 03 ETHANOL 0.5370E 02 -0.3111F-01 0.1600E-03 
0-;1711-7RE 0r----0711-719F 734- 0-.22417r 03- HExANF -0.1260F 03- -0.1446F 00 0.5477E-01  

BINARY INTERACTION PARAMETERS 
munrr-NmoMFR 4 BINARY 10 NUMBERS ORDER-- 

lei;44 1596.31 iii-N7:511F-=--- -Fiti4Nr3t- 
219.99 122.43 BENZENE - HEXANE 36 1 

,e395;21 199.98 rT I tictInt"--= rtrXANE- 282- 1  

MLA CONSISTENCY TEST 

CII1) 0.1423 

$UMMARY 0-F-STATMfireAt-INFUR-MATTrN--- 

-mFA-4 An-S*. Dry. IN -PRESSuRC-CALCS-. 0-;227-OF 02-
MFAN ABS. DEV. IN COMPOSITION CALCS. 

-CO4PONENT / -0-.-18999E-02  
COMPONENT 2 0.1779E-01 
cam-PM-NT 3 0.- tt15-0E-01  

GRAN," MEAN ABS. 1Fv. IN COMPOSIlION cALN. 0.1243E-01 



MULTICOMPGNr4T SaLuCTUN RESULTS 

tOMPOSITTON RESTDUALS IEXP - 
Na. T X PEXP PCALC YCXP YCALC /TOL GAMMA PHI COMPONENT BY COMPCNENT MEAN ABS DEV 

1 60.90 0.1080 7/0.00 787.13 0.3770 0.0758 394.62 1.3389 0.9596 BENZENE 0.1186E-02 0.1704E-01 
071n7u 077,i0-0 u.26.,)6 --356:-/It--10786-217 -07966-5 EtHANTIL -0.25-7r=a1 
0.1400 0.6930 0.6586 564.66 1.0326 0.0497 HEXANE 0.2438E-01 

2 61.80 0.2210 760.00 781.20 0.159C 0.1522 407.r4 1.2644 0.9600 BENZENE 0.68E1E-02 0.1014E-01 
--0.-0460 0.2100 0.2452- 371.14 10.9366 0.1680 FTWNWL -0.1521E-01  

0.7310 0.6110 0.6026 581.15 1.0446 0.9502 HEXANE 0.8395E-02 

3 59.90 1.21,1 0 760.00 78).38 0.154C 0.1439 381.17 1.3381 0.9605 BENZENE 0.5132E-02 0.8781E-02 
n.innn   n.1000-  1.3132 341.94 -1.7204 0.0641 'ETHANOL-  -a.1317E-01 
0.5970 0.5460 0.9111 546.75 1.2162 0.5505 HFXANF 0.8036E-02 

4 61.70 0.3270 760.00 782.45 0.2240 0.2137 405.64 1.2061 0.9604 8EN7E7d. 0.1035F-01 0.1370E-01 
0.U730 TT:7490 U:2696 169.51---7;-5410 0.9667 ETHANSt -0;7055F-01  
0.6010 0.5270 0.5168 579.30 1.1001 0.9505 HEXANE 0.102CE-01 

5 60.70 0.1030 760.00 779.95 0.2290 0.2230 151.90 1.4030 0.Q612 BENZENE 0.59881-02 0.6490E-02 
--0.1070 0.3130 0.3293 353.79 2.2736 0.9637 ETHANOL  0.3744F-02 

0.3901 0.4380 0.4477 561.04 1.5104 0.9513 HFXANE -0.9738E-02 

6 64.70 0.6250 760.00 782.06 1.4210 0.4032 449.14 1.0765 0.9617 BENZENE 0.1781E-01 0.1653E-01 
1:17/0  0./450 0.2698 470.39 6.1348 0.9678 ETHANOL -0.24801-01 
0.2960 0.3340 0.3270 636.77 1.2851 0.9521 HEXANE 0.6984E-02 

7 66.20 0.7100 760.00 785.74 0.5/00 0.5043 472.20 1.12)5 0.9635 BENZENE 0.15721-01 0.1432E-01 
0.1111-,,  150- -0.3465 447.91--  3.1981 0.9650- ETHANOL- -u.214sr-01- 
0.1930 0.1550 0.1402 667.07 1.7024 0.0540 HEXANE 0.5761E-02 



ftEtitrt/t/11-=-MrTHYLEfttrtritaTANTI7) - OIXANEt11 4,YSTr1 97? 

PURE COMPONENT. PPOPERT1LS 

TC PC VI OMEGA OME7,1H DIPOLE ETA COMPCNFNT ID 

562.00 48.60 260.10 0.211 1.9 0.0 0.0 BEN7ENE 5 
53-2.80 -17.40 11/-;.-00---0.73I 1.0 -0.0 0.0 MCP 27 
507.90 29.90 372.40 1.294 0.0 0.0 0.0 HEXANE 1.8 

PURE COMPONENT PREDICTIVE EQUATICMS 

VAPOR PRESSURE (ANTOINE) F0UATION COEFFICIENTS MOLAR VOLUME EQUATION COEFFICIENTS 

A 0 C CCMPCNENT A 1 C 

3.69)56E 01 0.*1-21-10E 04 3;2'2071T-03- -43t1N/ENt --071861 -02- 0.14'91c-al 0.1-588E-03-- 
0.68628E 01 0.11861F 04 0.22604E 03 MCP 9 .1043E 03 -0.8676F-01 0.3900E-03 
0.68778r 01 ---07147t5r 04- 0.22417E 01- HEXANE- 0. 1'60E 03 -0.1446E 00 -0.54M-03- 

BINARY INTERACTION PARAMETERS 
MODEL NU41ER 4 -81-11-4-11-Y-1-0 WmPlPS tROER  

179.94 67.41- tittl7r71-F-= -"CP- 171 1 
219.99 122.43 11ENZENF - HEXANE 36 1 

=-365:7, 735.T7-Cr MfP - HFXANE 174 1 -- 

HAI.A CONSISTENCY TEST 

C1(1) -0.1011 

-S-0-H-M-A-P-Y-ftF-  t-TATtSTTtlq II,J17RmATI-Vv- 

---rrAN-  AlS. 11-cit-.--  1,1 PRE'SSLRE. CALI'S. 0.-4601-E 01  
MEAN AiS. OFV. IN COMPOSITION CALCS. 

CO4PCNINT t 0.4258E-02 ----- 
COMPONENT ? 0.3342E-02 
EOMRONI NT 3  0.3169E-0? - - - 

GRAND *IFAN A1S. OFV. IN COMPOSITION CAtCS. 0.3590E-02 __ _  



EILTI-- 

-COMPOSITION RESIDUALS IEXP - CAM- 
NO. 1' X 0EXP PCALC YEYP YCA1C 1 lOt GAMMA PH1 COMPONENT BY COMPONENT MEAN ABS DEV 

1 70.80 0.4140 /60.00 754.89 0.1660 0.3588 548.69 1.1451 0.0614 BENZENE 0.7169E-02 0.4783E-02 
0.2410 1.74-40---0.-'45"/ 704.77 1.0417 -0.0597-  -M1'P -0.1718E=-07- 
0.3450 0.3900 0.3955 766.71 1.0718 0.4545 HEXANE -0.5460E-02 

2 70.70 0.3460 760.00 752.91 0.1120 0.1047  546.02 1.1610  0.4635 BENZENE 0.7326C-02 0.4888E-02 
1.1750 1.1919 702.61 1.0150 0.0598 MCP -0.6830E-02 

0.2780 C.3130 0.1135 764.49 1.0548 0.9545 HEXANE -0.5071E-03 

3 70.80 0.2570 760.00 756.52 0.2400 0.2317 549.68 1.1433 0.0634 RFN7ENE 0.8336E-02 0.7478E-02 
0-.-5160- 0.5-'70 0.9382 704.72 1.0300 0.9596 MCP -  -0.1122F-01 
0.207 0 9. 2 310 1.2101 766- 73 1.3416 0.9544 HEXANE 0.2876E-02 

4 71.00 0.1900 760.00 761.48 0.1910 0.1751 552.2 1 1.2202 0.0632 BENZENE 0.58641-02 0.4656E-02 
0.c900 1.61-00---(1'.r4cc-t 7073.nT 1.0-217 -0-.1!,94 MCP- 0:1116t-0t  
1.1600 3.1710 0.1790 771.30 1.0427 0.9541 HEXANE -0.6988E-02 

5 71.80 0.4330 760.00 753.72 0.3220 0.3/89 566.50 1.1181 0.9634 BENZENE 0.3212E-02 0.2157E-02 
1.49110 0.4184 726.11 1.0607 0.4602 mrP -0.4207E-03 

0.1110 0.1130 0.1320 794.78 1.0950 0.4550 HEXANE -0.2819E-02 

6 73.00 0.5930 760.00 752.81 0.5140 0.5136 598.47 1.0650 0.4644 BENZENE 0.3752E-03 0.1216E-02 
0.3171- 0.102C 0.3838 792.42 1.1132 0.0607 MCcr-  -0.1826E-02 
0.0770 0.1040 0.1026 018.12 1.1653 0.9555 HFXAME 0.1445E-02 

7 74.50 0.7290 760.00 753.25 0.6436 0.6199 616.95 1.0307 0.0649 BENZENE 0.3197E-02 0.2342E-02 
r). eriril t t;;-  0 0 0 . 2-3 i 5 -736.10---- ---1-.1-117 -0.9612 -mc1' -0-.3516E-02 
0.0511 0.1770 0.0754 E54.58 1.2604 0.0562 HEXANE 0.3542E-03 

8 75.20 0.7760 760.00 754.25 0.6060 0.6998 630.44 1.0214 0.9651 BENZENE 0.7245E-02 0.5935E-02 
0.11341- 0..2190 0.24 / 4 802.44 1.2124 0.4614 MCP-- -0.8904E-02 
0.0400 0.3650 0.0631 072.00 1.3036 0.0564 HEXANE 0.1695E-02 

9 76.00 0.9260 760.00 754.75 ).1490 1.7448 (4(.25 1.0113 0.0654 BENZENE 0.1802E-03 0.1965E-02 
-0./411 0.'000 0.2024 921.11 1.2400 0.0617 mrp -0.2940E-02 

0.0310 0.3550 0.05 /2 E92.21 1.3510 0.0567 HEXANE 0.2765E-02 

10 72.70 0.9760 760.00 757.34  0.4040 0.4479 991.42 1.0/14 0.0643 BENZENE 0.15451-n2 0.1618E-02 
1.-, 1q0 n-.1660- 0.-16-51  -74. 7P---  1.1045 0.9616- Mt-P 0-.31790f-03  
1.1050 3.1150 0.13/4 910.06 1.1545 0.0554 HEXANE -0.2430E-02 

11 72.31) 0.4900 760.0n 7714.20 0...50 0.+110 c, 15.5r,  1.0947 0.0541 BENZENE 0.1200E-01 0.8207E-02 
0..p0 1.4420 9.4543 736.°0 1.0191 0.4613 MOP -0.12311-01 
0.3900 0.1130 1.1127 801.4c 1.1198 0.9551 HEXANE 0.3093E-03 

12 71.40 0.4160 -760.00 79..32 1.3(,66 0.1665 568.31 1.123. 0.c639 BENZENE -0.49421-03 0.3272E-03 
-0.9 100- 0.5440 0.5 't / 120.20 1.3561 0.9632 MCP 0.9423E-04 
0.0741 0.0900 0.0896 7 0 2.11 1.0959 0.9550 HEXANE 0.3032E-03 

13 71.70 0.3370 760.00 756.61 0. 1390 0.10,6 51  4 . 70 1.1555 0.9637 REN7ENE 0.6407E-02 0.5525E-02 
0. 0040- M6190 0. 6-2* Li 72 .3.17 1.031', 0.37610 ---mc p--------0 .F710E-02  
0.0510 0.1720 0.07)1 787.45 1.0949 0.9547 HEXANE 0.1876E-02 

_____  



mncT r/n't-nr«nc-T~~~r"^rr~~--'---'--' - - -- ----- '- ----- ' --- ----'----- 
--- ---' -  corpos/TInm nrsIouxcs (ExP - CxcCY- 

No. 7 X p;xp pcw C ,cxp vrwc r/n cxw~« pn/ ~n~ponsw, r/ n'wpuwrwT wEuw 4u~ DEv 

l* 71.30 n.2+21 76,o.nu 759.3* 0.2780 0.2214 5n7.s^ /.|«^n 0.«634 oewzpee n,6^1cc-na u.*41SE-u2 - ----------o,so10--n.^~o~----r  ~~uu -1.ozo7 o.non7 --  ~cp-'--o.nor^*-n7 - - '- -- 
o,o01,n o,\\10 n.1|2a /7.p ~.n~~p o 5 xcx* -o.1 s~ c? /r- __  - n. .v~+ wE -  

15 72.10 1,49zo T^n.nn 753.15 u.^/ro o,4m4 ~7o./z 1.10 // 0,9640 or N ,pwr 0 .632op-03 0.1069E-02 ' ' 0.a10 n.wou 710. '#S /.orn n,n603 MCP - o.parnr-ns '--'  
0.1231 0. 1900 0. 1,510 r"4.4s | . I w* n.p5~ I *px^wc -0 ./ 607c-02 

za 71.20 0.4540 760.00 752.16 n.3 ^»o o,in|v 9155.76 /.|//+ o.'~637 opNIsnp 0.*117E-02 U°2 T+ 8E-03 -'--n~~pzn------------'--- 
0.r950 o.znnn - ~7 /s.7r 1 .nnra o.nonn ' mcp '-n.rs*7p-o3 ' ------' 

n.zu*o o.1uvo n.~ z n ~~ 779). H9 1 090 n,»o+o npxxns -u.3 a 6qc-uz 
lT vn.*u 0.3+)0 760.00 754.41 0.3330 n.s/?e; 'i4l.*e l,Hxv n.y^n BENZENE 8.104*s-01 0.85+9E-02 

033~5 n.r38 7e-07  
o.^oZo 0,*360 u.44ou 7sr,/x 1.nsr7 0.n943 Hpx^ws -0 .1292 E-01 

zn 69. 90 0.3050 760.00 r55.4o 0. /2 o 0.2710 ~a3.ol 1 .2086 0 Q 3 1 nEmrcwE 0./046e-02 0° 1156E-02 o~Tnnor ------- -- ') - noo--o.1n7s----en5.xn 1.0z03 0.95 93 - mcp-----  o.anlZs-no----------- 
n.snro o.S450 0.54*67 7+~.+\ |.o3Q 0.9540 *cxxms -o.1r3uF-oz 

1p 60.50 0.?400 76o.no 7ss.n/ o.?n a a n./p/: ~?~.|+ ~.z~"~ o."/o B[wzpoe -o./x/a-oa n.3o5aE-n2 
T n - -' - n,\^To n.~+z~ ~7.o~ |.o//5 o.npl ~cp - 

0,458oc-02 -- -- ----- n.6o4n o.~`1c o,uuo 737. 91 1.uz24 o.«n3x *ExuyE -u.»p2 v*-oa 
20 69.30 0.1940 760.00 rno.i B o.n\o o.\roa 522.76- 1.2c,22 0.962f) BENZENE o.aro*p-ns 0.6 533E-03 ------ n~1-/1)o-- o. 1W4*- -673 ,n-'- /-00*0---0.95x8- -0-+339s-03- -'------ 

n.6n90 u./iyo u. /aoo 7s~ / o .n" i.o~n ,os]n npxowe -0 .975 7p-03 ~  
21 69.00 1.1320 760.00 75r.:4 1.1300 0.1252 517.09 1.3319 0."62b oEm/FwE 0.4776F-02 0.3407E-02 

o--nmsn- ------------' -n.1rpo 0.1787 --667.10 1.001n o.nnxx ' ' W'p --- o.3J8'Ap-03  
n.m,Ao o./"ln o.rp61 7z~."o 1.uubo u.9 m 5 *px^m F -o. 5 iorc-oz 

22 68.90 0.0970 760. Jr) rsq.no n.oxno a, 'm4» 516.c| |.~ur6 o,puz 4 opwzrne 0.166or-02 0.5581E-02 --- - n s nn .n --' - ' 1,14>0 n.n'It ('e.3n |.unzv 0. ')5 MCP - -o.p367c-02 -  - 
o.o"so n.p6rn *.a6/a Tz4,~ 1 /.»n25 n,v5 14 *px^me o.+/o~s-nZ ~   

23 70.00 o.rszo 7(30.00 755.04 1). 11 u.z,/4 c;34. 74 1.2;'30 »,^uz/ uFu/cN L o.a^/^c-nz 0.2+08E-02 
u. nzo n.)~r~-- ^xr.v^ 1,1,w ().'4594 -- mcp----~o.oa/rc-n3- - ---'--  

0^43xo n,~^/o u.~~*/ r^9 ,+~ ~.nm o.»s~/ *~xxwe -o,a^nor-uc -------- -- -- 
24 72.50 o.^.?Y0 760.00 r~z.M 0.n110 0. 5'14 i 7n./4 1.oO^7 o.p~,, ypnZpwc 0.5112r-03 0.1105E-02 -------------' - 'o./~^o ^,|r"o o^1r`° ~~~.p }.~c,i n."/ '^rp n.1/*np-uz '-'-- 

o.ruo o.,x~o o./o7r pn~.,/ 1 .u/7 o.« * a ocx^NE -o.166 1 r-0z - --_  
Zs 7+.30 0.7540 n.un 757.25 o.a6^o /.0mi fu|».IV) |.o-3^l 0.0646 nrwzLmp u.i|o}E-ul 0.7844E-0Z 

'r~ --~--- --~ - 0. 1770 o.on6 71/.7 / |.1 7~| 0 ,06 / 0 MCP -0 .35 7 2*-02 ---- '' -- ----- 
0.1430 o./x/o o.z/ 5 3 o Vn.6 9 /,///^ v.v,~v pmxwe -o.u~~o-n2 -___- 

Z6 75. 90 n.n420 760.00 156.o8 0. ?'14G I.r*z^ 642.27 1.10133 0. (;61)? opm/Fme 0.1422c-02 0.e+90[-03 
0.0938---'816.S7 1.r420- -  n.pa|o  ---- ~-MCP--  -0 - 7600[~03  

0.0910 o.|sso 0,19)37 v97.|4 l.n|z o.q5^5 HEx4m[ -0.6655E-03 



MMTirtjMfvf.lTq l,\tT xnc~r~-n~~~xrs-rs-~cn~r~1 -----------'---'------- ' ----' - - ------------ -- 

- -~--- -- - - ccppos/TIonncsInuxLS-YExp'=-C-AuCr- 
wo. T x PC XP v[\~c Ypxr v,wz //c L ome^ "n/ C n M pompmT BY Cc*pONEwr mExN ABS DEV 

27 TT./n o,»nZo r*n.0o roo./o v.x7no u.13/] ~?n.s5 1.1o53 0.9650 nEmZ[mF -0,3341E-02 0.2227F-02 
o.o+,n/ ---- o--~~~o~~n'---o~n~/~ --z~.z9v7 --o."wzn  
n.,)san o.ouu o. 10 18 nzy.r 1 1 .~u~ o.or7o vpxxnc 0 ^ 2161E-02 _   

28 71.60 n."3mnn 76o.uo 7s4.0 n.ison 0.3421 sb/.00 /.|s^o 0.9638 ocmrewe 0.7879L-02 o.52*~E-oz 
--n~s15n---- --- ' n.szso o.s`on ~z 1 .xo /.0501 o.p/n 1 ncp~ --~u,7vn 1 E-02 - - ----- 

n./o7o o.//ro 0.:70 rnp.\o 1.ux31 o.n548 *m^wc 0.1496c-04 

29 70,50 o.snso n+o.un 752.43 o.2760 o.z,LL 543.itz 1.1817 0.»635 new/cwe 0.+924e-02 0°+011E-02 
11 mn - ---'-n.V)zo -'o.4orn - apx.^n 1.0347 n.n597 - xrp-- =0.6027e-nZ  -------  
x.`von o.nm o.~z|~ ,s v."/ |.n~»" o."54s npxxwc o,1 oonp-ox ~  

30 an, 7u 0./170 7ao.00 753,12 o.c.nc o./o1/ 52c".,)" 1.z465 1).1631 xcwzcwp 0.8845c-07 0.622eE-02 
o.-zv?o P -T.5o1-8p=03 
0,4n10 o.s~oo o.5 19u /4|.vo /.~ [« 3 u.n5+| *~x A n~ ~-0.934 0[--02_ -- ' - -    

si a9.+n 0. 1700 760. 00 756.03 u./,no n.\a/l yx+.4^ |.'Ic(~ 4 0. 96? nruzp^/s 0.5895s-02 0.3928E-02 
o.-,srn----'-- - --- - 0.1-370 0.2337 - c,rr,.sp /.011,3 o.p59/ - Mzp -'-'=n.~~~~c-oz---- -  -- 
o.^zon o,^»on 0.6392 /m.30 1.0o»0 o.«*sn *FxxnE -u.eo~c-oa -'----------- -----' -- ---' - ------- ' --'  

32 69.20 o.00xo 7~u.on r5n./n 0. 0990 n.ay~i 52/.o/ I.o4^a o."az6 npwam~ 0.302/c-02 0.2611E-02 
~ m.1rn--- --------- --7.1+a0-n./073 --  x71.^e 1.0/18' n.nnnn -~ 'wcp -n -znazc-nr'----- 

o.T}nn n.,^uc o,n1~ r3n.n« z.onzs u.pn~s vpx^ N s -0:362')E-02      
33 +9.10 0.0621 760.00 159,95 0. )620 o.u~.o^ s/9,38 1.3762 O.«ozn REmZpnc 0.120ne-02 0.8024E-03 

0.1240 15'r--'-acn.~s---c~on~n--n,n~x7----'--m~p---=n~^~r~r=o3  
0.8140 o.",»o o.",x7 7?°.^" 1 .00|Z o.no 34 w F xxme -o.74 + 4[-o] 

o+ 68.80 o.n?or) 7^o.no 757.92 o.oxuo n.oZvo 5 1 4.13 1,4121 0,06 / 4 oemZpN p 0.2457c-04 o.2177E-03 
------~.~s|c n.usnr-   u63.~~~--1.nosz -n.:m7 Mcp---'-0,3o3*-on --'--' - 

o.917n 0.1210 v o.,1y 72/,/2 l.non? 0.9534 *Exxm[ -o.»zpaF-o» 

35 6n.70 o./n,o 760.00 rs6.++ o.\oon 0. 0071 ~/«,"x /. 3049 o.w~zp nrnzpwE 0.2914e-02 0.4277E-02 
-n,7nzm----------- n.37/0 - C). 1794' *81.75 1 023 -0.9592 - mrp-----o.u~~~c-oz'---'-------  
n.suAo n,s/an o.rz 4 s 7* 1 .ns /.0031 o,no* opxxnc o.nrosc-oz ~   

36 70.70 w.)soo 760.00 76i.0+ 0. 1150 n.i'ou 5jp.,o 1. 26116 o."^av ocw2ENF 0.59nls-02 V^39e3E-02 
(7. AM-1) -- |r--I.n/*3 -n."ovY- --- mc1 -̀--=o.-*-51Z[=n2  
0.3o1!) o.~ . ~no u.~~~^ /~~14 1.n ns .« ~ o~3o HEXANE -o.15v+ E-nz `   

37 70.40 0.1000 760.n0 76l.s4 o./n<n n.lor~ n ~+/./n /.77p7 o, 6so nr A zF:s 0 ,335I p- 02 0.*205E- 02 o~n~~n'---'------- -- n.na»V  - 0.577x ^no.'~n -  1,1227 n.qsoz - tAcp -  --u.zmn»p-oZ-- -- -  -- 
n. -iono o.n/n o.3 r^s /~r, 6s 1 ,~||4 u,"5yo pEx^;E o,^mcp-oa 

]n 70.60 0.2270 76o.no r>o.Ln n.,|lo u,m'.~ ',145.17 /.~1/~ o.'^~x armrrwc 0.4998c-0? o.6o7 1t-03~ 
---- 1 0m --' o.~ n ro n.s'~/o ro",m n ~.n// 0. 1)1)')4 mcp -0.100I c-01 -  

0,,1, 10 m o./o /') /c~.}p |.o ~ ) o.p~ 4, xpv^m F o,rour-oa ---' '--'-- 
ln 70.1-0 1610 760./0 r^!. i\ 0. 16/10 n.i1)5^ w i.23z4 n[uZ[wL o.uss,)*-ox 0^5706E-02 

n.*-Irt-T) -'0.o210--0 - 6y*5---ro*- 72--'1 oz/* o.ys"er- Mtlp ~(Y-.351ff)E~~2  
n.rnLo 0.2150 0.2700 766.73 1.ul|n 0.n) 4l nEx^ut -0.5025E-02 



----mtrt-rrcrptin-vrni-snti-rtr-t-rrfmrt-, t rf,-17. 1 _ _ 

CCMPCSITION RFSIOUALS (EXP - cALcr - 
NO. T X DEXP 9 C1IC Y - XP YrALC f1CL ,-,(14kA PHI CGMPONENT PY COMPONENT MEAN AbS 0EV 

40 71.10 0.1110 760.1)0 764.47 0.111C 0.1014 553.9° 1.2579 0.9631 BENZENE 0.6611E-02 0.5159E-02 
-*):Mier  0.7190 0.7467 711.09 1.0120 0.9593 mCP -0.77471-0?  

0.1310 0.1480 0.1469 713.50 1.0516 0.9540 HEXANE 0.11181-02 

41 71.30 0.1610 760.00 7(.4.32 0./700 0.06/5 557.54 I./813 0.9632 BENZENE 0.35341-0? 0.4988E-02 
0.11- 490 9.1410 0.8371 71 9 .16 1.1063 0.9594 MCP 0.3945E-02. 
0.091 0 0.10 00 0.1)(5 778.1 9 I.)810 0.9541 HEXANE -0.7489E-02 

42 71.40 0.0420 760.00 762.11 1.1430 1.0470 559.32 1.3001 0.9633 BENZENE 0.9699E-03 0.3120E-02 
---1;-9-96/ 0.1900 0 .9951 717. 0 9 1.0079 0.9)96 "CP 0.3706E-02 

0.0529 ).)580 0.1627 780.90 1.1176 0.0543 HEXANE -0.4683E-02 

43 71.20 0.519 ) 760.00 751.98 0.4430 0.4471 ', 5 5 .76 1.10(6 0.0637 BENZENE 0.1047E-02 0.2078E-02 
fr.-1-4m0 C.1 i90 0.15(9 711.22 1.0615"_. _ -0.960- J "CP 0.2065F-02  
0.'110 0. 1980 0.4911 779. 89 1.1114 0.9548 HEXANE -0.3121E-02 

44 72.90 0.6710 760.00 745.91 0.9660 0.572,1 570.14 1.0531 0.9645 BENZENE -0.6808E-02 0.4536E-02 
0.1- 01/- 0.1 2 30 0.1211 /41.10 1.1715 0. 9609 MCI' 0.29 46F-02 
0.2240 1.3110 0.3071 006.22 1.2099 0.9558 HEXANE 0.38541-02 

45 76.20 0. 1950 760.00 763.45 9.7650 0.7661 (50.1f 1.0117 0.9650 BENZENE -0.1005E-02 0.8748E-03 
0.0-4717 0.1660 0.0663 816.0( 1.2482 0.9614 MCP -0.3092E-03 
0.1980 0.1690 0.1677 897.34 1.3853 0.0563 HEXANE 0.1311E-02 

46 71.20 0.9190 760.00 757.31 0.4460 0.4494 9 95.76 1.1045 0.0637 BENZENE -0.3177E-02 0.2248E-02 
0.1250 -0.1120 0.1315 713.2? 1.0611-  0.9600  "6P- -0.4553E-03  
0.14(1 0.4220 0.4191 775.89 1.1158 0.9548 HEXANE 0.2912E-02 

47 70.20 0.4170 760.00 753.65 0.1640 0.3594 518.10 1.1587 0.9633 BENZENE 0.4599 E-02 0.3883E-02 
 11.1110 0.1010 0.0999 612.17 1.0278 0.9595 MCP 0.122°E-02 
0.4820 1.5150 0.5438 753.14 1.0661 0.9543 HEXANE -0.5821E-02 

48 69.70 0.1401 760.00 759.91 0.1050 0.2995 520.59 1.2010 0.9630 BENZENE 0.6524E-0? 0.4660E-02 
1.0209- 0.1770 0.07(5 691.79 1.0126 0.9592 MCP 0.4705E-03 
0.9800 1.6180 0.6211 741.95 1.0415 0.9539 HEXANE -0.6987F-02 

49 69.20 1.2409 760.00 756.94 9.7200 0.2177 521.07 1.2643 0.9627 BENZENE 0.2308E-02 0.3473E-02 
0:-09(i1  1.0550 0.0911 (71.49 1.0014 0.958 9 MCP.--.-" . 0.29051-0? 
0.7041 n.7/50 0.73)2 7.30.P0 1.0193 0.9536 HEXANE -0.5205E-0? 

50 72.10 0.6411 760.00 757.11 0 .5420 0.5424 571.94 1.0659 0.9641 BENZENE -0.4285E-03 0.2833E-03 
 1.139 9.)650 0.0t47 li?.(? 1.0 ,-7 1.9()4 'I; P 0.2702E-03 
0.1990 O. 3130 0. 3010 70(.79 1.1788 0. 9552 HEXANE 0.15051-03 

51 71.30 0.4010 760.00 793.1? 0.357C 0.1513 957.54 1.1340 0.9(37 BENZENE 9.9660E-02 0.5239E-02 
 1.4139 9.4240 1.4110 715.36 1.0524 0.9600 MOP -0.7862F-02 

0.1950 0.2190 0.116P 77 8 .19 1.1775 0.9548 HEXANE 0.2194E-02 

52 72.80 0.6190 760.00 751.93 0.5280 0.52)7 584.76 1.1643 0.9643 BENZENE 0.4315E-02 0.7879E-02 
0.7511  -11.11180 0.2901- 747.99 1.1129 0.9606 -MCP -0,-.-208CE-02  
0.1400 0.184C 0.1062 813.14 1.1710 0.9554 HEXANE -0.2242E-02 



MULTICOMr0rONT SnIUT1nN PESMIS (Cl-r"1".)-- 

compnsITInm pFstouALs-lExP - cAtcr 
NO. T X PEYP r'CA1E YFXP YCALE I ICL GAMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

53 71.50 0.2131 761.00 760.90 C.292C 0.1935 561.11 1.2135 0.9634 BENZENE 0.3491E-02 0.2330E-02 
0./110 -0714-0 -17:-71 --711-;--r9- 7-.01-7-0- -0-.17517 -141-11--  -'0V1810:3E-02- 
1.1960 0.064C 0.0657 732.81 1.0929 0.9544 HEXANE -0.1695E-0? 

54 70.90 0.0730 760.00 766.46 0.1740 0.0690 590.44 1.2776 0.5629 BENZENE 0.4207E-02 0.2808E-02 
0.731- 0----' ---- --- - - - 1.7150 0.7169 - - T06.P4 1.0196 - - 0.9591 - MCP -0.190a-02 --  ---- - - -- --- -- 
0.1960 0.211C 0.2133 769.01 1.0294 0.9538 HEXANE -0.2310E-0? 



ZARMTN TETPACHLTTR?DF11 t-= ftfNIENEtfl - IS^PPfrIAMtl. SYSTEM 0-24 

PURE COMPONENT. PROPERTIES 

TC oc VC L 1-C\ OvE",Alf DIPULE FTA CritTC4ENT ID 

556.40 45.00 270.60 0.101 ).1 0.0 0.0 CIL4 6 
5-67700---41:60 710.11-  ).211 0.1 0.0 0.0 811‘71mE 5 
508.90 47.00 218.90 0.664 1.187 1.6C0 0.0 ISC-U3IH 22 

PURE COOPONFNT PPE1ICTIVI (0114TIMS 

VAPPP GRISSUPF (ANTnIMF) MIATION COEFFICIENTS 4111R VOLUME IQUATION COEFFICIENTS 

A Ii C COMPCNFNT A 8 C 

0.64339E 01 -171-244f 04 ----1-;13,1011.--Oi-- CCL4 0.6t(T41 02----0-.2998-E-0-1 0.t6761=02  
0.60056F 01 0.12110F 14 0.22070E 03 BINZFNF n.70861 0? 0.1401F-01 0.1588E-03 
OT66614F 11 1.P2-105C 13 0.11201E 03- isr-r3ou 0.1418f 03 -0.49111F 00 0.9287E-03-- 

BINARY INTEPACTI0N PARAMETERS 
M0011 M0MPER 4 fq4APr-t0 NUm8I-RS"----  eollEP  

-64.'0  /70.42 ttL4 - BFNIFNE 47 CI 
-203.41 1530.26 CIL4 - ISO-C3OH 9.0 0 
226.64 utY37:39 BFNIEW-- Isil-rlutH Aci o _ 

HALA CCNSISTFNCY TEST 

CI(1) 1.5210 

-SIV0MAK1-1-11- -g- TAT1S. T1fAL iNFUI.,NAIILil 

MFAM 1,i''. DF-V. IN ,,vissupr CALCS. 0.1769L 02 ___ 
'FAN ARS. M.- \7. IN CLMPCSITIGN CALCS. 

CeMilENFmT I 0.7970-02 
L(1 9 )nNINT 2 0.',43f4-0? 
("CsaPCNFIIT 3 0.7524E-02  

cPtvttn-,cam als. ntv. IN COmPrSITION CAW'. 0.P1P0E-0? _ 



AULT,COMPuqENT VILUT11N P.1 4'011rt 

COMPOSTTION - RESIDUALSIEXP -  - -CAMI- 
NO. T X PEXP PCALC Yr:AP YCALC VIII. GAMml Pill COAPONENT BY COMPONENT MEAN ABS DEV 

1 73.50 0.0321 760.00 418.92 0.054C 0.0469  665.7(, 1.7161 0.C593 CC14 0.7130E-02 0.9561E-02 
0.5679 -00-4-7-0-0--- 4143-  107.91 1;7515 - 009591 13ENIE1dT-----=00-1-414E-01  
0.6060 0.4760 0.4648 520.61 1.1905  0.9814 ISO-C300 0.7214E-02 

2 71.00 0.1340 7(0.00 785.04 0.0480 0.0442 634.?? 1.5343 0.9590 CCL4 0.3835E-C2 0.1196E-01 
-0.45-rcl 1.5120 0.5299 568.31-  1.5:367 0.9606 - BENZENE-  -0.1794F-01 -- 

0.51)0 0.4400 0.4250 485.35 1.3217 0.9814 ISO-C300 0.1411E-01 

3 72.00 0.0710 760.00 793.41 0.110C 0.0003 636.16 1.5122 0.9594 CCL4 0.97481-02 0.1280E-01 
0.4100 ' 004720 0.491? 570. 12 - 1.5212 C.0602 'BENZENE -0.1920E,-01 
0.4991 0.4280 0.4105 487.50 1.3354 0.9911 ISO-c3nH 0.9452E-02 

4 70.20 0.3110 760.10 757.60 9.5080 0.5104 601.97  1.6530 0.0605 CCL4 -0.2407E-02 0.2954E-02 
0.1579    -1.1669- -001681  15018070 -1-.7t:473- 0701.3 lifN7--CNE -00-2025E,=-02 
0.5771 0.4260 0.4216 449.93 1.2043 0.9817 IS1)-630H 0.4431E-02 

5 71.20 1.3011 760.00 767.24 0.4710 0.4619 620.78 1.0107 0.9601 CCL4 0.0086E-02 0.6057E-02 
1.-1540 9.1710 -  0.0799 555.76 1.9312 - 0.0609 BENZFNE -0-.7082E-02 
0.6450 0.4580 0.4502 470.5? 1.1369 0.9821 TSC-C3OH -0.1204E-02 

6 71.30 0.3130 760.00 780.72 0.452C 1.4440 62.2.69 1.7121 0.9596 CCL4 0.4031E-02 0.2688E-02 
9.-01111 0.I110.....0.1125 - -557.54 1.8169 0.9604 0FNIFNE-  -0.1520E-,-02 
0.6140 0.4370 0.4305 472.61 1.1764 0.0816 IS0-030H -0.2511E-02 

7 73.90 0.4700 760.00 760.31 0.4160 0.4071 671.00 1.0204 0.0633 CCL4 0.8942E-02 0.7842E-02 
0.5i.10 0.-4-1-70-  0-.4493-  601.41 - 1.0200 -o.064r- -11f1N7ENF -9.41/6E-01  
0.0430 0.1470 0.144? 527.44 4.71/6 0.0792 ISO-C301-1 0.2819E-02 

1 75.10 0.4691 760.00 766.25 0.4510 0.4540 698.47 1.0211 0.9636 CCL4 0.3115E-C2 0.5585E-02 
0.5067-- 0.,,49-0-1:4-417 621.40- 1.0277 0.9644 8ENZENE 0.5262E-02  
0.0260 0.0)30 0.1114 557.92 5.2206 0.9775 ISO-C308 -0.8378E-02 

9 75.50 0.4240 760.10 762.09 0.420C 0.4706 706.04 1.025? 0.0640 CCL4 -0.9969E-03 0.4371E-02 
-0.50- 1.4970 0.4910- . 636.4 1.0'228 0.9648 BENZINE -0.5962E-02 - 
0.0211 0.1930 0.0864 567.43 5.3883 0.0774 ISI)-C3011 0.6556E-02 

10 75.90 1.0920 760.00 776.10 0.1000 0.0061 715.28 1.0950 0. 0o33 CCL4 0.3049E-02 0.4960E-02 
qT1-6+11 -0.14,10-- -0.7553 f44.76-  1.0072 0.06-41- --4ENZENE-  -9.7790E-02  
0.040) 0.1520 0.1497 577.16 4.8745 0.9192 15.30-0308 0.3340E-02 

11 72.90 0.)020 760.00 797.57 0.1060 0.0001 651.91 1.1443 0.9604 CCL4 0.5892E-02 0.1633E-01 
n.7140- - 0.6770.  0.6084 984.76 1.0P29 0.0612 UCM7FNE 0.1860E-01 
0.1740 0.2770 0.3015 504.05 7.6729 0.0705 IS0-473141 -0.2440E-01 

12 71.60 9.0790 -760.00 183.72 1.198C 0.0871 620.47 1.2571 0.0613 CCI 4 0.5861E-02 0.3907E-02 
 1.467t0 0.5630 0.5443 567.00 1.7110 0.0611 M017E:NE -0.1204E-02  

0.3010 0.3490 0.3936 478.05 1.87/9 0.'0;15 IS0-C308 -0.4576F-02 
0._  

13 73.50 0.1580 760.00 780.05 0.1120 0.1.1.?. 665.76 i.90(.9 0.05'0. CC.14 C.9546F-02 0.1518E-01 
0.'1-241 9.3-4130 O;31-0-8- -59-708-1-------2.090t 0.0600- 0EN ZE-NE -0.2278E-01- 
0.7100 0.5400 0.5268 520.61 1.0895 0.01127 I SU-C3011 0.1323E-01 



-- ---- 

MULTICCMPENt'IT SqUITTON 1-1-56-5s- trtrrr;1 

COMPOSITION RESIDUALS (EXP - CALCI" 
NO. T X P1 XP 2C1LC YrXP YCAI.0 Fit I GA` t.'A PH[ COMPONENT BY COMPONENT MEAN ABS DEV 

14 75.90 0.0360 760.0) '70.31 0.0110 0.1077 715.7° 2.5039 0.0595 CCL4 0.5261F-02 0.2075E-01 
0.11-40 0.7t-20 0.2471 644.76 2./640 0.9602 BENZENE -0.3111E-01 
0.9600 0 . h 96 C O. 6 T11 577.16 1.0,10 0.9845 ISO-C30H 0.2587E-01 

15 71.40 0.1900 760.00 761.67 0.1900 0.1'415 624./0 1.1169 0.0617 CCL4 0.85050-02 0.1168E-01 
11.e..10 --- 0.5450 0.5360 550.3? 1.0703 0.9675 0EN70NE 0.9007E-02 
0.1510 0.2650 0.2025 474.7? 2.7929 0.Q799 ISO-C30H -0.1751E-01 

16 70.90 0.1690 760.00 773.77 1.1860 0.1772 615.09  1.2600 0.9605 CCL4 0.87/7E-02 0.5848E-02 
0-.5-110- 0.4680 0.472? 550.44 1.7460 0.1613 BENZENE -0.4160E-02 _--- 
0.1710 0.3460 0.3506 464.77 1./797 0.9605 1SO-C100 -0.4605E-02 

17 71.60 0.1510 760.00 791.97 0.1040 0.1844 62°.43 1.4682 0.95.95 CCL4 0.9584E-02 0.6389E-02 
0.17-3-0 -1-.4140 1.4131 567.90 1.4911 0.0603 IEN7FNE -0.9099E-02  
0.4760 0.4020 0.4025 470.95 1.1674 0.9809 ISO-C3OH -0.48320-03 

18 71.70 0.1320 760.00 771.44 0.000 0.1999 630.36 1.7690 0.9600 CCL4 0.8120E-02 0.9031E-02 
0.-73/0 0.1720 0.3355_.__.. 564.70 1.°442 0.9601 BEN7FNF -0.1355E-01 
0.6300 0.4700 0.4646 481.08 1.1580 0.9821 1S0-03011 0.5427E-02 

19 74.60 0.1060 760.00 812.04 0.2030 0.1991 660.17 2.1029 0.9582 CCL4 0.4895E-02 0.2175E-01 
si.t410 1.2200 0.2576 E. 18.78......

_2.2179 0.9590 3EN7ENF -0.3261E-01 
0.7510 0.5770 0.5491 545.08 1.0667 0.9825 ISO-CiOH 0.2774E-01 

20 75.20 0.0950 760.00 775.71 0.7110 0.217.1 700.56 2.4125 0.Q594 CCL4 0.1401E-01 0.1244E-01 
0.'17,90 -17.-t120---c.1507  clo.‘'i -7.5707 0.9602 BENZENE -0.1865E-01  
0.9360 0.6370 0.6324 560.21 1.0777 0.9841 IS0-C3OH 0.4(46E-02 

21 73.80 0.2700 760.00 777.09 0.7600 0.2576 671.00 1.)512 0.9624 CCL4 0.1136E-01 0.7576E-02 
-n.7641- 0.5900 0.5511 603.41 1.1250 0.0632 BEN7ENE -0.1107E-02_ 
0.0660 0.1810 0.1913 527.44 4.1(56 0.9705 isn-03n8 -0.1021F-01. 

22 71.20 0.2750 760.00 773.75 0.77.10 0.2596 (70.78 1.1243 0.9610 C014 0.1041E-01 0.1073E-01 
0.5161 1.4520 0.4461 555.76 1.1113 0.9618 BENZENE 0.5670E-02 
0.1800 0.7780 0.2041 470.5? 2.40'0 0.9798 1SO-0301-4 -0.1609E-01 

23 71.50 0.2560 760.01 798.39 1.2760 0.2675 (26.51 1.2417 0.°556 1004 0.1346F-01 0.8971E-02 
0. 47 s̀(1 0. -4r+0 0.1014 4-61.11 1.2541 0.1604 01-N7FNE -0.7410E-02 
0.3190 0.1400 0.1460 47/.03 1./746 0.9799 1sn-c3nH -0.6045E-02 

24 71.30 0.2370 760.00 700.71 0.3000 0.2909 /77./9  1.4747 0.9545 (104 0.1141-0-01 0.7642E-02 
n„ , An n 0.1)40 0.s117 (0)7.54 1.57')( 0.0614 51 1971'I6 -0.97180-07_ 
1.4810 0.1160 0.-i)7! 472.(1 1.3473 0.96)8 ISL-03n11 -0.1744E-02 

25 71.30 0.2010 760.00 767.61 1.1150 0.1011 122.19 1.o5e4 0.061)1 101_4 0.1171E-01 0.1215E-01 
1.17,1 1.'730 0.7412 557.54 1.849? 0.96)9 01N/ENE -0.18730-01 - 
0.6750 0.4620 0.4555 477.61 1.1591 0.9321 ISO-C3OH 0.6519E-02 

26 74.10 1.1641 760.00 800.77 0.3700 0.3005 671.80 2.1245 0.0586 CCL4 0.1040E-01 0.83940-02 
0.0q10 1.1110 0. 1436 609.1 8 2.2557 0.0594 BENZFNL -0.1259C-0/  
0.756Q 0,5490 0.5461 534.33 1.0627 0.9827 ISO-C3OH 0.2104E-02 



muLTIComPontNI v11_071 -I  cuLT-T-tcr,NT -:1  

COMPOSITION RESIDUALS (EXP --CALC) 
NO. T X PE XP "(LC YEKP 'RAU, 1101. ;AMMA POI COMPONENT RV COMPONENT MEAN ABS 0EV 

27 73.10 0..1960 760.00 /64.30 0.3690 9.1609 657.76 1.0307 0.9628 CCL4 0.8244E-02 0.5497E-02 
0.*,570 074- 6-0 --0:4511-a 590.33- -1.-0314- 0.963-6 13-ElifIlr --CYT2790E=02  
0.16?1 0.1750 0.19 06 9 11.62 4.2426 0.0 785 IS0-C30H -0.5455E-02 

28 70.10 0.1591 760.00 167.05 0.1800 0. 169? 610.11 1.2594 0.0616 CCL4 0.1076F-01 0.7171E-02 
'1.1161 0. 2 110 0.2;110 936.46 1.2935 0.9614 8ENZENE -0.7911E-02 
0.2160 0.3390 0.1418 447.9 1 1.7033 0.0834 ISO-C3OH -0.2846E-02 

29 70.30 0.1170 76C.00 764.17 0.1016 0.'1927 601.9 1 1.51.14 0.90)4 C114 0.8344E-02 0.8280E-02 
u.-141-7,1 0. 7130 0.7194 539 .93 1.6047 0.9612 13FNZENF -0.1242F-01 
0.5160 0..060 0.4019  451.9f 1.2997 0.0811 IS1J-C31)H 0.407CE-02 

30 72.10 0.2670 760.00 790.19 0.4110 0.40v) 649.10 1.9165 0.9692 CCL4 0.79991-02 0.5332E-02 
0. 0'irI0r 0.t20--0.111r- 571.94 1.1299 0.9600-  11EN7ENF -0.514CE-02  
0.64E0 0.4610 1.4650 499.66 1.1356 0.0818 ISO-C300 -0.2857E-02 

31 73.50 0.4900 760.00 781.93 0.4390 0.4480 669.76 1.0292 0.9621 CC14 0.1012E-01 0.7373E-02 
0.4480 0.3730 0.1721 597.91 1.0471 0.1679 8FN7FNE 0.9411E-03  
0.0620 0.1680 0.1701 520.61 4.2303 0.9781 ISO-C308 -0.1106E-01 

32 70.30 0.4700 760.00 757.85 0.4400 0.4274 613.83 1.0914 0.9616 CCL4 0.1261E-01 0.9506E-02 
0-;-3611 0.2940 0.2913 931.01 1.1154 0.9624 BENZENE -0.1426E-01 
0.17)0 0.2760 0.2744 451.96 2.6437 0.9797 IS0-C3OH 0.1644F-02 

33 70.60 0.3920 760.00 784.73 0.4310 0.4269 609.44 1.3337 0.9598 CCL4 0.7533F-02 0.5022E-02 
0.2130 1190-  0.7146' 545.17 1.3883-1.9606 -TrarNt---- -1.560-7E-02 
0.3950 0.1590 0.3599 459.09 1.5258 0.9111 ISO-C311H -0.1925E-02 

34 73.00 0.6010 760.00 759.13 0.5520 0.5516 655.78 1.0175 0.9611 CC14 0.4459E-03 0.4632E-03 
----1.1910- 0.7970 0.2968 518.47 1.04/7 0.9639 BENZENE 0.247/E-03 

0.041) 1.151C 0.1517 505.19 4.5619 0.9792 1Sn-C308 -0.696'F-03 

35 70.80 0.5943 760.00 700.51 0.5420 0.5179 111.20 1.1509 0.9606 0(14 0.9080E-02 0.6054E-02 
-0.7771 0.1980 0.1814 948.68 1.1371 0.9614 13EN7F1F -0.1376E-02 
.1.170 0 0.2700 0.27/7 462.20 2.6981 0.9 703 ISO-C3OH -0.7705E-02 

36 69.60 0.5510 760.00 /64.39 0.567C 0.5650 500.89 1.2670 0.9006 CCL4 0.2040E-02 0.4958E-02 
0.101) -0.1130 1.1/76  577.17 1.3409-  1.9614-  13E17ENE- 0.5187E=02 
0.3490 1.1310 0.1374 41/.02 1.6545 0.9803 1SP-C1OH -0.7438E-02 

37 72.80 0.7130 71-0.00 763.98 0.6410 0.6419 661.91 1.0112 0.9628 CCL4 -0.2896E-02 0.1930E-02 
0.7361 1. 1110 0.19)5 584.7' 1.1604 0.9636 9F- N7ENF 0.1514E-02 
0.1510 1.1690 0.1566 504.95  4.5110 0.0781 1SO-C311H 0.13801-02 

38 70.00 0.7030 /60.00 763.59 0.6330 0.6267 509.26 1.0877 0.9612 CCL4 0.6271E-02 0.4676E-02 
1-.rIller- 0.1000 0.1(93 514.74 1.1516 0.9620 8147ENF 0.7420E-03  

0.1790 1. 1070 0.2740 445.90 2.504 0.9795 IS0-C158 -0.70151-02 

39 73.20 0.94)0 760.00 771.21 1.7410 0.74d) (5'). 16 1.1083 0.'621 CCL4 -0.7071E-02 0.5314E-02 
0.11-1 -0;106C 0.1069- 592-.,NT /.1611 0.0634 BENIZENIF--- -0.9492-E-03 
0.045c) 0.1510 0.1450 513.36 4.7157 0.9777 ISO-C308 0.7971E-02 



ARMON TETRACHLOPIDE1/1 ---TYPt0HFIt.ANEtn - -;'-',ROPANOL(31 f,Y1T(m 17 

PUPF COMPONENT PROPERTIES 

TC PC VC OvEGA WiEAH DIPOLE ETA CCAPCtiENT I!) 

556.40 45.00 779.60 1.193 0.) 0.0 0.0 CCL4 6 
551.70 4n7rn 111:-zry o711 o.1 0.0 0.3 cyctntiFx 
503.50 47.00 210.50 0.663 0.107 1.600 0.0 2-PROPNI 22 

PURE COMPONENT PRF1ICTIVE EOUATIONS 

VAPnR PRESSURE (ANT(INE) EQUATION COEFFICIENTS MOLAR vn(umF EQUATION COEFFICIENTS 

R C CCMPCNENT A 

0.633/E 01 -1'4- -0.13011f 13 tet4 0.61141 02- -0- .299PF OC)  
0.684501 01 0.12035E 04 1.22236F 03 CYCLOFIEX 0.9291F 02 -0.2486E-01 0.2616E-03 
0-.-66"6-04F-/i1 -0.31315F IT - 1.13211E- 03 2-PPOPNL 0.14111 03 --,-0.49111E-01 0-.-V2P7F01- 

. . 

BINARY INTERACTION PARAMETERS 
NU-4-(-.T.c 4 -MTNA-V7 TP-NWVERT- rRnfR- 

-/97775 CCL4 - -C- YCLOUEX - 43 0 - 
-203.40 153(1.26 CCL4 - 2-PROPNL 50 0 
-21-, 15-;"1T- t57?-q-;14 - 7-PRlr'NL 0 

HALA CONSISTENCY.TEST 

CHI) 15.7109 

-S11-111,MR-Y rT- 1-41-mrirlt INF-oRmATINT- 

MFAM OFV. T! PRESSURE CUCS. 0.3130F 02- 
MEAN ViS. OFV. IN CCMPCSITInN CALCS. 

COmPrNIT 1 - -0.2626E01- 
CCMPCNENT 2 0.370fF-01 
COMPCNINT-  3 -(%205E1--01 

CRAV1 mEAN ABS. 0EV. IN COMP1SITION CAI XS. 0.2796F-01 



JLIS  

COMPOSITION RESIDUALS (EXR - CALCI-- 
NO. I X PFXP "CALL YcXP YCALC Flit GAMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

1 70.17 0.1190 760.00 742.45 0.1550 3.1644 /01.41 1.6439 0.0608 CCL4 -0.9430E-02 0.7924E-02 
0.21-41 101700 (.).341. -9-211.90- -201703-  r:rrAT--crcrni-trx 0.riimt-0r-- 
0.6590 0.4.690 0.4714 449.32 1.1603 0.0828 2-PROPNL -0.2449E-02 

2 69.78 0.20?n 760.10 732.12 0.2730 0.2616 505.04 1.5497 0.0613 CC14 0.1130E-01 0.9309E-02 
0.71-00- 1.7040 0.1010 513.00 1.9309 0.0571 CYCLONFX -0.1397E-01 
1.5700 0.4330 0.4314 431.61 1.2354 0.9824 2-PROPNL 0.2571E-62 

3 18.02 0.3260 760.00 727.90 0.390G 0.4049 576.71 1.4095 0.0617 CCL4 -0.1587E-01 0.1058E-01 
-0.1040- 0.1980 0.1151 06.40 1.7262 0.9575 CYCLONFX 0.2042E-02 
0.0700 0.4130 0.4001 422.00 1.2977 0.9321 2-PPOPNL 0.1292E-01 

4 68.55 0.4731 760.00 733.35 0.5020 0.5J70 571.17  1.3149 0.9617 CCL4 -0.5014E-02 0.5023E-02 
0.1391  0.1300 001410- 502.11 1.4600 0:0574 tittomrx -0.2573E-02- 
3.3920 0.3590 0.3515 417.50 1.5411 0.0812 2-PP0PNL 0.7533F-02 

5 68.45 0.5670 760.00 737.75 0.5630 0.5(>24 570.09 1.2197 0.0610 CCL4 0.6412E-03 0.1132E-02 
0./1/0 0.1110 0.1127 500.52 1.1337 0.9576 cyricHcx -0.1704E-02 
0.3150 0.3260 0.3249 415.59 1.7791 0.9609 2-PROPNL 0.1052E-02 

6 68.80 0.730') 760.00 738.94 0.6720 0.6649 576.06 1.1171 0.0619 CCL4 0.7086E-02 0.2289E-01 
0.-1900 0..)130_.---0.0473--906.11 1.1982 0.0576 CYCLOHcX -0.3433E-01 
1.2150 0.3150 0.2878 422.29 2.2889 0.0802 2-PROPNL 0.2724E-01 

7 70.10 0.1751 760.00 739.30 0.7630 0.7011 600.11 1.0271 0.9628 CCL4 0.1162E-02 0.8121E-02 
0.n17.0 11.117n---a.026o 527.10  1.0166 -0-;-0504---C-YrL-011-EX 0.1107E-01  
0.0030 0.2000 0.2122 447.01 3.6773 0.0792 2-PRCPNL -0.1218E-01 

8 69.10 0.1190 760.00 741.7R 0.1470 0.1120  581.77 1.3546 0.0608 CCL4 0.14971-01 0.1982E-01 
0-;-16-71- -0.4280 0.4577 510.97 1.7281 0.0565 CYCIONFX -0.2973E-01 
0.5140 1.4250 0.4102 420.10 1.3571) 0.9120 2-PROPNL 0.147(1-01 

9 68.40 0.1070 760.00 729.04 J.4130 0.4101 560.20 1.2969 0.9619 CCL4 0.2875E-02 0.1918E-02 
T1.771-(7- 0.2330 0.2150 499.72 1.4697 0.9576 CYCLOHFX -0.7849F-02 
0.1900 0.194C 1..7454U 414.64 1.5600 0.9015 2-PRCPNL -0.3020E-04 

10 61.44 0.4060 760.00 727.34 0.3380 0.4514 569.01 1.3616 0.0o19 CCL4 -0.1154E 00 0.1041E 00 
1.1911- 1. 3170- -0.1000- 5'10.36__.-. I.5'189 -0.05/6-  cycrtHrx 0.1561E 00  
0.4310 0.i250 0.3657 415.40 1.4543 0.9016 2-0REPNL -0.4070E-01 

11 68.49 0.4930 760.90 731.15 9.40.03 0.4-/,') 570.)9 1.7502 1.0/19 CCL4 -0.11/8E-01 0.7981F-02 
0.1'01 1.1 720 1.1112 5)0.'? 1.1869 c.q'17e, (YrIPHIX 1.831/1-03  

0.1450 J.3480 1.33(0 415.59 1.6812 o.(1811 2-PROPNL 0.1113E-01 

12 68.60 0.6270 '760.00 732.47 1.770 0.5741 572.77 1.1310 0.9621 CCL4 0.2215E-02 0.3909E-02 
1.14')1 ^.11?G '1.1,,,It*. 502.'11 1.)m) 0.9571t CYCLrHFX 0.36441-02  

0.7330 1.3 )13 0.2969 q.4') 2.1 0  :0 0.0 3,P5 l---)RhP"It -0.596P0-02 

13 69.00 0.7570 760.00 729.29 0.6610 0.6641 579.9/ 1.1551 0.9628 CCL4 -0.31211-02 0.2080E-02 
0. -'r1360 0.01154 500.35 1;11-18 0-;---q5/')--tYt-tUtItX 0.6104'0E-03  
0.1400 0.2530 0.2505 426.16 2.9833 0.9800 2-PROPNL 0.2515E-02 

--- -- ____ 



MULT1r(OW1ENT L'Ifi1tr51-PiStI1TS 1/1"1 T.1 

COMPOSITION RESIDUALS IEXP - CALC1  
NI). T X PFX9 PfAIC YrX9 YCAll FICI GAMMA 901 COMPONENT RV COMPONENT MEAN ABS 0EV 

14 77.40 0.9970 7(0.00 737.46 1.4910 J.1922 653.79 1.0074 0.4642 CCL4 0.1.083E-01 0.8724E-02 
1-;-0-2. 4-- ).1210 0.0198 575.49 1.0443 -0.0600 CYCIM1=X- 0.2249E-02- 
0. 0760 0.1160 0.0991 93/.17 5.4040 0.0779 2-PRGPNL -0.1309E-01 

15 68.80 0.1170 760.00 742.,1 ) 0.1330 0.1190 576.36 1.7917 0.9610 CCL4 0.1391E-01 0.9322E-02 
 0.4470 0.4960 0.4040 906.13 1.5464 0.956E CYr1OHCX -0.99121-02 
9.4160 0.3820 0.3061 472.20  1.5737 0.4817 2-PPC)PNL -0.4103E-02 

16 68.60 0.2270 760.10 734.52 0.221C 0.2282 577.77 1.2/05 0.9615 CCL4 0.8186F-03 0.1679E-02 
-rt. 1 701 ry 1.401U 0.4065 917.91 1.4849 0.9571 -0YCLOHFX =0.2920E-02 
0.3991 0.3610 0.3661 418.49 1.5774 0.9915 2-PR0P1L 0.1697F-02 

17 68.50 8.1910 760.10 731.47 0.1440 1..1464 970.98  1.7008 0.4619 CCL4 -0.7448E-02 0.6240E-02 
0.1210- 0.30")0 0..1194 501.11 1.3738 0.9675 Cyctnistx  -0.6016F-0?- 
0.1710 0.1470 1.3176 416.54 1.7634 0.9812 2-PROPNL 0.9356E-02 

18 68.62 0.4990 760.00 733.61 0.451C 0.4633 573.13 1.1616 C.9619 0014 -0.1291E-01 0.1321E-01 
-1.7411  '1.2150 0.77/0 503.24 1.7961 0."576 CYCLCHIX -0.7001E-02 
0.2710 1.1340 0.314? 419.93 1.Q961 0.6909 2-PRGPNL 0.1991E-01 

19 61.94 0.6170 760.00 737.67 1.151C 0.5540 977.08 1.0912 0.4673 CCI4 -0.2990E-02 0.2209E-02 
-1.1971- 1.1650 0.1653 516.77 1.1879 0.9590 CYrLCHFX -0.3277E-03 
0.1910 0.71140 0.2307 423.06 7.489? 0.91133 7-PRCPN1 0.33090-02 

20 71.50 0.9940 760.00 746.16 0.1010 0.7834 626.51 1.0110 0.9631 CCL4 0.176CE-01 0.2188E-01 
0.051'0    /1.1630 a.0471 651.14-  1.0653------ 0.9588 CYCLOHFX 0.15220-01  
0.0990 0.1160 0.1689 476.93 4.4449 0.9786 2-PROPNL -0.37830-01 

21 68.60 0.7931  760.00 F11.18 1.'110 0.2149 572.77 1.11/1 0.9619 CCL4 -0.3939E-02 0.2623E-02 
1.4710 0.4410 0.4386 502.91 1.2892 0.4675 CYC1OHFX 0.23580-02 
0.2740 1.1790 0.3264 418.49 7.0470 0.0911 2-PRPPNL 0.1572E-02 

22 68.60 0.3810 760.00 728.39 0.143C 0.3457 572.77 1.10/4 0.9623 CCL4 -0.2683E-02 0.5821E-02 
(1.30t117 3.1460 0.3520 907.91 1.2141 c.,),-,70 Cycin9Fx -0.6040E-02 
0.2760 0.3110 0.1123 419.49 2.2771 0.98)8 2-1'RLPNL 0.8730E-02 

23 68.40 0.4810 760.00 729.94 0.4770 0.4974 969.70 1.2434 0.9619 0C14 -0.1043E-01 0.1180E-01 
n.1-744 /1.1960 0.1773- 4"0.7? 1.3901 0.9576 0YCI_O4FX 4.1769E-01  
0.1400 1.3,0C 0.3163 414./4 1.6985 0.1‘111 2-90.081\11 -0.7275E-02 

24 68.30 0.6300 760.00 701.77 0.5600 0.5530 6(7.41 1.0418 0.0618 CC14 0.7017E-02 0.4694E-02 
1.1411- 0.2110 0.2026 408.11 1.1391 0.9545 CY600HF-X -0.1561E-02 
0.1710 J.,190 0.2445 417./4 -.1611 0.1905 2-PFOPNL -0.5492E-02 

25 69.00 0.7250 ,760.00 738.80 0.9960 0.6492 6/9.96 1.3898 0.9621 CCI4 -0.62170-01 0.1172E 00 
0.1<t00 0.7520 8.1762 600.15 1.171? 0.0517 (Y(I10EX 0.1 758F 00 
0.1850 0.1920 ;1.2757 42/.16 7.624/ 0.9310 7-PP(IPNL -0.1137E 00 

26 72.30 0.8910 760.00 742.10 0.1770 0.1009 (41.00 1.1049 0.9617 CCL4 C.1708E-01 0.1727E-01 
0. -M10 1.)76C J.167? 564.01 1.0555 n.0594 CYCLOHFX 0.9824E-02  
0.1190 0.107C 0.1379 493.90 4.004? 0.9742 2-PRGPNL -0.2591E-01 



----tfitirttetngtflIhr/rIT -SoLoTi08- 8c 45 rls -- WINr.t 

COmPCSITION RFSIDUALS-tEXP -CALCI- 
NE]. T X Pt XP PCALC Y 1-XP YCALC fIfl rA4PA PHI COIPUNENT BY COMPONENT MEAN ABS DEV 

27 69.10 1.1310 760.00 740.40 0.1260 0.1197 581.77 1.0957 0.9617 CCL4 0.6284E-02 0.5673E-02 
0.6670 el.n5ra---0.5-w7--  510.9T-  t.litl- -0-;etl- CYCLOHFX -0;-8- 12r-'02 
1.2000 0.31/0 0.1148 428.10 2.6626 0.9809 2-PgrWoL 0.2223F-02 

28 69.10 0.3560 760.00 743.62 1.224C 0.3267 581.77 1.1217 0.0616 CCL4 -0.1027E 00 0.8312E-01 
-0.1 990 0.4860 0.4511 510.07 1.2564 0.95/? CYCLnHFX 0.1247F 00 

9.2490 I./0u() 3.3120 428.10 2.1633 0.9876 2-PPOPNL -0.2202E-01 

29 69.40 0.1970 760.00 720.21 1.3450 1.1463 507.23 1.0275 0.9628 CCL4 -0.1329E-02 0.7054E-02 
/.477-0 0.19P0 0.3913 515.86 1.1158 0.9585 CYCLCMFX -0.9253F-02 
0.1110 1.2670 0.2564 411.97 3.2155 0.9803 2-PPCPNL 0.10508-01 

30 69.60 0.5249 760.)0 720.23 0.457C 0.4577 598.00 1.0205 0.9635 CCL4 -0.72741-03 0.1771E-01 
1:11900-     f;'920 r). I/ ro.- -519a13.- __._1.111 l 0.9592-  CY(.1 MIX--  -0.2585r-01- 
0.9070 0.!510 i).2214 437.02 3.71y2 0.9800 2-PRCPNL 0.26578-C1 

31 71.60 0.7700 760.00 736.63 1.5500 0.6807 628.42  1.0063 0.95.17 CC14 0.9281E-02 0.1439E-01 
1.17,,0 0.1630 0.100.17  552.76 1.0720 0.9513 cycLoHrx 0.1230E-01 
0.0510 0.1130 0.1596 414.05 4.6076 0.9788 2-PROPNL -0.2155E-01 

32 72.16 0.019k) 76 U. 00 730.46 0.1480 0.0116 619.26 1.9035 0.9643 CCL4 0.3441E-01 0.3137E-01 
0.--177c)  0.371)0 0.0/54 562.47 1.0947 0.9600 CYC1CHFX- -0.1264F-01 
0.0349 1.1740 0.1211 490.05 5.1715 0.9784 ?-PPf)PNL -0.4706E-01 

33 72.69 0.10)0 760.00 707.11 0.18 30 0.2'247 649.lc 2.3405 0.9620 CCL4 -0.4169E-01 0.6282E-01 
0.1550 -0."2. 40C_._ --0.14517 -gin ;70-  3.1,88-  0.958? CYCLOHFX l0.9423E-01  
1.9450 0.5770 0.6295 502.52 1.3101 0.9852 2-881113NL -1.5254E-01 

34 70.19 0.028 0 760.00 764.72 0. 2 40C 0.1050 601.7 8 1.44/2 0.9598 1814 0.1350E 00 0.9000E-01 
r1-.1770 0.31.5 0 0.4530 528.89 1.9257 0.9554 Cyrtoffx -0.11708 00 
0.5900 11.4240 0.4420 449.71 1.2473 0.0820 2-88C8NL -0.179(F-01 

35 69.31 9.3111 760.00 733.14 0.5270 0.4434 585.59 1.6686 0.9614 CCL4 0.76628-01 0.9101E-01 
n. 1000 0.1 0.1365 514.19 1.8951 0.95/2 CYCL1'1FX -0.13658 00 
0.9700 9.4 8 30 0.4201 432.20 1.2246 0.9822 2-PROPNL 0.5989E-01 

36 68.73 0.4630 760.10 734.51 C.5400 0.5409 575.10 1.42/1 0.0615 CC( 4 -0.9379E-03 0.2943E-02 
0„ 0 ri 0 -0.0,100 0.08 5 t, -509.00--  1.5825  0 . -9572-  C-Yrtntlf* X 1;4412E-02  
0.4620 0. 3700 0.1135 4'C.54 1.3016 0.0815 2-20 0P81 -0.3477E-02 

37 68.43 0.9890 160.00 733.46 0.6010 0.5'4 52 569.73 1.2531 0.9618 CCL4 0.5785E-02 0.6763E-02 
-n.07,11  1.1630 0.1721 500.20 1.3638 0.9514 Cvr.t. nfiFx -0.10158-01 - - 

0.3400 0. 3 360 0.331h 415.21 1.6e55 0.9800 2-PP (`Pt1 0.4350E-02 

38 70.69 9.2421 700.;)0- 580.62 3.311C 0.2342 511.13 1.0345 0.0159 CCL4 -0.31201--01 0.2080E-01 
-0.1,11 9.5190 0.5195 r‘ i f. /6 1 . 0' rt, 0.9(.17 cYct nirx 0.1000E-01 _____ 

1.1370 ,),I IT. J. 1481 46n. ^3 1414 0.,302 2-0R008L 3.2078f-01 

39 70.87 0.1910 710.00 /10.40 1.3430 0.3557 /14.52 1.0040 0.9046 CCL4 -0.1569E-01 0.2253E-01 
0.'5/1 +7:{i1-8O-'-O:-4 71.2'- 540.11---  t.17 414 0.9504 CYftr.11FX-- 0:11710E-0I  
0.05)0 0.1500 0.1681 463.64 5.0338 0.9/97 2-0126PNL -0.1911E-01 



MULTTC0,1PONrNT SAL11-10N PISlITT-c trr,17..) 

comPrsITInr RESIDUALS tEXP - CALCI-- 
NO. T X 111X1! 1,E1LC 10-0(1) Y( 11.0 I 1C1„A '-"A 0111 CUMPONCNT ay COMPUNFNT MEAN ABS DEV 

40 71.64 0.5l40 760.00 707.71 0.4000 0.4744 679.70 1.9969 0.065? CCL4 0.5566F-02 0.2873E-01 
0.4520 0.3b30. _....0.3961 551.45 1.0777 0.0619 CYCLONFX  -0.4310E-01 
0.0140 0.1670 0.1205 4/9.90 5.4058 0.0793 2-PROPNL 0.3753F-01 

41 72.40 0.6450 760.00 719.65 0.0°00 0.599/ (43.05 0.9973 0.0649 CCL4 0.2711E-03 0.1312E-01 
U.176-1 0.2670 0.2867 566.(7 1.0687 0.9606 CYCL011FX -0.1969E-01  
0.0290 1.1130 0.1116 496.1 7  5.5452 0.0787 2-PRCPNL 0.1041E-01 

42 69.49 0.)500 710.01 702.78 0. 113C 1.4159 519.97 1.9014 0.9625 r114 -0.1029E 00 0.8950E-01 
-0--;71-,ro (7.7i40 1.009R 917.'1 2.7/0? 0.0586 CYrICHFX 0.1342F 00 
0.6030 0.453U 0.4042 435.74 1.1059 0.0836 2-PPCIPNL -0.3137E-01 

43 69.11 0.'1 150 760.01 731.46 0.4310 0.4157 511.05 1.5(36 0.0615 CCL4 -0.4737E-02 0.2456E-01 
----,%116)    1.1-q0a -0.1532 511.14 1.9018 0-.0573 CYCLflHFX- 0.3613F-01- 

0.5490 0.1/00 0.4111 429.20 1.2526 0.0871 2-PPHPNL -0.3210E-01 

44 68.59 0.4650 760.00 733.36 0.5250 0.5137 577.50 1.3520 0.9616 CCL4 0.1181E-01 0.7876E-02 
0.1180 0.1240 0.1275 002.75 1.5027 0.0573 CYCLrHrX -0.3481E-02 
1.'.1.70 1.3910 0.1503 419.2( 1.4796 0.0313 2-PPGPNL -0.8334E-02 

45 69.21 0.196) 7E0.00 747.50 0.2740 0.2274 593.77 1.4102 0.9610 C114 0.4663E-01 0.3184E-01 
01a7411 0.1200 0.1679 512.'6 1.7259 0.0566 CYCLOHCX -0.4776E-01 
1.5110 0.4060 0.4940  410.24 1.3415 0.0819 2-PROPNL 0.1122F-02 

46 68.67 0.3510 760.00 732.°? 0.1960 0.3q93 574.()? 1.3545 0.0616 CCL4 0.6706E-02 0.7100E-02 
0.2190  f1;310C----  0.2407 504.04 1.5519 0.0573 CYCtrHFX -0.1065E-01  
0.4340 0.1740 0.3701 410.70 1.4577 0.0315 2-PROPNL 0.3943E-02 

47 68.25 0.4490 760.00 714.71 1.4890 0.5735 96(.53 1.5461 0.0673 CCL4 -0.8555F-01 0.9149E-01 
0.-077D- 0.1710 0.0339 407.33 1.7154 0.0511 CYELOMEX 0.1372E 00 
0.5150 0.1410 0.3-0.1 411.30 1.2716 0.0922 2-PRCPNL -0.5168E-01 

48 68.65 1.2240 760.00 735.57 1.75/0 0.2118 573.66 1.2(09 0.9614 CCL4 0.2520E-01 0.1680E-01 
0.1710 0.1110 0.4101 503.72 1.5)11 0.0570 CY1-10HrX -0.10091-01 
0.050 0.3620 u.30.31 419.41 1.5604 0.0315 2-PHIPNL -0.6122E-02 

49 68.54 0.3610 760.00 737.91 0.1(70 0.3663 571.60  1.2437 0.0618 CCL4 0.7013F-03 0.4710E-03 
0.--09-40 0.'990 0.2985 511.05 1.4139 0.)574 cycint+Fx -0.5170E-03 -- _  
0.1550 0.1450 3.3452 417.31 1.6703 0.9313 ?-PPOPNL -0.1941E-03 

50 68.45 0.4930 760.)0 /20.41 0.4/00 0.4/15 5/C.00 1.16P7 1.0,11 CCL4 -0.5195F-03 0.3990E-02 
0.7001 1.,200 ).2140  ',,)0." 1."1'8 9."5/9 CYc1(114FX 0.5013F-02  

0.7770 0.1110 J.3155 w,„,in j.)t)col  0.9,101 2-PROPNL -0.54701-02_ 

51 69.0? 0.251) 740.00 746.11 0.2',90 '.2409 '-010.32 1.1/02 0.00.12 C014 0.7231F-02 0.1327E-01 
0.47,'I0 9.I070 0.4160  500.(" 1.1560 0.0568 (Yrt0HFX -0.1°11E-01 ______- 

0.120') ).1550 0.1423 426.54 1.3310 0.9810 2-P909NL 0.1267E-01 

52 68.66 0.3910 760.00 732.62 0.3520 0.3534 5/3.14 1.1332 0.9620 1114 -0.14201-02 0.5587E-02 
Q. its ) 0.377C 0.1140 5)1.99 1.2(00 0.0577 CY0tPHI-X -0.6965E-02 
0.2540 0.3210 0.1124 419.60 1.10?) 0.0809 2-PRCPNL 0.8376E-02 



MOETIC01PCNE IT rolurrmN rrsurrs tritNi./ 

comPostrtom RESIDUALS (EXP - CALC1 
NO. T X PIXP PfAll YCXP YCALC F1CL [AMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

53 61.7R 1.5011 7(0.10 731.45 0.4920 0.4545 576.00 1.0082 0.0623 CCL4 0.2753E-01 0.3951E-01 
1./11 -0.196'0 1.?'93- --c05.90 -0.957CYrLfltiPX -0.5-92-7e-al 
0.2(150 ).w0 0.2003 4?1.01 2.308P 0.9906 2-PROPNL 1.3173E-01 

54 69.03 0.2350 760.10 735.23 1.2450 1.2087 530.50 1.0763 0.9621 CC14 0.3630E-01 0.3753E-01 
0.9-79-0 1.4170 1.4933 500.94 1.1R01 1.0576 CYCLOHEX -0.5630E-01  
0.1900 1.3180 0.?980 426.74 2.6429 0.9807 2-PROPNL 0.1999E-01 

55 69.16 0.1131 760.00 116.16 0.3500 0.3391 582.86 1.0705 0.9622 CCL4 0.1089E-01 0.8756E-02 
J.4161- 0.1630 0.1761 511.95 1.1137 0.9577 CYCICIHFX" -0.1314E-01 
0.1910 0.2970 0.284R 429.27 2.6187 0.0804 2-PROPNL 0.223(E-02 

) 
56 69.29  0.5140 760.00 779.09 0.4590 0.4496 595.2? 1.0436 0.9629 CCL4 0.8433E-02 0.9546E-02 

1,7-7- 11 11.711n -0.2993- 14. 1.1425 0.9589--CYCLOHrX -0.1432F-01  
0.1360 0.2610 1.2551 431.81 3.0961 0.9802 2-PPCPNL 0.0985E-0? 

57 69.97 0.2110 760.00 699.?3 0.2100 0.1991 9,-,7.70 1.0510 0.9648 CCL4 0.21861-01 0.4165E-01 
a.T3,11-y -0.5500 0.6125 520.21 1.0r,73 0.9605 cyclnwrx -0.6749E-01 
0.0610 0.'400 0.1004 445.10 5.010? 0.0915 2-PRIPNL 0.4061E-01 

58 70.28 0.411/ 760.00 696.44 0.1980 0.3711 /01.45 1.0035 0.9651 1C14 -0.1305E-01 0.3304E-01 
tr.-iVITY 0.4260 0.462R 530.3R 1.0773 0.9619 CYCLCHPX--  -0.3652E-01 
0.0'10 1.2160 1.1664 451.59 5.0212 0.9800 2-PR0PNL 0.4956E-01 

59 70.79 0.5300 760.00 646.94 0.4(51 0.5199  613.01 0.9904 0.0690 CCL4 -0.53871-01 0.9173E-01 
0.41'T/ 0-.1400 0.4217 5`k8.04 T.-1(t 0.-964T cyrt_rHFx--  =0.8372r-01  
0.1121 0.1950 0.0574 461.90 6.5473 0.9/97 2-PPCPNL 0.1371F 00 

60 71.18 0.0800 760.00 761.96 0.1640 0.1156 620.40 1.6045 0.9599 CC14 0.4837E-01 0.4783E-01 
c.-77no 0.'160 0.3P71 549.96 2.3426 0.9956 CYCITIWX -0.7179C-01 
0.70)0 0.000 0.4966 470.10 1.1260 0.9828 2-PROPNL 0.2334E-01 

61 74.45 0.13)0 760.00 72,.16 0.2510 0.i21( 685.(4 2.5649 0.0012 CC14 -0.7758E-01 0.5172E-01 
 0.1 0.1950 0.0 f03.,-3 . .,,,, Ar,  0.0574 CYCLI1HFX 0.500r-01 

0.0700 1.5940 0.(714 r42.46 1.1165 0.9852 2-PRI PNL 0.2257E-01 

62 71.85 0.1000 7(0.0) 791.2) 0.1140 ).1309 613.25 1.573P 0.0585 CCL4 0.2031E 00 0.1541E 00 
0-7.50n 1.tt 9C /. 4001- 50 7. OP -2.1002 0.0540 C-Trtrmr-x -1;2111r-00-s 
0.6410 0.4070 0.4600 444.20 1.1810 0.0817 2-PROPNL 0.2798E-01 



---e-ftt-fl-R-Offl-ttot-t-t-) - 7/ ET tilt t'lL (- 71 -- - t• T i ty1 At! F T A Tr (1) - S Y S T Fri 0 •26• 

PUP E CCIPONENT PPOPEPT IF S 

TC PC VC o"E.C,1 frJE1AH ',IN.-AA ET A COMPCNENT 10 

536.60 54.00 276.01 1.214 1.1.97 1.020 0.20 CEA Fr-Tom 8 
513.2u r8.90 1-1-st.•0(1- -0.997- 0.109 - 1.660- 1.21 METHAP7(iL 23-   
523.30 37.90 286.00 ,).373 0.278 1.7E0 0.50 C T AC 12 

PURE COMPONENT PREDICTIVE FOUAT I CIS 

VAPPR P R E S 11 4 E (ANTOINE) FONAT ION COEFFICIENTS M(.11. Ai: VOLUME EQUATION COEFFICIENTS 

A P C COMPONENT A B C 

0.690330 11 0.1-1/%--311P-7,4 0;200O3 C i t•P ef-RM-- fr. 6 I 07-E 02  -0.3-02617-0 t -0 .--1- 19-1E---0-3--- 
• 0.71786F 01 0.147?1E 04 3.230000 03 METHANOL 0.6451E 02 -0.19720 00 0.3974E-03 

07-(2,t7/11F -71 0.12'01TE-04- 0.71701E-  03 ET -  AO 0.13610 03 -0.3700E 00 • 0.80770-03  

BINARY INTE1AC TIM PAPAMFTCPS 
M CAI E L NU IA E P. 4 --91NA(/.Y• 10 - NI.M4 tRS- --cLP-  

- 371 - 1-4 1701-.--O'r CIM,r1C1',4" -  - 'AFTHANCI 97 0 - 
- 391.70 -51.00 _ CHLRfll PM - ET AC 55 0 
1161-.-40 -,'71-1-.37 •MFTHANTIL - - Tr AC 144 "0 

.... 
HALA CCNS [STENO,  TEST 

C I ( 11 0.4671 
. . _......_„....... 

-StI441APY.  ftf-  SI AT- V,T t CAL INFORNAT lt:N - 

,____  
-tittAN ABS. 01- V . TN nRESSUPE r..41..r.. 0.1424E - 02- 
i•IF AN CIS . 01.V. TN rt,mposur 100 CALCS. 

CCMPCNIT NT 1 0.1078E-01 
CA.mPri':1NT 2 0.1455E-01 
CC-1PC%C.NT• 3 0.9717E-02

-  

--•- 

•CnAt!O -11AN 60. 0. IN cr- lprsirtnr,! CALCS. 0.116-01 • 



I1jLTICOMF01FN7 5010E1E14 kESOtTS-- 

COmPES1TTOM RES1CUALS (EXP - CALC/ - 
NO. T X PEXP 0FALE YEXP YCALC F1OL ')AAHA PHE COMPONENT BY COMPONENT MEAN ABS 0EV 

1. 65.40 0.0820 760.00 769.86 0.1600 0.0642 820.24 0.7112 0.9715 CHLROFRM -0.4155E-02 0.1129E-01 
M.2460 1.4'711) /.4.1Ir /47.6" -1;8160---0;14596 lirmAtInt o.16i4r-or-- 
0.6720 0.47CC 0.4829 494.4? 1.0514 0.9434 FT AC -0.1278E-01 

2 61.90 0.0700 760.00 766.74 0.1590 0.3670 751.06 0.8058 0.9704 FHLROFPM -0.8043E-02 0.8201E-02 
0.1471 0.5130 0.5171 /03.5c 1.55',9 0.9592 811HANO1 -0.4256E-02 
0.574') 0.4 7 80 0.415' 467.49 1.1149 0. 0 427 LT AC 0.12301-01 

3 (.2.40 0.0400 760.00 767.87 0.1760 0.0799 /47.95 1.9732 0.Q662 CHLROFRM -0.3818E-02 0.1121E-01 
O. 0-61 0 0.914C 0.70 72 666.67 1.0215 0.9594 METHANOL -0.1611E-01 
0.0890 0.1100 0.1230 444.87 2.0068 0.0394 FT AC -0.1300E-01 

4 61.40 0.1010 760.00 765.69 0.1180 0.1157 774.06 1.3694 0.0671 CHLROFRM -0.1772E-01 0.1335E-01 
0.6570  -0.6'30 0.6510 64/.70-  1.1356 -0.0584 METHANOL 0T20021-01  
0.2420 0.288C 0.7113 428.25 1.4585 0.9400 ET AC -0.2290E-02 

5 64.50 0.2500 760.00 791.50 0.2180 0.2177 709.0? 1.8218 0.c689 CHEROERM 0.2624E-03 0.1064E-01 
0T7410 0.4420 0.4580 722.69 1.9665 0.9583 8ETHAN0L -0.15961-01  
0.9000 0.3400 0.1741 479.13 0.9750 0.0426 FT AC 0.1569E-01 

6 62.50 0.1960 160.00 786.98 0.117C 0.1004 750.28 1.0218 0.8672 CHLROFRM -0.1842E-01 0.1928E-01 
0,7120 0.5'00 0.5511 (;60.26 1.4139 0.0574 METHANOL 0.2892E-01 
0.3720 0.2400 0.2505 446.46 1.1116 0.9402 FT AC -0.1050E-01 

7 69.00 0.3140 766.00 121.24 0.2310 0.2749 911.055 0.7601 0.0604 CHLROFRM 0.6140E-02 0.2084E-01 
0.170 -17.1161 0.7- 471 855.16 2.0150 0.95(127- 4F-THAMOL -0.317(F-01  
0.564) 0.4)30 0.3779 559.41 0.0745 0.9436 FT AC 0.2512E-01 

8 60.50 0.2020 760.00 777.47 0.2420 0.2599 704.74 1.3665 0.9657 CHLROFRM -0.1793E-01 0.1556E-01 3, t;  " -7 0- 1.6190 0.5057 610.14 1.10 /2 0.0570 METHANOL 0.7333E-01 
0.2010 0.1390 0.1444 415.56 1.25E) 0.9395 FT AC -0.5409E-02 

9 61.10 0.107 0 760.00 770.20 0.1780 0.1°74 71P.17 1.9401 0.9654 CHLROFRM -0.4363E-02 0.1082E-01 
 0.11271 1.7480 0.7318 611.84 1.1361 0.9591 METII3N0L 0.1623F-01 
0.0010 1.1/40 0.0159 424.65 1.700 1 0.9392 FT AC -0.1187E-01 

10 69.80 0.4161 760.00 797.26 1).4090 0.1055 915.79 0.78 14 0.0701 FHL4EE 0 M 0.1347E-01 0.1779E-01 
6:01/70 n.,150 0.2617 880.61 1.10(1 0.9593 METHANOL -0.2669E-01 
0.5130 0.35(0 0.1429 574.73 O.8742 0.9469 FT AC 0.1322E-01 

11 63.60 0.3640 760.00 776.21 0.3,90 1.2294 77( .2(  1.s1706 0.^,11 CHLPriP41 3.5867F-03 0.92461-02 
".7171 1.4140 0.42/0 ("9.1q 2.1°o81 n.,,,00 AFTIANUL -0.1387F-01 
0.42)0 0.25/0 0.241/ 464.20 0.1(02( 0.8432 ET AC 0.1328E-01 

12 62.00 0.1470 '760.0) 781.9C 0.1250 0.1206 738./ 9  0.9688 0.0667 CHL8E1F 0 4 -0.556(1-03 0.8472E-02 
n.3100 0.«9,,0 0.4163 651.41 1.367:' 0.0571 METHANOL 0.1771E-01 _  

0.1510 ).17 20 0.14+2 418.57 0.91°f 0. 0414 FT AC -0.1215E-01 

13 59.10 0.3450 760.00 77).48 1.1880 0.341,  671.99 1.2443 0.,),,52 CHLROFRM -0.11581-02 0.1074E-01 
0.46,51 0.5760 0.m1,7,1 -g211:57- -I;102,' 0.1 563 MFTRANOt tr.16r11-01  
0.1900 1.1160 0.1010 303.51 1.9/46• 0.9403 FT AC -0.1496E-01 



-14-ticrittu,triw sin t )1T TTT*r T',FItt T ' (1 tr'T . ) . - - 

COMPOSITION RESIDUALS IEXP - CALCT- 
NO. T X PFXP PCNIC 1 -- XP YLAI C FIfl OAM") PHI COMPONENT HY COMPONENT MEAN ABS DEV 

14 58.30 0.3381 760.00 /63.01 C.1180 0.3,99 (57.12 1.1210 0.9651 (HERM-PM -0.1934E-02 0.1052E-01 
0.5040 1.91-10- 0.5152 - 667.59 1.1123 0.11563 -METHANO1 0.1578E-01 
0.191) 0.071C 1.1040 3 ,,3.53 1.0)00 0.9404 FT AC -0.1385E-01 

15 57.30 0.1770 760.00 760.52 0.413C 0.4267 63(.30 1.4095 0.9645 CHLRFFPM 0.6323E-02 0.8583E-02 0.-.7__ 0.5900 0.5219 5 45.20 1.1900 0.9960 METHANOL -0.1288E-01  
1.0940 0.)590 0.0515 369.63 1.0547 0.9401 FT AC 0.6548F-02 

16 57.90 8.2650 760.00 754.44 0.4110 0.3068 640.43 1.6536 0.0647 CHLROFRM 0.1423E-01 0.9488E-02 
1.6r07 8.9980 0.9149 54n.(P 1.1220 0.1566 METHANOL -0.6870E-02 
0.0790 0.)410 0.0404 372.30 1.2238 0.9401 FT AC -0.7367F-02 

17 61.60 0.9071 760.10 780.36 0.4160 0.4694 720.51 J.9540 0.0662 CHLROFPM 0.1557F-01 0.103°8E-01 
1.1010  0.3100 0.1-947- 646.31-2.3001 0.9567 METHANOL -0:1417E-01-- 
0.102n 0.155C 0.1364 432.34 0.7655 0.0427 FT AC -0.1397E-02 

18 57.90 0.4190 760.00 757.63 1.4700 0.4498 648.73 1.20(4 0.0652 CHLROFPM 0.2018E-01 0.1838E-01 
-0.4)70 0.4780 0.4716 550.56--.._...1.4074 0. 0562 METHANOL- 0.7391E-02 
0.1741 0.0520 0.0796 177.02 0.8996 0.0411 FT AC -0.2758E-01 

19 65.70 0.5970 760.00 799.5? 0.5130 0.5751 0 2 7.76 0.9971 0.0672 CHLROFPM 0.2700E-01 0.1860E-01 
0.17T0 0.'420 0.2600 796.21 3.5179 0.9574 METHANOL -0.2598E-01 
0. 3 261 0.1550 0.1569 499.60 0.7255 0.9455 FT AC -0.1910E-02 

20 56.00 0.4340 760.00 754.84 1.5190 0.5)176 (10.91 1.3913 0.0642 CHLROFPM 0.2135E-01 0.1424E-01 
0.4ft50 -q.4'ota 0.4587 517.41__ .___1.31-54 0.9553 METHANOL -0.1071E-01  
0.1090 0.0)30 0.0536 352.16 0.8447 0.0405 ET AC -0.10651-01 

21 63.80 0.1530 760.01 796.41 0.6520 0.6205 781.06 9.9332 0.9663 CHLROFRM 0.3154E-01 0.2103E-01 
1.1.0f,71- 0.1470 0.2690 701.55 2 .9977 0.9567 METHANOL -0.2277E-01 
0.7(50 ).1010 1.1090 467.49 0.6(41 0.0449 ET AC -0.8763E-02 

22 57.40 0.6)10 760.00 759.11 0.69 40 9.5719 610.16 1.1759 0.0649 FH1ROFPM 0.1216E-01 0.8111E-02 
0.'141 n.3710 n.ithl 547.40 2.12(1 0.9956 METHANOL -0.5077E-02 
0.1910 0.1430 0.0521 371.00 0.6332 0.9421 FT AC -0.7094E-02 

23 57.20 0.9240 760.00 769.38 1.7160 0.7256 634.25 1.9270 0.0644 CHIROERM 0.1041E-01 0.6939E-02 
0.10(1 1. 7 4R0 0.2579 .__ ..-- 543.10 3.4116 0.0945 MFIHANOL -0.9980E-02 
0.1740 ).)160 0.)1(5 s1.?7 0.43,35 9.1432 F- 7 AC -0.5301E-03 

24 911.1) 0.2 010 760.00 757.14 0.1640 0.1+79 (62.01 1.8610 0.0646 CHLROFPM 0.5503E-02 0.7443E-02 
0-.7490 0. 170 0.(163 5(,3.04 1.0( 31 0.0570 METHANOL 0.5657L-02 - 
0.0471 0.1160 0.0167 )90.72 1.4320 0.93)8 FT AC -0.1117E-01 

25 99.90 0.2060 760.00 765.26 0.34`50 0.34 )4 (61.34 1.9302 0.9(44 CHLROFPM 0.4635E-02 0.3092E-02 
ii.Ttinl--- 0.6170 0.61 11 , /2.19 1.0(72 0.9568 MFIHANOL -0.9905E-03 _ ___ 
0.0940 3.)10 0.1417 39(,.1t 1.42913 0. 0394 FT AC -0.3657E-02 

26 68.50 0.4700 760.00 787.8? 0.4681 0.4534 9)1.19 0.0190 0.9696 CHLROFPM 0.146(F-01 0.1812E-01 
rr.f7-71,1 1.'350 0.2622 )ilq../)  1.31e7 0.9597 METHANOL -0.2718E-01  
0.4500 0.29 70 0.2844 550. 03 0.937? 0.9471 FT AC 0.1262E-01 



-Mtit-T-retttInfrtlfIT SOLUTION PMItT; (T011-7.1--- 

-- COMPCSITION RESIDUALS (EXP - CALC)- 
NO. I X PEXP PCALC. Yt7 XP YCALC 'ICI GA1MA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

27 60.60 0.7310 760.00 758.14 0.7140 0.5856 706.96 1.9601 0.9665 CHLROFPM 0.1840E-01 0.1306E-01 
0.utfIr- Tr.73110- -0.749f 621.16 -3:T780 17-.-9570---MFTTIATTIL -0-.1960E-01 
0.1970 1.1660 0.0649 417.06 0.5782 0.9460 ET AC 0.1197E-02 

28 55.90 0.5660 760.00 759.(14 0.584C 0.5723 608.92 1.2147 0.9641 CHLPrERM 0.1166E-01 0.7772E-02 
0.1470 1.“110 0.7'1,0 515.A1 1.6-i6? 0.0547 METHANOL -0.7042E-07 
0.0920 0.1750 0. J296 3`i0.84 0.6537 0.9409 FT AC -0.4621E-02 

29 62.60 Loion 760.00 760.78 0.1570 0.165 7 752.61 7.127 0.9662 CHLPOFRM -0.8712E-02 0.5805E-02 
- 0-.17 0.1180 0.8370 671.84 1.0116 0.95,9 METHANOL 0.9940E-01 
0.0720 0.1150 0.0113 448.05 2.1480 0.9397 FT AC 0.7709E-02 

30 56.60 0.i790 760.00 772.01 0.4680 0.4661 622.04 1.6888 0.9634 CHLPOFPM 0.1863E-02 0.1501E-02 
-'8.-6'S9 '1-- ' -1.5 i 7T)-  O. sibr, 7.1.3 1.1226 m.9550-'-1911 -  TH (VIOL- 0.3856E-03  
0.0320 0.1150 0.0173 360.14 1.0912 0.9390 ET AC -0.2255E-02 



C HLC/turrrm - rAFT-rtAl -111-7-1 - -171.--THYt Ir-r- T 'IT E. tit - SY ST rm.  n? 7 

PURE CCIPONENT pRO PERT I F.S 

IC PC VC UMFO 11'4E.O AH DI ROL F ETA COmPINENT 

536.60 54.00 2 76.00 0.?1.4 0.18 7 1.320 3.20 CHLOP cpm 8 
513.20 78.50 1 tir.--17.11 - 0.-557- - 1.105 1.66n 1.21 METHAMIL 23 
506.90 46.30 223.00 0.326 n.215 1.72n 0.6? ME ACET 24 

• • - • 
PURE COMPONENT PREDICT IV E EQ11.AT OMS 

VAPOR PRESSURE (ANTOINE) E0UAT 1(1N CUFF ICIEKTS vIGLAR VOLUME EQUATIONCOEFFICIENTS 

A B C COMPCNENT A El C 

0.69033E. 01 0.11610r 04 OttO flM 0 .-6107F--  02- 0-;1-far26E -01 17.11-91E-03  
0.78736E 01 0.14731E 0.210001 01 UFTHA NM_ 0.6451E 0? -0.1972E 00 0.3874E-03 
 6n814E 01 0,-71-111-0F -14 - 0.21351E - 13 ME -  ACET 0.1360E - 03 ---0.4671C 0-.9221E03 

. _ . 

BINARY INTERACTION PARAMETERS 
MO art_ NUMITP. 4 NW411 RS ()PIER- 

-- M-CT H NCL 56 0 
-431.41 70.10 CHL ORFRM - ME ACET 163 1 
845: .13 - - MF ACET- 166 - 1 

HALA CCNS SiENCY TEST 

CI(1) 0.451# 

SUiIY rr- -s-rtt-rrs-T-te, At tr4rtIR-P AT ION- 

KEAN AlS. Or- V. IN PRESSURE CAL CS-. 0.10991 02 
MEAN A1S. 3EV. IN COMPoSIT Int! CALCS. 

cOm pCNI. NT 1 0.6702E-02 
COMPCNENT 2 526C1-12 
COMPENENT- -3 .-5924E-02 

csY.AN0-4!:- AN A8S. OP V. IN CrimPoS IT ION-  CALC S. 0.506 ?E-n? 



ItiLTICOMPT1N1 17 SOI27T1-01--RMA-TS---- 

 - COMPPSITION RESIDUALSAEXP --LAIC-1-- 
NO. T X PFXP PCALC YFXV YCALC F111 :A4mA PHI CnAPONENT BY COMPONENT MEAN ABS DEV 

1 57.20 0.9110 /60.00 154.75 0.1130 0.8162 (14.25 1.0111 0.9652 CHIOREPM 0.6754E-02 0.4504E-02 
0.0510 -0.1T70-  0;t764- --,,41.10-  405873--  tr.:-.7550--mr7ltannl_ -01.-4-5-7-CE-02 
0.0360 0.115C 0.0174 730.23 0.4761 0.0566 Mr ACET -0.2389F-02 

2 63.15 0.0160 760.00 796.34 0.1400 0.0420 765.55 2.5477 0.9655 CHLOPER1 -0.2864E-02 0.1907E-02 
fy.c7770 0.9210 0.9202 686.73 1.0008 0.0606 MFTHANnL 0.7908E-03 
1.0120 0.1350 0.0109 80P.52 2.4170 0.9525 ME ACFT 0.2067E-02 

3 55.89 0.2000 760.00 /91.41 0.4360 0.4252 (17.8) 1.7050 1.9619 CHLORFPM 0.1081E-01 0.7211E-02 
-11.6940 0.5170 0.5107  515.11 1.1118 0.955? METHANOL -0.1710E-02 
0.047) 0.14/0 0.9561 690.46 1.2305 0.0521 MF ACET -0.9111E-02 

4 59.03 0.4510 760.0n 777.16 0.3600 0.3519 672.64 0.8862 0.9661 CHLORFRM 0.1137E-02 0.4860E-02 
O. 1-1-/97--- u.--71,70--  a.146, ')14.76 -2.3124-  009536---MFTRANOr-  -0.7292E-02  
0.4380 J.4010 0.3941 776.43 0.8593 0.9544 ME ACFT 0.6151E-02 

5 55.53 0.1480 760.00 761.73 0.04/0 0.0521 610.71 1.3260 0.9658 CHLORFRM -0.5133E-02 0.4478E-02 
1.6440 0.5700 0.5111 507.62 1.1392 0.9540 METHANOL  0.6718E-02 
0.1080 0.4110 0.4146 (39.01 1.4774 0.9512 MF ACET -0.1583E-02 

6 56.83 0.1940 760.00 775.13 0./710 0.2310 626.70 1.4955 0.9644 CHLORFRM -0.1036E-01 0.1200E-01 
0.9-170 -0.1490 0.5310 535.07 1.1910 0.0544 METHANOL o.laonE-ol 
0.1790 0.2300 0.2176 721.14 1.3535 0.9512 AC ACET -0.7644E-02 

7 55.68 0.4220 760.00 769.51 1.4650 0.4991 603.66 1.3207 0.(-637 CHLORFPM 0.9819E-02 0.8405E-02 
0.4 flu 0.4190-  0.4171 -nlo.71--  1.3915 0.0539 -MFTHANnt -0.2716F--u2 
0.1290 1.1000 0.1126 603.46 0.0103 0.9520 ME ACFT -0.1261E-01 

8 55.14 0.1110 760.00 769.29 0.1140 0.1113 596.91 1.0(11 0.0655 CHLOPER,4 -0.9790E-02 0.6528E-02 
0.4570-- 0.4150 0.4212 903.70 1.37/,5 0.9528 m3THAN11i. 0.6761E-02- 
0.415) 0.461C 0.4510 685.44 1.1745 0.0013 Mr ACFT 0.3032F-02 

9 56.39 0.2970 760.10 771.29 0.2836 0.2027 (17.81 1.1034 0.0644 CHLORFRM -0.4693F-02 0.4960E-02 
0.4400 0.4900 0.4426 925.69 1.4176 0.9534 *1f- THAN/11 0.7436E-02 
0.2630 3.2623 3.2640 710.46 1.04(0 0.9515 MF ACET -0.2751E-02 

10 55.92 0.2080 760.00 771.96 0.1420 0.1533 608.42 0.521 0.9659 CH1PREP4 -0.8317E-02 0.8786E-02 
1.740  1.1150 0.3311" -5-1').73 1.8121 0.0577 -MFTHANOL -004-361E-02 
0.5230 0.5230 0.5390 (09.17 1.0110 0.9520 11-  ACFT 0.1318E-01 

11 57.03 0.5450 760.00 776.19 0.4P4C 0.4770 (.30.17 1.03(3 0.9644 CHL(JRFRM 0.1008E-02 0.5460E-02 
-1.7t00 1.1400 0.130f,  910.40 7.2125 0.9536 IFTHAN0L 0.1170E-02  

0.2450 3.1760 1.1842 /26.14 ).7641 0.9531 vi ACFT -0.8192E-02 

12 56.00 0.1/10 -760.01 /11.56 0.0150 0.)8/ 6,30.15 0.9911 0.0649 CHi1)PFP1 -0.16651-02 0.2441E-02 
0.979 1.3(50 0.1617 51./1 1.9153 0.0530 M110A301 0.1287F-0? 
0.1611 0.1130 0.12/:, 724.02 1.9126 9.c523 lr ACTT 0.2372F-02 

_____ 



- . _ tie/tNr(71--- - 117-'71ECLCR10-THANC(1:1- SY5T--1211' CYC1uH . 

PURE C0mPOI0ENT PROPERTIES 
. . ___... ._ ..... 

TC PC VC 0f1Fr,1 OMF1AH IIPLE FT A (1P[ NT 11 

553.20 40.80 'lt.?() 0.211 0.1 0.0 0.0 CYHFXAtT 9 
55-9.10T----4-1-.111 21150 r.20-c; 1.1 0.0 0.1 CYHFYINF 51 
579.20 64.50 101.41 0.215 0.101 1.350 J.0 O1CL-FTH 52 

PURE COMPONENT PREDICTIVE FPUATIOmS 

VAPOR PRESSURE (ANTOINE) FOUATIEN COEFFICIENTS MuLAR VOLUME EQUATION COEFFICIENTS 

4 4 C CC1PCNENT A 4 C 

0-.--6-4-4-r701F 01 0.120-3 -,1-4-- -n.22-2-4-6t--03-- -0.11iFiAt'!E -0-.-9201-E -02--  ---='17.-1.4t6F-01 ---0.26-1-6E-03 
' 0.6PP62E 01 0.12100E 04 0.22410E 03 CYHEXENF 0.9201E 02 -0.2486E-01 0.2616E-03 

0.645-77r-91 0.12-471r-14- -0.22100E 03 OTCL-ETH - n:,57o0r 02 -0.9200E-01' -0.0 

BINARY INTFRACT1nN 0ARAMETEPS 
Mlbrt NU4C-1,  4 -8111ARY- 11-10011FErS 11Q-DER 

t54.1i. -'74.74- CALIFXANC - CYHEYFNE c,(7, 0 
327.60 478.74 CYHFXANE - IICL-FTH 60 n 

117:97 CYHEYENt- - 1ICL-ETH -tf.i n 

HALA CCMSISTENCY TEST 

CHI/ 0.4520 

StE1MAPT .CF - TAT1STICAt INFL:P.MAT1LYI 

1"01Z' A1S. DCV. V.! 'P0 ESSURE -  CALCS. - 0.-1507E-  12 - 
mEAN AOS. 0EV. IN covPostury CALCS. 

COMPEtJrNT I 0.1386F-01' 
CL -0,PCNENT 2 0.1190E-01 
C010CNF'',!T 3- - 0- .1t74E-01- 

uAro :FAN "MI. 1FV. IN C IPOSITION CALcS. 0.1250E-01 



MULT rt..T1MPtIqF 'IT Stititi 1'011 i: I'M T S 

COMPOSITION RESIDUALS (EXP --CAUT 
NU. T X PFX0 PCALC YFX1, YCALC 111_ ;AMVA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

1 80.24 0.3761 760.00 792.96 0.0945 0.0819  717.46 1.1359 0.9592 CYHEXANE 0.2602E-02 0.3363E-02 
1.7451 --*%--6610-  177;74-0- t77.9,r-  1.0153 0.-9997 CY11EXfNE  =0:5044E-02  
0.1/99 0.2465 1.2441 (7E.)7 1.9984 0.9770 0ICL-ETH 0.2444E-02 

2 80.05 0.1614 760.00 791.91 0.1105 1.1/78 713.49 1.1020 0.9993 CY9IXANE 0.2742E-02 0.6992E-02 
0.6992 0.6025 0.61A0 (.6g.79 1.0125 0.9598 CYHrxENE -0.1040E-01 
0.1534 0.2270 0.2191 672.12 1.6306 0.9766 DICL-ETH 0.774(F-02 

3 80.37 0.1129 760.00 017.10 0.2144 0.2076 720.20 1.1092 0.0579 CYHEXANE 0.6819F-02 0.4558E-02 
1.6119- 0.9333 0.

530
? (75.14 1.0182 0.1595 CYHEXFNF -0.4878E-02 

0.1870 0.2523 0.2',43 670.79 1.9932 0.9/05 DICL-ETH -0.19578-02 

4 78.73 0.2126 760.00 793.28 0.2438 0.2372 686.-10 1.1247 0.9582 CYHEXANL 0.6618E-02 0.7272E-02 
0'0194 0.452- 0.4v11-  647.98 1;0268 -0.9588---CYHEXENP- -0.10916=0r--- 
0.2280 0.2970 0.2927 645.14 1.5384 0.9775 DICL-ETH 0.4291E-02 

5 78.19 0.2611 760.00 794.69 0.2681 0.2646 679.43 1.1308 0.9579 CYHEXANF 0.34651-02 0.1030E-01 
0.4817  0.4076 0.4231 616.14 1.0118 0.9584 CYNT'XENE-- -0.1545/-01 
0.2912 0.3243 0.3123 638.3? 1.5148 0.0117 DICL-ETH 0.1190E-01 

6 77.90 0.2931 760.00 7'7.10 1.1390 0.2961 C60.62 1.1495 0.0573 CYHEXANE 0.12071-01 0.8798E-02 
0.4116  0.1426 0.3998 627.00 1.0431 0.9978 tYHEXENE -0.1320E-01  
0.2933 0.3484 0.3473 628.61 1.4641 8.9781 OICL-ETH 0.1124E-02 

7 78.00 0.2963 760.00 797.65 0.3124 0.2918 671.61 1.1419 0.9573 CYHEXANE 0.1355E-01 0.9036E-02 
1.4211  0.173 0.3621 628.90 1.0299 0.9579 CYHEXENF -0-.4659F-02  
0.2926 0.1103 0.119? 630.58 1.4103 6.9780 DICL-ETH -0.8804E-02 

8 77.19 0.2774 760.00 796.06 0.7984 0.29/4 655.59 1.2397 0.9563 CYHEXANE -0.9011E-02 0.3360E-01 
0.-3166 -0.2365 0.277q 611.66 1.0040  0.0969 CYHrXENF -0.4139E-01 
0.4160 0.4751 0.4247 614.73 1.3223 1.0702 01CL-ETH 0.5040E-01 

9 77.34 0.2610 760.00 806.79 0.2471 0.3)19 658.54 1.1477 0.9991 CYHFXANL -0.5490E-01 0.4806E-01 
0.'111 1.1939 1.2112 616.46 1.1372 0.0957 CYHEXENC --- -0.1730E-01 
0.9077 0.599C 0.4865 (17./4 1.2239 0.0797 DICL-ITH 0.72101-01 

In 77.48 0.2)39 760.0) 802.13 0.7763 0.2676 661.29 1.9141 0.9547 E1911XNE 0.86818-C2 0.6884E-02 
0TT,61 -1.1711 0.1 814 (10.08 1.2134---... 1l.9553 CYHEXEME -0.1032E-01  
1.6099 0.)90( 0.54)9  (2(1.37 1.1377 0.9806 OICL-FTH 0.1647F-02 

11 77.78 0.1796 760.00 903.34 0.1543 0.24c1 t67.2? 1.5871 1.1944 CYPIXANE 0.51811-0? 0.1344E-01 
0.1 756 1.1988 0.170 1 (24.71 1.2412 0.0990 CYHEXE't -0.201(E-01 - 
0.6448 1.5169 0.5/1 4  C?F.'4 1.1116 0.9800 DICL-11H 0.1408F-01 

__... 

12 77.99 1.1530 -760.00 795.79 0.,997 0.2434 6,71.71 1.7933 0.9540 CYHEXANE -0.1375E-01 0.1176E-01 
0./1t1 1.1194 0.11c,1 /28.92 1.3418 0.9946 CYHFXFNF -0.1803E-02 _  

1.74)1 0.6949 0.6i/A (3).1,, 1.0(47 0.9017 D1(L-ITH 0.17641-01 

13 76.36 0. 1102 160.00 301.14 0.4)13 0.4100 639.47 1.2899 0.0990 CYHiXANE -0.1676E-02 0.5494E-02 
0.11V)  17,1tf1 0.--t18q 5911-.i4- 1.11q5---0.9156--tYWYENE 0.8242E-02  
0.4958 0.4746 0.4812 599.01 1.2691 0.8706 DICL-ETH -0.6563E-02 



---4-13t-r-retrottmtve-torriria•cr-prs-orTc trw‘tT . 1 

COMPOSITION RESIDUALS IEXR --CALCi- 
NU. 7 X 01 XP Drur Yr:XI) YCA11 11(1 GAMMA PHI COMPONENT BY COmPflNENT MEAN ABS DEV 

14 76.46 0.4618  760.00 001.69 J.4465 3.4511 641.40 1.1608 0.9558 CYHFXANE -0.9584E-02 0.6390E-02 
0;-1-504 0.1320 0.1265 60n.It 1.0697 0.9563 CYHEXENE 0.5522E-02 
0.1898 0.4)15 n.4174 600.71 1.4099 0.0797 DICL-ETH 0.4064E-02 

15 77.19 0.4694 760.00 803.23 0.4949 0.4477 655.59 1.1154 0.0565 CYHEXCNE 0.71961-02 0.8702E-02 
-(-.77114 0.1005 0.10 i7- 611.66 1.0410 0.9571 CYHEXENF 0.5890E-0? 
0.30)2 0.345C 0.3597 614.73 1.5720 0.0780 DIct-FTH -0.13051-01 

16 76.56 0.3293 760.00 700.07  0.kt61 0.3610 641.31 1.1715 0.0557 CYIIIXANL -0.17701-01 0.1186E-01 
1.1697 1.1404 0.1408 (02.00 1.1114 0.0958 CYHEXFNE 0. 1445E-02 ___-_  
0.5)95 0.5145 0.4882 102.11 1.2409 0.0798 DICL-FTH 0.1634E-01 

17 76.95 0.2766 760.00 794.58 0.2916 0.3030 650.90 1.9964 0.9546 CYHFXANE -0.1234F-01 0.1140E-01 
0.1264 0.1213 --1.1Z61- -600.20-  1.2372 0.9552 CyHFyFNF -0.4794F-02  
0.6470 0.5971 0.5700 610.09 1.1270 0.0809 0101-1114 0.1710E-01 

13 77.24 0.1075 760.00 703.51 0.2771 0.2056 656.57 1.6606 0.0543 CYHEXA01. -0.8450E-02 0.5640E-02 
0.10/0  0.1153 0.1130 614.59 1.2843 0.0949 CYHEXCNE 0.2323E-02 
0.6045 1.6076 0.6015 615.70 1.0919 0.9813 0101-0TH 0.61381-02 

19 77.74 0.1769 760.00 798.49 0.2781 0.2699 666.44 1.7375 0.9540 CYHFXANE 0.8192E-02 0.8223E-02 
o.1002 0.1106 0.1169 621.97 1.11P6 0.0541 CYHEXENF 0.4143F-02 
0.7790 0.6113 0.6236 (25.46 1.0745 0.9015 0101_-FTH -0.1233E-01 

20 78.37 0.1432 760.00 796.14 0.2295 0.2490 6(5.03 1.9357 0.9535 CYHEXANE -0.1949E-01 0.1300E-01 
0.0997 0.-1-720  0.070e,- 635. 9!r 1.4072 12541--CYHFXFNE 0.1369F-02  
1.7071 0.6985 0.6004 637.02 1.0430 0.9821 DICL-FTH 0.1812E-01 

21 77.40 0.4371 760.01 796.69 0.4253 3.4193 659.7? 1.1037 0.9572 CYHEXANE 0.6000E-02 0.9014E-02 
0.799-3 0.2961 0.2486 617.58 1.0396 0.9578 CYPEXENE 0.7521E-02 
0.2674 0.3186 0.3321 610.91 1.5587 0.9778 DICL-FTH -0.13521-01 

22 77.69 0.3726 760.00 797.50 0.367b 0.1-0 665.4G 1.1119 0.9573 CYHFXANE 0.285E1E-02 0.4667E-02 
- 0.1949 0.2942 0.1:111 622.13 1.1365 0.0578 CYHEXIME -0.6000E-02 
0.2775 0.3379 0.3338 624.48 1.5248 0.9778 0ICL-8T14 0.4144E-02 

23 77.14 0.2957 760.00 797.0R 0.2794 0.2030 652.65 1.3316 0.0556 CYHFXANE -0.1359E-01 0.1489E-01 
0,;-953t) - 0...16 0.?s03 61-0.87 1.1285 1.0562 CYIIEXENE  -0.8730E-02  
1.491f 0.49C 1.4767 611.03 1.2362 0.97)8 0ICL-ET14 0.22331-01 

24 79.10 1.7028 760.00 778.05 0.750c, ).744..) 1011.89 1.00a2 0.5590 CYHFXANE 0.6040E-02 0.4203E-02 
-1.1148 0.1723 0.12.:1 6'0.09 1.03/5 0.0605 CYHFXFNE 0.2638E-03 -- 
0.0724 1.1268 0.1131 (52.61 2.1329 0.0750 D1CL-FTH -0.6305E-02 

25 80.04 0.703? J60.00 794.42 0. 173 0.675J 713.28 1.0097 C.,,601 CYHEXA'oF 0.20131-02 0.5232E-02 
--n.94-25 1.2295 0.2227  (. f:0.59 1.0306 0.0616 CYHFXFNE 0.5834E-02 

0.0943 n.)942 0.1)20 671.61 2.1315 0.0744 DICL-FTH -0.7849E-02 

26 80.63 0.6370 760.00 794.93 0.5999 0.6236 725.69 1.0114 0.0604 CYHFXANE -0.2369E-01 0.2066E-01 
0:171 -0.1102- 0.?0-92 680.37 1.0261 0.0(09 EYHEXFNE -0.3099E-01  
0.0413 0.1699 0.07/2 684.75 1.1341 0.9740 DICL-ETH -0.7304E-02 



MULTICN,1PUN£4.7 S0LOTTYI-Wf-S0LTS- tfl1f;t  

COMPOSITION RESIDUALS (EXP --CALC/- 
NO. T X PFX' °CALC YFXP YCALC Fill GAMMA PHI COMPONENT BY COMPONENT MFAN ABS DEV 

27 79.84 0.5452 760.00 777.00 ).5315 0.5305 709.11 1.0709 0.9603 CYHEXANE -0.2197E-01 0.1465E-01 
xr-.-591) --10- 587 '0;35'5-5 -(64.-q0 t:0116  909608--CY-11FXF-NE 0.72661C=02  
0.0631 ).1133 0.1140 667.76 2.)232 0.9748 DICL-ETH 0.1911F-01 

28 79.60 0.4669 760.00 185.59 0.4754 3.4521 704.11 1.0345 0.9597 CYHEXANE -0.2669F-01 0.1779E-01 
).4397 0.414C 0.,°17 65.04 1.0141 0.0602 CYHFX1- NE 0.2278C-C1 
0.0/49 0.1606 0.1567 (62.8? 1.9051 1.9/54 DICL-ETH 0.3912E-02 

29 80.04 0.1706 763.00 791.)? 0.1590 0.1656 713.28 1.0470 0.0595 CYHEX4NF -0.7552F-02 0.5035E-02 
075253 0.4740 0.4,80 -(68.5 1.1103 0.9600 CYHEXENE  0.6045E-02 
9. 1041 0.1600 0.1665 671.01 1.03(J) 0.0755 DICL-FTH 0.1598E-02 

30 80.04 0.3612 760.00 79).11 0.15°2 0.3645 711.20  1.0470 0.0506 CYOEXANE -0.6251E-02 0.6147E-02 
0.9112    0.4136 -0.4144 668.55- -1..1100 0.96)1 1C-THRXE1I= 0.9211E-12  
1.10)) 0.1582 0.1612  671.01 1.8447 0.9755 D1CL-ETH -0.2968E-02 

31 79.84 0.4221 760.00 80).39 0.4621 0.4006 709.11 1.0457 0.0639 CYHEXANE 0.5255F-01 0.3503E-01 
0.4591  ;681 -0.4O43 (64.98 1.0132 0.9514 CYHFXFNE -0.3616E-01  
0.1188 0.1698 0.196? 667.76 1.8270 0.9756 DICL-ETH -0.1638E-01 

32 79.94 0.3551 760.00 798.33 0.4108 0.1497 711.19 1.0556 0.9591 CYHEXANE 0.6114F-01 0.4076E-01 
n.5775 -- 9.4124 0.4616 6/6.57 1.0110 0.9506 CYHEXFNE -0.4920E-01 
0.1724 0.1768 0.1037 (60.)4 1.787P 0.0757 DICL-ETH -0.1194E-01 

33 80.14 0.3159 760.00 798.93 3.3432 0.3144 715.17 1.0604 0.9592 CYHFXANE 0.2880E-01 0.1920E-01 
0.5641 -1.4004-  (1.511Pr 671%!;5 1-:-0art7----0.'959T--CYHFXFNE -002056E-01  
9.1119 0.1764 3.1846 673.09 1.7751 0.9757 DICL-FTH -0.8240E-02 

34 80.38 0.'990  760.00 706.14 9.3218 0.3017 720.41 1.0587 0.0594 CYHEXANE 0.2109E-01 0.1406E-01 
Y.5128 1.5159 0.53)4 679.34 1.0012 0.9599 CYOFXLNE  -0.1449F-01 
0.1071 0.16'3 0.1600 670.10 1.7950 0.9755 DICL-FTH -0.6603E-02 

35 80.65 0.2911 7(0.00 704.11 0.7990 0.2959 726.11 1.0550 0.9507 CYHFXANE 0.2210E-02 0.4152E-02 
1.6145 0.5537 0.5547 680.77 1.0170 0.9(02 CYHEXENC  0.4018F-02 
n.10?4 0.1433 0.1409 684.67 1.4254 0.9753 DIC1-ETH -0.627°E-02 

36 80.97 1.2524 760.01 701.14 0.7131 3.258( 722.08 1.0573 0.9600 CYHFXANE 0.2451E-01 0.1634E-01 
0.6677 1.30 0.6190 -687.75 -1.0051 0.96a5 tYHF-XT1F -0-T1651E-01 
0.1799 0.1730 0.1 319 601.44 1.3 -153 0.9751 OICL-ETH -0.7931E-02 

37 82.01 1.114P 760.00 796.51 1.1079 0.10.5 75q.11 1.1615 0.9( )3 CYHEXANE 0.3364E-02 0.7812E-02 
1. 7571 ).7143 0.7350 711.67 1.0029 0.9638 FYHEXENF 0.8354L-02 
0.1512 0.1078 ).0099 713.70 1.9531 0.9745 DICL-ETH -0.1172E-01 

38 79.42 0./411 760.1) 770.05 0.00G0 1.0175 7)0.4? 1.1157 0.2611 CYOFX11°E -0.1248E-01 0.9042E-02 
0.2166 ).,1e3 0.2587 '5(.11 1.0251 0.9(16 CYHF/FNE. 0.1356E-01 
0. 3771 0.12/7 0.1/00 650.13 2.0522 0.9150 DILL-ET1I -0.1082F-02 

39 77.62 0.5404 760.00 /97.91 0.5147 3.511) (64.16 1.1531 0.6587 1YHEX1NE 0.1673E-02 0.2449E-02 
0.2626 1.4-192 0.2.225- 621.71  1.12,3 0.9588 CYHEXP,1F -0.3305E-02 
0.1911 0.7661 0.7665 623.10 1.7457 0.0769 D1CL-ETH -0.3685E-03 



--Kt7t-T-M-IttPr4V-̀ 1T-1-ttiti-T-  r_ t tt. T----  t 17'1'1 T . t • 

- COMPOSITION RESIOUALS-AEXP---CALTI- 
NO. I X KY? ?CALL YEXP YCALC Fru GA' MA PHI COMP0NENT RY COMPONENT MEAN ABS DEV 

40 77.01 9.4'f70 760.10 794.11 0.4326 0.4219 t53.44 1.1121 0.9571 CYHEXANE '0.3745E-02 0.1398F-01 
0.1- $ -0:2408-  - 0.'2Z34 h11-.(1-  1.0404 -0.-9576--CYHEXEMt-  0.1723F-01 
9.2867 0.3266 0.3476 612.60 1.5336 0.0780 DICL-ETH -0.2097E-01 



31METHYL8TEANEt11 - AFTUANuLt71---- ArrTumPt1/- SYSTr4 97n- 

_ . 

PURE C1MPONENT• PROPERTIES 
.:_. 

IC PC VC OMEIA 0AE1AH DIPOLE ETA C(MPCNFNT ID 

500.30 -31.00 353.01 0.241 0.) 0.0 0.0 nffi 35 
71.3.20 in.-5a 11.8.0a 0.5-97 0.10s-  1.60 1.-:71 mETHANcL 23 •  
503.70 46.60 213.50 3.30o 9.137 2.390 0.0 ACETOrF. 2 

PURE CDMPDMFNT PRE0ICTIVF FOLIATIONS 

VAPOR PRESSURE (ANTOINE) flOATICN CCEFFICIENTS MOLAR •VOLUME EQUATION COEFFICIENTS 

A B C crwPCNENT A 13 C 

-0.680 1E n1 (17-rt2 rzr n4 a. 22$1-71v-  173--- nml -0-:-Itt6E-(T1 -0:5i or-o-1- 0./94-4E-03 
0.73786F 01 0.147311 )4 0.23010F 03 AETFANOL 0.64511 02 -0.1972E 00 0.3874E-03 
0.ru201E-01-- 11.1t610E---04 7.;22. 41nu. n3 ACETONE '0.5636E 02 0.;8426C-02 - 0.:1651E-D3  

BINARY INTERACTION PARAMETERS 
MODEL NO1-1E-R 4 11-14- A-R-Y-(0 triptt-€Y`5.. -1111DEM 

449.08 2f71-;S-5 -nmn - AFTI4A-NCT- 70 0 
234.96 948.29 DM3 - ACETONE 68 0 
664.-18-  -/1-4.-95-- -prTtia-qm_ - acrTcNE   12- 1 

HALA CCNSISTENCY TEST 
--------- 

C I ( 1 I 0.4941 

Stir MA-MY- ID 1.1-A-11 C T 1 VAt-----111-FTIMI-T MN-  . 

mrAN - Als.'rEv. IN PRESSURE CALCS. -(7.1700O 02- 
MEAN A!3S. DEV. IN CUMPOSITICN CALCS. 

COMPONENT 1 0.6570E-02 
CC1PCNENT 2 0.537IF-02 
'COMIONLNI-  3 -11.5315E-n2 - 

ORANO- 1-ENN- A3S-. -OFV. IN COMPOSITIOM CAtCS. 0.575?E-02- _. ___ 



_... _ 

---ntrtT-rerfrtot7NT NT Scrrt T It'll" IPT-101_1 S- 

CCMPCSITICY RESIDUALS (EXP - CALCI- 
NO. r X PrXr1 0 0A10 YrXP vrt_c 1111 oA'AHA 0 H1 COMPONFNT BY COMPCNFNT MEAN ABS DEV 

1 44.70 1.1510 760.00 7A2.23 0.4590 9.45'11 471.59  4.5155  0.9570 DM0 0.8950E-03 0.2825E-02 
1.6110 9„34t70- -0.1167 '1?0.56 1.164f av:1572 METHN0L 0.3345E-02 
9.2199 0.2010 0.2352 491.06 1.33.)1 0.9606 ACETINE -0.4235E-02 

2 43.63 ).3033 760.30 747.35 0.447C 0.4627 454.14 2.1(59 0.9531 nmii -0.1568F-01 0.1C45E-01 
0.3110 1.''180 0.2218 305.77 1.6974 0.9546 mETHAMOL 0.1024E-01 
9.3960 0.1150 0.1006 473.51 1.2117 0.9665 ACETONE 0.5444F-02 

3 47.61 0.1720 760.00 723.53 0.3850 0.3928 519.47 7.2715 0.9617 DM8 -0.7781E-02 0.8595E-02 
e7.7730  0.4470 0.4291 163.92 1.0554 0.9576 METHANOL 0.1289E-01 
0.1950 0.1730 0.1781 547.7 1.4523 0.9593 ACETONE -0.5109F-02 

4 46.60 0.1910 760.00 730.68 0.371C 0.1663 502.9& 5.5874 0.9594 OMB 0.4666E-02 0.5226E-02 
0.6091 -0.3500 0.1468 348-.46 -1 -.13'10---0.9544-- -METHANOL 17;3175F-02- 
9.3000 0.27')0 3.2868 929.31 1.2721 0.9647 ACETONE -0.7836E-02 

5 44.61 0.1960 760.00 738.93 1.3910 0.4331 470.00 3.0671 0.9536 0M8 -0.3089E-02 0.2675E-02 
-1.3110 1.7170 0.2170 119.15 1.9404 0.9518 METHANOL -0.2295F-04 
0.4940 0.3940 0.3800 491.16 1.1187 0.9696 ACETONE 0.4013E-02 

6 49.50 9.0491 760.10 726.52 0.11EC 1.3103 552.79 7.98E6 0.9642 0M8 0.5663E-02 0.6588E-02 
11.74P9 0.4510 0.+438 394.96 1.0536 0.9558 METHANOL  0.4270E-02 
0.2031 0.2310 1.2409 555.95 1.4125 0.9627 ACETONE -0.0870E-02 

7 43.80 1.3970 760.00 746.70 0.4560 0.46'5 457.44 1.$1221. 0.0507 DM8 -0.1248E-01 0.1120E-01 
9.165-0 -1-;t630 1.1671 308.01-  2.3402--U.9534 METHANOL -0.4319F-02 ---- 
0.4330 1.4810 0.3642 477.02 1.2505 0.9697 ACFTONF 0.1641E-01 

8 43.90 0.7660 760.00 754.64 9.5840 0.5809 457.44 1.1842 0.9527 OMB 0.3072E-02 0.7922E-02 
0.1451 1.7870 0.2919 298.91 4.7584 0.9610 METHANOL -0.1189E-01 
0.99'/0 9.1340 0.1252 477.02 2.1197 0.9566 ACETONE 0.8815F-02 

9 44.31 0. 7711 760.00 751.75 0.5710 1.5681 465.26 1.1259 0.9513 0'30 0.4178E-02 0.7415E-02 
-1.1'61 0.1010 0.1921 314.93 (.6470 0.9600 METHANOL -0.1112E-01 
1.1630 0.2460 9.2391 485.138 2.1700 0.9650 ACETONE 0.6949F-02 

10 44.11 1.f421 760.11 769.19 1.58,1c 3. ,,,,26 465.:7 6 1.4.-,32 0.9529 049 -0.9644F-02 0.6432E-02 
0.'1 1/1 0.1510 0.149/ 114.91 2.5691 0.9615 MFTHANOL 0.1764)F-02  
0.141) 0.1,,80 0.0521 435.R13 1.8919 0.(45)9 ACETONE 0.5984E-02 

11 46.93 1.1110 760.00 741.23 1.1110 0.3147 507.5,  3.3192 0.9908 OMB -0.1741E-02 0.2706E-02 -.-------,)..1.R.,0 1.1 1 30 0.1353 391.0'. 1.'640 0.9452 MITIAN1L -0.2321E-02 
0. 7 17 ) 0.5940 0.5499 534.0P 1.03(.2 0.)762 60010131 0.40971-02 

12 47.00 0.1171 360.00 740.20 1.2970 0.3021 539.28 3.9031 0.9541 nm0 -0.5610E-02 0.4473E-02 
n.7610- 1.2130 0.2140 ._354.59....__ - 1.5027 0.9470 METHAN1L -0.1024E-02----.,._.,.  
0.6251 0.50G0 0.4r33 5 56./-,0 1.05P4 0.971P ACFTCNE 0.6706E-02 

13 50.30 0.0960 /t0.10 745.13 0.1198 ).1870  567.29 4.1/06 0.9519 DAB 0.1065E-02 0.2423E-02 
0.132.1 ---1.t270-0.1300 408.91 1.69711-  0.9192 -14ETHAN0t -0.3636F-02- 
0.0120 0.6040 0.6814 602.68 1.0133 0.9794 ACETONE 0.256SE-02 



mutT1rqrm0mr4T srioitnN PrSULTS -Mq",tT0t 

COMPOSITION RESIDUALS tEXP --CALE1- 
N1. T X 0IX0 0(11C YFXP Y1 ALC 1 1(3 0A0,1A PHI COMPONENT BY COMPONENT MEAN ABS DEV 

14 51.10 0.036) 760.10 745.17 0.1480 0.14i( 592.07 4.0591 0.9557 040 0.1352F-02 0.2759E-02 
0-.7467   1.7110-  9.21T1 427.1 4.4E29 n.,1412 mErmilit---  =0-.4140E-02 
0.710 0 0.4190 0.616? 619.79 1.0390 0.9781 ACETONE 0.2795F-0? 

15 43.20 0.4610 760.10 743.90 0.4960 3.5029 448.19 1.7197 0.9526 DNB -0.61194E-02 0.4597E-02 
0774-10 0.2110 0.7719 299.0-7  2.2377 0.0566 METHANOL 0.2066E-02 
1.20 70 1. 7 730 0.2687 466.55 1.3850 0.9643 ACETONE 0.4830E-02 

14 44.10 0.5)10 760.00 746.49 0.45110 0.40 17 467.1? 1..73P 0.0417 DM8 -0.4715E-02 0.5098E-02 _____  1.0911 1.1160 0.1119 317.15 3.3444 0.0 539 METHANOL -0.2929E-02  
1.4100 0.1070 0.3994 487.A? 1.4242 0.9719 ACETONE 0.7650E-02 

17 44.10 0.3701 760.01 751.39 C.5670 0.50 78 46).5/ 2.4021 0.1510 DM8 -0.2079F-01 0.1386E-01 
9. 3- 7),.-0780- -0.1619 310.77 1.4(07 0.0615 -orrivint- -0.170(E-01 
0.0470 0.3550 0.05 13 480.55 1.(.183 0.0511 ACETONE 0.3743E-02 

18 44.50 0.1820 760.00 738.04 0.4180 0.4189 468.4? 3.4449 0.9550 0M3 -0.7631E-03 0.1524E-02 
0.7670 0.250 7 217.74 1.2709 0.053L IFTHAN1L  0.2291F-02 

0.1990 0.3790 0.3715 499.46 1.1713 0.0667 ACETONE -0.1570E-02 

19 46.10 0.139) 760.00 733.28 0.344C 0.3519 494.26 4.5487 0.9572 OMB -0.6E75E-02 0.4585E-02 
0.467 1 1.2920 0.2954 340.(13 1.2601 0.9519 METHANOL 0.6601E-02 
0.4780 0.1640 0.3637 519./16 1.1508 0.9684 ACETONE 0.279CE-03 

20 44.30 1.,90) 760.30 743.46 C.4230 0.4327 465.21 2.1795 0.0 504 Dm0 -0.9707E-02 0.6760E-02 
0.1510 )./47a ---0.147 4 314.e0 2.0920----0./T51? -MPTIANCL -0743-08E-03 
0.5420 0.430C 0.4199 485.98 1.1489 0.9721 ACETONE 0.10141-01 

21 44.10 0.6511 760.00 7451.66 0.5310 0.5310  462.12 1.2360 0.9511 OMB -0.8796E-01 0.3025E-02 
0.Iirr 0.1440 1.14/7 -112.15 4.7f(1 0.9571 -4ETHAN0L  -0.3654E-0? 
0.2710 0.1150 0.3205 40).3? 1.7E31 0.0690 ACETONE 0.4541F-02 

22 43.41) 0.5611 760.00 751.95 1.5240 0.5299 450..25 1.4887 0.0 574 098 -0.4943E-02 0.4873E-02 
o. ,An r.?4ro 0.7504 717.5( 2.6(P5 0.9579 METHAINEM. -0.2361F-02 
0.2160 0.2700 0.2207 470. 12 1.5(76 0.9619 ACETONE 0.7313E-02 

23 43.40 0.4111 7(0.00 749.42 0.514C 0.5271 451.25 2.0704 0.9535 DM11 -0.1311E-01 0.8738E-02 
1.1*-4-o -n0- -1-32A(1 ----v).51,-  1.7410 -0.9584 -METHANOL 0711-,721.-01 
0.2000 0.10 80 0. 12'P 471.02 1.4252 0.0597 ALFTIINE 0.1179E-02 

24 43.71 0.'760 760.00 745.P0  0.40 50 1.51'6 455. 00 7.84.2 0.0544 DM8 -0. 1063E-01 0.7085E-02 
0.5)79 ,%1100 1.300/ 306.f4 1.4798 0.9578 METHAN0L 0.9275E-02 _ 

1.e170 0.1050 0.1936 475.76 1.4405 0.9599 ACETONE 0.1352E-02 

25 44.40 1.1740 760.00 733.51 0.1140 ).512,' ,(5.04 4.4)19 0.9 564 D43 -0.82221-02 0.5484E-02 
1.1'0,0 ).3710 0.56 10 AL..' 1.1417 0.9505 SiSir THAN0I 1.81PPE-02 
0.1740 0.1750 0.1231) 417.47 1.4451 0.(,500 ACERML 0.4047E-04 

26 43.50 0.5141 7(0.00 754.33 1.511)0 0.5155 452.90 1.6143 0.(1522 DM8 -0.5550E-02 0.3703E-02 
0. 7-4--t0- -1.142U --0.?416 303.0? '1.3774 --Or. 9569 MfTttANUt  0.40021-03  
0.255) 0.248C 0.2428 471.76 1.4621 0.9630 ACETONE 0.5158E-02 



Atiltrte1t71TI-Nf-IT • S',"trtil-tfr•l-  p r T t It • T T • t CT TM T -. I ' 

- COMPOSITION-  RESIDUALS (EXP.  --CAllt-r— 
NO. T X PEYP PCALC YEXP YCALC FICA_ GAMMA PHI COMPONENT BY CUMPONENT MEAN ABS DEV 

27.  43.20 0.5170 ,C0.00 74f,.38 0.517C 0.5234 448.19 1.5983 0.9528 0A4B -0.6402E-02 0.4268E-02 
0. i - r1-  ft-- '0-.20- --0.752-1- --TT99-:-B-7- '2.1-715 (T:951q- -ME-THANO1  10-.4745F-0Z 
0.2300 0.2290 0.2243 46f:.55 1.4973 0.9623 ACETONE 0.4656C-02 



I) THYL1U ANF t 11 - 1r TIA',0-t-t,-1 ---•:-*tiftt,t/FiR-411-31 fn-s-r-r ry30- 

RJR E COAPON 0NT PRO r,  ER TIES 

TC PC. VC mr 091'; AH '1I PULE LTA CIIMPf:NINT I0 

500.30 31.00 158.00 0.247 0. 0.0 0.0 OMB 35 
513.20 713.50 00-- -0. cn 7 -0-.105-  - 1.G-60 1.21 ACTFANOL-  23 
536.60 54.00 276.00 0.214 0.187 1.020 0.23 CHLOPIPM 8 

PUPS COMPHNENT PRE 0ICT I V1.10UA T CNC 

VAPOR PRESSURE (A7ITP INF ) FOUAT ION COFcF IC 1ENTS t.P. VOLUMF EQUAT I ON COEFFICIENTS 

B r, CUmPCNENT A 

0.610,1-1r. 11 t);-7:2114)11t--111: 0-. rl trE *'73- -tr.-5118F---!72- 3.39440 - C3 
0.787360 11 0.147310 vs 8.23310E 03 METHANDL 0.(4510 02 -0.19720 00 0.3874E-03 

I-630 F. 1.777,tne 01 CHI. C.P FRP! 0.61070 02' 0.3026F-01 0.- 1141E-03 

. . . . 

BINAR Y INTFRACTION PARAMETFRS 
Milf)EL NtV1ER 4 -1:!1NAR11-t--  Nt I *If i• FWS'- R 

4.49.09 2-771-.8 5- "11,15 - THANOL 70 - 0 
223.61 .13.88 8 ,̂ 8 - CHLORFRM 69 0 

-Tot 'MA - C111:07-ERPT 57 1 

HALA CONSISTENCY TEST 

CI(1) -0.010c) 

C It -A-T1-tT-IC AL - 111N- 

-mr-tor 11F v IN PRI SSUPF-  CA1CS. 0.1137F 02 -  

"r /11S pry. Ini  cwAPt. SIT 11•IN CALC S. 
CCAPCNINT 1 '0.5001E-02 
C.LMPCNFNT 2 0.7061F-02 
CVMPrNIPIT-- 0.7Z7tt -12  

OFAr1- kItAN ABC. OCV. IN CO!",POSITIrN CALLS. 0.64211F-0? 



--lorix-rtinp-m-sertrrtnm PIS-1-117-S 

COMPOSITTTIN RESIDUALS (EXP - CALC1 
NO. I X PFXP PCAtC Y(XP WAtC FIrl r',AM44 PHI C1 MP0NENT 1-Y COMPONENT MEAN ABS DEV 

1 49.4) 0.0911 7E0.01 /72.60 0.3030 0.3114 550.99 4.5077 0.9602 OMB -0.8363E-02 0.6432E-02 
fr.iy111--- (1.it'10 0. 3n43 194.17 1.1617 0.9561 -METHANOL -0.1217E-02 
0.2700 0.3)60 0.2964 489.16 1.6615 0.9565 CH1ORERM 0.9644F-02 

2 46.00 0.3950 760.00 771.41 0.4828 0.4d68 492.62 1.0375 0.9546 OMB -0.4805E-02 0.4754E-02 
0."317-0 n.3430 0.3409 339.44 1.8740 0.9593 METHANE'''. 0.7127E-02 
0.2010 0.1708 0. 1743 434.65 1..4025 0.9543 CHIORFPN -0.23311-02 

3 51.20 0.1520 760.00 162.53 0.3330 0.3106 503.04 7.6023 0.0633 nmB 0.1337E-01 0.8918E-02 
17,-11241 0.4520 0.4988 424.13 1.0399 0.9576 MFTHANCIL -0.6755E-02  
0.1248 0.1750 0.1116 520.99  2.0483 0.C568 CHLORFRM -0.66271-02 

4 47.40 0.7560 760.10 777.79 0.3700 0.3780 r16.05 2.1046 0.9569 DM13 -0.7960E-02 0.5304E-02 
0.1760 -i.17.31) o.vita 160.78 1.749(r 0.9573 -4PfMANOL- 0...1951F-02 ..- 
0.36.30 0.3070 0.3010 4,2.48 1.3197 0.9561 CHLORFRM 0.6011E-02 

5 46.90 0. 4 800 760.10 774.12 0.4150 0.4231 507.50 1.61(8 0.0 556 OMB 0.1664E-02 0.2607E-02 
0.71,11 -0.1180 0.3101 353.04 1.3512 0.9592 MFTHANOL 0.2242E-02 
0.1100 0.2570 0.26)9 448.50 1.2701 0.9555 CHLOPFRM -0.3914E-02 

6 52.00 0.)390 750.90 764.79 0.1010 0.187) 50095 (.3327 0.9656 DM13 -0.6048E-02 0.1018E-01 
0.5-8317 1.4410 0.4512 430.81 1.0061 0.0556 MFTHAN01. -0.9222E-02 
0.2700 0.1/80 0.1627 534.12 1.77C5 0.9593 CHLORFPM 0.1526E-01 

7 49.60 0.1350 760.00 777.17 1.24.30 0.2551 554.c')< ).9280 0.4598 048 -0.1207F-01 0.8047E-02 
0.1590  .1750---  1.3167 -395.54 1.6486 0.1551 111-THANut - 2).8337E-02 
0.5360 0.4320 0.4233 402.5? 1.2753 0.4580 CHLOPFRM 0.37311-02 

8 48.40 0.1270 760.00 772.15 0.1)10 0.3141  511.11 7.6011 0.9597 OMB -0.1167E-01 0.7780E-02 
-.4-190- 0.1290 0.3271 375.29 1.527( 0.9562 M1THAN0L - 0.1915E-02 

0.4140 0.3680 0.3582 472.69  1.3488 0.9571 CHLORFPM 0.9757E-02 

9 50.00 0.0670 760.00 762.76 0.1 188 0.311? 561.(t2 6.0361 0.9621 010 -0.3224F-02 0.2146E-02 
 R.741 1 0.4430 0.4425 403.-", 1.0804 0.9570 "ETHANOL 0.54111-03 
0.191) 0.2490 0.2463 499.51 1.0600 0.9510 CHLORFRM 0.2674E-C2 

10 46.30 0.7470 760.00 777.74 0.5520 0.5513 497.57 1.0937 0.0530 OMB 0.6573E-03 0.4409E-03 
0.-0-91-7- 0.3210-  0.3216 343.0? 7.7565 0.9615 MET0AN1)L -0.5846E-03 
0.1/1) 0.1270 0.12/1 419.26 1.3141 6.9543 CHIriPPPM -0.8099E-04 

11 49.31 0.1490 750.00 775.03 0.1410 0.3450 540.21 1.321,, 0.9568 DMP -0.20401-02 0.2538E-02 
1.1940 ).) 18 ).2492  391.59 5.9189 0.'15/8 MITHAWL 0.38931-02 _ 

9.557) 0.4140 3.+)50 4 1 7.4" 1.106i 0.°583 CH1 IPFRM -0.1760E-0? 

12 51.40 0.193) 760.10 769.30 0.21/C ).( 1.11 587.69  1.5445 0.0590 OMB -0.1687E-02 0.3272E-02 
0.00,/- /.1760 0.7211 477.91 4.1292 0. 9556 03L 0.4905E-0? _  
0.7')50 0.53/0 0.5407 523.52 1.0481 0.°604 CHLORFRA -0.3274E-02 

13 51.20 0.0080 760.00 766.6? 0.1570 0.16)9 501.64 7.7073 5.n7' DM13 -0.38021-02 0.1779E-01 
0.71-'il- 0.1170 0.?903 424.31 7.1101 0.9545 METW,NOL 0.2668E-01  
0.576) 0.526C 0.5488 570.09 1.1455 0.9603 C111.0PFPM -0.2280E-01 



muiTtcorvrm-Trmatomoi RrSHLTS (f- TV:1- 

' -- CCMPOSITION RESTOUALS-1EXP--CALCI 
NO. T • X • P[XP PC:LC Y -.)(1, YCALC FILL GAMMA PHI COMPONENT BY COMPONENT MEAN ABS BEV 

14 53.31 0.1020 760.00 762.96 1.1460 0.1511 624.23 1.1376 0.9609 DMM -0.5685E-02 0.1443E-01 
n.0-690 -1:7770 0:2004 -461-;21- -4-;-7;311- -0-;-9-559--ME- T1TANO1= - 0 -.2164r-01 
0.8100 0.6320 0.6480 558.07 1.0237 0.9622 CHLORFRM -0.1596E-01 

15 49.60 0.5210 160.10 769.36 0.4400 0.4491 554.5P 1.1211 0.9550 048 -0.1222E-03 0.3818E-02 
11.03,70 3.7170 0.2113 - 196.'54-  10.0975 0.9617 METHANOL i 0.5723E-02 
0.4131 0.3340 0.3396 402.52 1.1712 . 0.q590 CHLORFRM -0.5608E-02 

16 45.30 0.7351 756.90 768.79 0.5550 0.5036 481.?1 2.5046 0.0537 nmii 0.1435E-02 0.6125E-02 
1.5961" 0.1900 0.1723 329.16 1.4231 0.9607 METHANOL" -0.7747F-02 
0.0790 0.1650 0.074? 424.03 1.6176 0.9531 CHLORFRM -0.9192E-02 

17 46.60 0.5730 760.00 779.03 0.4870 0.4828 5)2.56 1.2289 0.954? DM8 0.4231E-02 0.2824E-02 
071-111 -0.113-0-  0;3141* -148:4 ---4-:4077 0:9596- -mrTmAnnt .'.0.11128E-02  
1.7691 0.200C 0.2024 443.90 1.256H 0.9548 CHLORFRM -0.2411E-02 

18 46.70 0.2060 760.00 772.00 0.4480 0.4461 504.23 3.1535 0.9561 048 0.1878E-02 0.1201E-01 
0.- 171 0.:1900 -0.1619' 349.98 12C64' - 0.9534 METHANOL 0.1614E-01 
0.1970 0.1/20 0.1910 445.46 1.5006 0.9546 CHLORFRM -0.1802E-01 

19 48.40 0.2830 760.00 778.66 0.3350 0.3415 533.31 1.6482 0.9511 DM8 -0.6464E-02 0.4308E-02 
0.771'1 0.2.930 '0.2975' 176.69 '2.5995 0.9567' METHANOL  0.5545E-,02 
0.4310 0.3670 0.3661 472.60 1.1766 0.9570 CHLORFRM 0.9130E-03 

20 45.30 0.5370 760.00 770.90 0.5490 0.5517 481.21 1.5611 0.9534 OMB -0.2744E-02 0.4831E-02 
0.3r1-.1 1.1670-  0-;1547 17.- 16 -7:-2777 - 0.9G00-- mrT1mmor-  11-.7251E.,02 
0.1131 0.1990 0.0935 424.03 1.4295 0.9534 CHLORFPM -0.4497E-02 



2,4-114CTurrtTANtti-- l!rN7I''Irt''t - HrxyLCNC uLYCutr51' t-Y!;1r1-o11' 

PUFF COMPONFNT PROPF0TIES 

IC PC VC of,EG1 OmEs-,All 9IPuLE FT !\ CGMPWcNT 10 

520.30 27.40 420.00 0.396 0.3 0.0 9.0 2,4-0MP 50 
'!)67.130 ---41-7,7in---2-60:1-10.211 1.- 9 0.0 1.0 P,EN7ENE - 5 
744.10 54.10 311.00 0.149 1.138 2.100 0.0 uExoLYCO 55 

PURE CCIPONENT PPEOICTIVE EQUATIONS 

VAPOR PRESSUPF (ANToINF1 FOJATION COFFFICIFNTS MOLAR VOLUME EQUATION COEFFICIENTS 

A 0 C CW1PCNENT A B C 

0.61262F 01 -ft. 1-1-9-1-0P-14-- (1.- 71'-1-6-'.kti- -03- -I0--- --0-.7-2-5-60E-03-- 
' 0.69156E 01 0.12110C 94 1.22979E 03 fft_NZENI 0.706C 02 0.1491E-01 0.1588E-03 

07111-76-F 01---- 11;;T0914F - 04- 0.11146F- 03 -11EXM_YM 0-.1.194F- 03 -0%7591E-01 03155&,03-- 

BINARY INTFRACTION PARAMETERS 
/4 OTEL N.1”FR 4   PINARY-1-0-Nt3/STRS  0RIIER 

3t7;TYr 1T7.25- -7,4,-,OMP - -8-FNZENE- 71 1 
229.79 2594.36 2,4-14P - dEXOLYCC 72 0 
t_56-,T7-6 277:11-7 - srm7E-Nr-- 9FXGLYCO 17 n 

HALA CCNSISTFNCY TEST 

C1111 -3.7681 

-stimmAlir-r- irrivrmTirAt JrmnrvATInm - 

- mrAN - 41. OEV. TN  PRESSURE' CALCS. 0.2951F 02  

MEAN AIlS. X.N. IN CciMPOSITION CALCS. 
CONIPCNPJ-  1 0.27511-01 
CCIPCNIAT 2 0.2533E-01 
Civ.VCNrNT 3 0.1O891-01

FAN -  Mil. 01v. 114 crpnsITInN CALCS. 0.21241-01 



MULT/COMPuNENT SuLtiTION wi-Sl1t1";---- 

COMPOSITION RESIDUALS (EXP - CALCI- 
NO. T X PFXP PC1k1C YFXP YCALC FInL GAMMA 0111 COMPONENT BY COMPONENT MEAN ABS DEV 

1 60.60 0.0690 400.00 385.52 0.1300 0.126? 386.46 1.7640 0.9693 2,4-0MP 0.3762E-02 0.3259E-02 
1.8740 Y. 1n7 (j.8720 390.1- -17.0273 0-.9793° 116/1t151 -177489-3t=02--- 
0.1070 0.1)20 0.0000 1.11 7.6015 0.9463 HEXGLYCO 0.1171E-02 

2 60.50 0.0710 400.00 187.15 0.1140 0.1266 185.17 1.7571 0.9692 2,4-DMP 0.7369E-02 0.5706E-02 
1.11-70 0.0640 0.8776 100.20 1.0197 0.0702 BFWENE -0.8564E-02 
C.0080 0.0070 0.0039 1.10 7.7542 0.9460 HEXGLYr0 0.1186E-02 

3 58.50 1.7640 430.00 501.59 0.1590 ).“,)n 35r.(9 1.3(82 0.0606 2,4-04P 0.8077F-02 0.6828E-02 
o.t29n 0.6180 0.040? 102.09 1.071? 0.0790 8FN7INF -0.1024E-01  
0.1110 0.0130 0.1008 0.00 2.8602 0.9437 HFX01YCO 0.2165F-02 

4 58.40 0.2691 400.00 302.05 1.1620 0.3521 398.72 1.3h/0 0.0687 2,4-DmP 0.9666E-02 0.6552E-02 
0.6-19 -0.9170 -0.64(01-  161.61 1.0719 C.9700-  KENZENE -0.0828F-07- 
0.1170 0.1110 0.0008 0.94 2.8620 0.9438 HEXGLYCO 0.1620E-03 

5 58.70 1.4470 400.00 183.25 0.5090 0.5164 35(.78 1.2136 0.9635 7,4-OMP -0.7366E-02 0.5378E-02 
0.4471  o.4np) 0.4127 350.14 1.126? 0.9790 0EN/FNE -0.7017F-03  
0.1110 0.)190 0.8109 0.03 1.7689 0.9425 HEXGLYCO 0.8068E-02 

6 58.10 0.4100 400.00 397.13 0.4460 0.4516 399.0( 1.1883 0.9673 214-0MP -0.5628E-02 0.4969E-02 
o.11...er 0.1460 0.5478 357.07 1.1136 0.9781 BENZENE  -0.1825E-02 
0.0570 0.0080 0.1015 0.92 3.8062 0.9408 HEXGLYCO 0.7454E-02 

7 59.00 0.6410 400.00 387.45 0.6930 0.7019 366.13 1.1284 0.9684 2,4-DMP -0.1488E-01 0.1069E-01 
1.2.550 0 :-1-frrOr---  0.110 16,1.10--  i . 1 6-9- 7- -11. S7 00 fil-171IE" 0.1601E-01  
0.1040 0.0)00 0.0012 0.00 4.1013 0.0414 HEXGIVCO -0.1154E-02 

8 59.40 0.7191 400.00 384.30 0.785C 0.8101 371.13 1.1709 0.0687 2,4-0m0 -0.2509E-01 0.1765E-01 
11;m7a- 0.?150 0.1885 174.99 1.167? 0.9793 MEN7ENE 0.2647E-01 
0.1190 0.0000 0.0014 1.01 4.1177 0.0417 HEXGLYCO -0.1384E-02 

9 60.10 0.7770 400.00 389.94 0.3520 0.8750 380.02 1.1159 0.0685 2,4-DAP -0.2304E-01 0.1637E-01 
O. 1 16i7- 0.1480 0.1234 381.81 1.1565 0.0792 8FN7FNF 0.2455E-01 
0.1171 0.)100 0.0115 1.07 4.4373 0.0+10 HEXGLYCO -0.1517E-02 

10 61.70 0.096) 403.00 147.75 0./410 0.2137 400.94 1.8733 0.0726 7,4-DMP 0.2826E-01 0.2144E-01 
9.M51   /0.T57,y no7P47-  405.$4 1.1011 0.9115 -SCN7FNE -0.371(E-01  
1.3510 0.)(160 0.0021 1.21 1.64/7 0.9518 HFXGLYCU 0.3880E-0? 

11 60.00 0.2700 410.00 159.12 0.4490 0.4)75 778.74 1.6725 0.0(10 7,4-DAP 0.7155F-01 0.2577E-01 
0.4119 1.000 0.5 / 1 7 387.'00 1.240 0.0111 PrN7LNIC -0.3866E-01  
0.3600 0.0100 0.0)10 1.06 1.61/3 0.'1+02 HFXGP(CO 0.1711E-01 

12 59.3C 0.4060 '4 )0.00 162.39 1.6180 o.0214 368.99 1.412 0.0739 2,4-0MP -0.2371E-0? 0.1581E-02 
1.269/ 9.3 76 ,) 0. 3708 370.20 1.2350 n.,)9n4 91- N7INF 0.2069E-02 
0.1940 0.1)70 0.3017 1.91 1.80 14 0.94)0 11FX0LYrU 0.3068F-03 

13 59.60 0.4660 400.00 360.07 0.6670 0.6014 37 4 .56 1.4139 0.0701 2,4-01P -0.2436E-01 0.1624E-01 
0.7160 91110---0.1161- 177.71 1.2417 0.8102 At-N2FNE-----07601-0E-02 
0.2810 0.0100 0.0J17 1.03 1.9533 0.8449 HEXGLYCO 0.1827F-01 



-----m-tatt-rtetr•t rritrri,rstrtis trfrIT . I- 

COMPOSITION RESIDUALS (EXP - CALC1-- 
mn. T X DE XP PCA1C YrxP YCA1C FI(1 cAmmA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

14 60.50 0.5461 490.00 375.50 1.7960 0.8361 385.17 1.4440 0.9698 2,4-DMP -0.4016F-01 0.2684E-01 
0.119P 0.1680 0.1619 189.70 1.2945 0.9101 BENZENE 0.6195E-02 
0.1160 3.1160 0.0019 1.10 1.8417 0.9437 HFxGLYCO 0.3407E-01 

15 60.10 0.5910 490.90 470.51 0.3760 0.9016 180.02 1.4189 0.701 2,4-8M0 -0.6560E-01 0.4938E-01 
I. rria o.o$Ado 0.8,;65 383.P3 1.3021 0.9803 BENZINE --0.8479E-02 
0.1390 0./760 0.0019 1.07 1.8506 0.9438 HEXGLYCO 0.7408F-01 

16 73.4C 0.119) 400.00 361.29 3.1170 0.09)9 981.95 2.5558 0.9/49 7,4-DIP 0.3654E-01 0.2436E-01  01,-1/7 0.9930 0.9115 595.94 1.6823 0.9830 BENZENE -0.3046E-01 
0.6510 0.0000 0.0061 7.76 1.1547 0.9576 HEXGLYCO -0.6075F-02 

17 68.90 0.)740 4)0.00 342.89 C.352c; 9.2750 506.24 ?.4474 0.9749 2,4-OMP 0.7704E-01 0.5243E-01 
(1-. 30 -0.6410 0.7294  516.01 1.7008 0.9841 BENZENE- -0.7940E-01  
0.6511 0.107C 3.0047 2.01 1.1550 0.95,5 HE/6LYN-I 0.2346E-02 

18 64.60 0.1960 400.00 340.08 0.6440 3.9897 441.11 ?.2494 0.9739 2,4-DmP 0.5531E-01 0.4262E-01 
ii.-1m0 0.3440 0.4079 447.61 1./375 0.9826 BENZENE -0.6392E-01 
0.629) 0.1120 0.9034 1.49 1.1732 0.9529 HEXGLYCO 0.8597E-02 

19 63.60 0.2660 400.00 342.77 1.7710 0.7464 426.41 2.1873 0.9734 2,4-898 0.2458E-01 0.2562E-01 
-1.11/0- 13.2120 0.2514 432.79 1.7686 0.9823 BENZENE -0.3844E-0/ 
0.6240 0.1170 0.0031 1.39  1.1814 C.c511 HEXGLYCO 0.1396E-01 

20 63.71 0.3020 400.00 349.99 0.14)6 0.0307 428.13 2.1714 0.9729 2,4-91P 0.9291E-02 0.2011E-01 
0.r)930 0.1160 0.166? 434.25 1.7917 9.9821 0EN/LNE -0.3017E-01 
0.6290 1.1240 0.0111 1.40 1.1828 0.9499 HEXGLYCO 0.2088E-01 

21 93.70 0.0140 400.00 i99.07 0.2120 0.1241 1017.42 1.1704 8.9117 2,4-9MP 0.8771E-01 0.6181E-01 
-1. I ?nr? 0.7600 o.swr 1010.54 2.1495 9.9849 8F- N7ENF -0.9272E-01 
0.4570 0.))30 0.0200 9.87 1.02"55 9.9039 HEX0tYCH 0.5000E-02 



r MANIA_ (1) - 5F NIT r1 f.' t ) ) 

PURE COAPONENT PRO PCP T I E S 

IC PC VC (Imi(Y 1ThIEr, AP O I POE F ETA COMPCNFNT 11) 

516.90 63.00 161.3) 1.63/ 0.152 1.6,30 1.10 ETHANOL 11 
562.10 4P;Z0 260..1.1 O. ?I I 0.0 0.0 1.0 ,,,EN7 ME 5 -- 

540.20 27.0,1 431. cI1 1.340 0.0 0.0 0.0 NEPTANF. 16 

PURE COMPONENT PPE OTC T IV F EOUAT I C.NIS 

VAPOR PRFSSURF (ANTOINE) EQUAT ION COEFF IC IENTS MOLAR VOLIPAF EQUATION COEFFICIENTS 

A 0 C COMPCNENT A B C 

0.3044</E 01 0.1F 1-+ 0 . ? 72-6-5-E -0-T -E-111A-NOT. -0-;51--7-rrE- -02-  =1;31-11E-01 0.16-0-0E-03 
0.69056E 01 0.12110F 14 0.220 /9E 03 BENZ ENE 0.708(:F 02 0.1491F-01 0.1588F-03 
-00; 024-7--01- -0:121;81F '14 0.21611E - 03 1-3EnTANIE 0.129,1E 03 -0.6021E-01 0.4116E,--03 - 

----- 

BINARY INTERACTION PARAMETERS 
monEL 1111A3 Er 4 SI N AV-Y-1- NUt*/)-1 -IS- -11fM)E R - 

1571.7-er -/-1--0-;03 f IMIANITTL - -SEM Z ENE-- 79 0 
2017.60 282.24 ETHANOL - 1-11' PT ANF P7 () 

374.66- I15.47- --erti-n,Nit-  - - O ET P T A NC 33 0 • 

HAL A CONS IS TFNC Y TEST 

C1111 1.0726 

S tif4.7tAR-14---frr-S-T-A T-1-11 I-e-Itt.:-T-NFOlr-YrA y-tom- 

mr A ri Aris . - or v. TM PRESSURr CAL CS . 0.4061E 01 
rE AN ,‘Rs. 1)+7  v . IN COMP() SIT PIN CALE, t".. 

CO,PorNEPIT 1 - - 0.105nE-ni - - - --- --- ------ 
CUIPCMF NT 2 0.1172E-01 
-COM Pit1H-NIT- -3 11 .-72-1-0 E -02- 

r,RAN1 'f 'N ASS. ocv. IN ccmpos 111110 CALCS. 0.9867E-12 - - "-------- 



.1-P-NtIt T8  , 

COMPOSITION RESIDUALS (EXP - CALM- 
NO. T X PEXP PCA1C YFY2 YCA1C F 101 ,;(19' AA PHI COMPONENT NY COMPONENT MEAN ABS 0EV 

1 33.30 0.1180 180.00 179.73 3.2900 0.1050 92.91 4.6200 0.2886 ETHANOL 0.4209E-02 0.2806E-02 
0.7/18-  -11.fT3-t17 0.63144 1-36.12 1.0760 0.9076 BENZENE- - -0 2444E-02-  
0.1119 0.)740 0./768 67.54) 1.7713 0.2700 HFPTANE -0.17671-02 

2 32.80 0.1041 180.00 179.09 1.1420 0.3112 90.44 3.1172 0.2801 ETHANOL 0.3077E-01 0.2051E-01 
0.-71nr)-- 0.6280 0.6194. 111.40 1.1511 0.0078 BENZENE -0.3043E-01 
0.0960 1.)700 0.0703 66.01 1.9416 0.4781 HEPTANE -0.3399F-03 

3 12.70 1.1161 180.00 179.49 0.1410 0.1181 89.°6 1.0110 0.'177 ETHANOL 0.2701E-02 0.2554E-02 
1.4-578rt. 0.5140 0.9170 137.02 1.359( 0.0072 SFM7FNE -0.3832E-02 
0.0860 0.0750 0.0732 65.70 2.2922 0.9703 HEPTANE 0.11301-02 

4 32.90 0.4590 180.00 179.83 9.3630 0.3618 20.24 1.5382 0.2873 ETHANOL 0.11991-02 0.2216E-02 
fl.4670 0.8500 0.561-1 134.06 1.6015 0.9881 HVNZINE  -0.3326E-07  
).0840 0.0P70 0.1049 66.32 2.6773 0.2785 HEPTANE 0.2125F-02 

5 36.30 0.9.260 180.00 171.36 0.5590 0.5560 109.15 1.0538 0.9862 ETHANOL 0.3034F-02 0.1541E-01 
0.1-821 0.7790 0.7521 154.25 *3.1751 0.9908 BENZENE -0.2312E-01 
0.0161 0.2120 0.1919 77.50 4.0958 0.2021 HFPTANF 0.2008E-01 

6 36.20 0.'240 180.00 176.63 0.5230 0.5109 109.57 1.1516 0.0865 ETHANOL 0.3161E-02 0.1059E-01 
11.t7830- n.1110 0.1969 154.21 2.6880 0.9201 3FNZENE -0.1589E-01 
0.1930 0.7260 0.2831 77.15 1.2914 0.9810 HEPTANF 0.1273E-01 

7 36.30 0.9070 180.00 174.46 0.5110 J.5021 109.15 1.5114 0.9870 ETHANOL 0.8022E-02 0.8176E-02 
0.1741 0.1270- -0.1393 -154.n5--7.0074- 0.29)0 BEN/ENE  -0.1227E-01  
n.4t29 0.3620 0.3587 77.50 1.1875 0.0802 HFPTANE 0.3341E-C2 

8 36.90 0.3160 180.00 175.11 0.50.10 0.4094 112.66 2.4170 0.9971 ETHANOL 0.2554E-02 0.6370E-02 
0.0671 1.1020 0.1103 192.78 1.7257 0.29)0 SENZEOE -0.0131E-02 
0.6170 0.320C 0.3912 70.62 1.3653 0.0808 HEPTANE -0.1227E-02 

9 37.00 0.2270 190.00 175.15 0.4970 0.4843 11.4.26 3.2556 0.9073 ETHANOL 0.1273E-01 0.8490E-02 -----------0...)7„ r)___..
1.11 TO 0.1218 1`59.44 1.6757 0.0809 BENZENE -0.9833F-02 _ _ 

0.6040 0.3900 0.3930 79.99 1.2173 0.°8J7 HEPTANL -0.3001E-02 

10 38.00 0.1060 180.00 174.41 0.4740 1.453) 119.11 (.1661 0.0810 ETHAN0L 0.2102E-01 0.1402E-01 
I:11' -- 1.11,0 0.1211 166.10 1.67i7 0.9098 BENZENE -0.4101E-02 
0.8140 J..120 9.42',/ 81.64 1.3180 0.030( HIPTIVAl- -0.1673E-01 

_-_ 

11 39.20 0.0290 180.00 104.44 1.1510 0.2731 117.04 1.6061 C.0912 ETHANOL 0.84911-01 0.5662E-01 
0. 1s,51, 1.2410 0.2853 174.8 1.41(0 0.9494 1fM7FIE -0.44391-01 _____ 

0.707) 0.4010 0.4416 09.21 1. )244 0.9905 HEPTAPIE -0.40651-01 

12 37.40 0.0310 120.00 164.03 0.1160 0.1506 115./6 11.71(.7 0.0212 ETHANOL 0.6530E-01 0.4359E-01 
o:7910 0.14(1 0.3865 162.11 1.3184 0.0191 3EN7FNE -0.3947E-01 
1.6820 0.1310 3.3610 01.41 1.0521 0.2801 HEPTANE -0.2592E-01 

13 34.70 1.1151 180.00 175.95 0.3510 0.3467 100.22 5.2169 0.0895 ETHANOL 0.4302E-02 0.4450E-02 
0.-1-tkft 01.1000-  0.3067-----.-_144.77 1.2010 0.0805 BEN1EME -0.6676E-02- 
0.5170 0.2590 0.2546 72.06 1.1822 0.0789 HEPTANE 0.2372E-02 



muLTIComPrImEntr cr,toTtort rFsirT*; t(1--11-.1  

COMPOSITION RESIDUALS (EXP - CALL)  
NO. T X 0.1- XP )CALC YfXP YCALC IICL CAIMA PHI COMPONENT BY C(MPONENT MEAN ABS DEV 

14 33.80 0.1951 180.)0 17E.85 0.3480 0.3419 95.48 4.0060 0.0883 ETHANOL 0.6497F-02 0.6953E-02 
,r. if 43-11---- -0.7-1-60- --0--“06-fi 1111.-41 --1-.2*)(n n.nitRi DENZENF-----0-:-1043E-01  
0.412) 1.2160 0.2121 69.14 1.3114 0.0787 HFPTANE 0.3937E-02 

15 33.40 ).1440 180.00 177.11 9.3200 1.1169 91.44 4.1206 0.9884 ETHANOL 0.3091E-02 0.2184E-02 
-0;5-660- 0.5200 (1.,-,1r1

, 
136.97 1.172? 0.9880 8EN7ENE 0.1832E-01 

3.2001 6.160C 1.1633 67.87 1.435? 0.9783 HEPTANE -0.3276E-02 

16 33.60 0.1039 180.00 176.18 0.3)20 0.2955 94.4( 5.2801 0.9889 ETHANOL 0.6533E-02 0.4356E-02 
-1;--6-09") 1.5190 0.5429 138.15 1.1798 0.05380 1tN7E9E -0.394(E-02 
0.2970 0.15)0 0.1616 (8.51 1.3905 0.9783 HIRIANI -0.2588E-02 

17 34.30 0.1/)0 180.00 175.63 0.2870 0.t727 98.00 6.0966 0.0804 ETHANOL 0.1434E-01 0.9558E-02 
0.6 r011 -0-.9-1717-  1,41-9----1-42.11 1.1250 -0.--911-80 ITNI-Z-ENE -0.78921-02 
0.3400 0.1760 0.1824 70.75 1.3015 0.9784 HEPTANE -0.644(E-02 

18 33.80 0.0760 180.00 176.71 0.2710 0.2658 95.48 6.1812 0.9893 ETHANOL 0.5229E-02 0.3486E-02 
--------rr•Irn   0.9970 0.997-8 119.11 1.1790 0.9878 BEN7ENE-  -0.8410E-03 

1.2330 0.1120 0.1364 69.14 1.4573 0.9782 HEPTANE -0.4389E-02 

19 34.30 0.0450 11'J.00 174.44 0.2340 0.2161 98.19 1.2(81 0.9903 ETHANOL 0.1792E-01 0.1195E-01 
0.7110 0.6960 0.6779 142.33 1.0367 0.9878 DENIENF -0.1193E-01 
1.1610 0.1000 0.1060 70./5 1.56(4 0.9703 HEPTANE -0.5093E-02 

20 32.90 0.2740 110.00 177.01 ).1420 0.2407 90.94 2.3990 0.0879 ETHANOL 0.1271E-02 0.8477E-03 
0.1,7n -1.51io 0.111/il 114.0t 1.105f -0.0181-  REN7E1 -0.7566E-03 
0.7070 0.1400 0.1405 66.3? 1./740 0.9789 HFPTANE -0.5161E-03 

21 33.00 1.1541 180.00 177.33 0.17)0 0.3578 91.41 1.0351 0.9877 ETHANOL 0.1221F-01 0.1213E-01 
1.4499 0.4710 0.4897 134./4 1.4459 0.9882 BEN7FNE -0.1870E-01 
0.2061 0.1590 0.1530 6(.61 1.9120 0.9796 HFPTANE 0.9987E-02 

22 33.80 7.617) 100.00 177.51 0.1170 0.4177 05.48 1.2(24 0.)670 ETHANOL 0.4340E-02 0.7327E-02 
n:?Ino 1.4000 0.4111 1O9.32 ?.1(93 8.011'18 nrwrmi -0.1099E-01 
0.1480 0.1780 0.1714 69.14 2.0073 0.9794 HEPTANF 0.6649E-02 

23 34.40 0.7010 180.00 177.86 1.4,30 0.4613 08.67 1.1649 0.9366 ETHANOL 0.1711L-02 0.8935E-02 
--1;-791-r- 0.1)150 1.3914 142.94 7.4170 O.1892 nrN/Fmr-  -0.1140E-01   ____ 

0.1940 i1.1620 0.153 /1.97 3./561 0.981J HFPTANE 0.1160E-01 

24 14.10 0.5140 180.00 177.21 1.4310 0.4253 93.9,  1.4193 0.'0)71 ETHANOL 0.7737E-02 0.9992E-02 
1.7'171 1.1280 0.3430 142.31 1.1444 0.9890 BENTENE -0.1409E-01 
1.2490 0.7100 0.7118 70. 75 2.1801 9.9/95 HEPTANE 0.7250E-02 

25 33.10 9.5')0 •180.00 179.e., 0.4 ),1t, Lilt( 91.' i 1.3'79 1.9 1/2 ETHANOL 0.2332E-01 0.3092E-01 
-- 0.1140 1.4820 0.5214 135.72 1.7(10 1.9883 lENTINF -0.4618E-01 

0.0360 0.1180 0.12i't0 (6.94 2.8't3 0.0717 HEPTANE 0.?306F-01 

26 35.60 1.3730 109.00 175.44 9.4970 0.4591 1)5.16 2.1'40 1).9073 ETHANOL 0.1601E-01 0.1313E-01 
-- 0.-1-971 1.!110-  0.73-27 -1',0.;1 1.11,0-9 -0.(Nc)4-  BIN2TNF----=0.1/4701-01  

0.5250 0.3100 0.3272 79.08 1.4254 0.9801 HEPTANE: 0.2785E-02 



nuLr,coMF,uwr!q I ~I,UorrV~-x~~,u~~-~r~_,~~~'-------'--' ---- ' ---- -- ------ -- ---------- 

-------- - conpoSIrImw RESIDUALS (exp=-CAsC-t 
mo° T x pcxp pmLc vp,p v'^|r F o~ ~^nm^ p~| cnwPowpw7 *Y ~onpowpwT ~pxN ABSoEv _  ' - -_--__ 
27 33.60 0.0620 Ion.og /75.17 o.Z400 1). 23-,7 o^.^^ ^.o7so n.voor rTnxnnl_ 0.+251c-02 0.35+2F-02 

u.p~~kl '-----  o~~rro-  o-rz7n -'-zzn-  15---1-024w---n o,T --npwZrwc-'---(T-. 531ps-02 --'--'---- 
n.nsao n.u^an u.n*/o ^x,sn i.nr 10 0.97o3 / i*v TAN e o.losys-oZ `    

zn 15. 80 o.rnn lnn.00 175.90 0.4+60 o.4z~» ~o^.z~ y,1u1z o.»n75 rToAmoL 0.714*E-02 0.zu~~e-o1 - -------'n- zzzn --u.zrro ~~ x9 r.n+' --  1 .5rr~---n.pon3 npwrcme---~~n. 1 nT6c-oz '  
0.6030 0.342C o.u4zo 0.3314 75.76 1.znr4 o.n 7 n9 xppT Aos 0 .9613c-02 

av 35.40 n,2?70 180.00 176.3'1 o,4300 0.4214 104.95 3.105/ n,"n76 Er/WJnL 0.8635p-02 0°965oE-02 
-~~rnsn------------ ----'n.r54o-n.7ans /!~9.// --I.52"32 n.~n"c---ar~|7c'Ip ----0.14\nE-01 ----- ----- 
o.s+ro u.a|uo o.11nz r4.4o 1.zaox o,n7n6 or^T^N c 0 ,585op-02 ` ~  

]u 35.10 0.7/81 lxn.»o 176.w5 0.4x7o 0.+1333 102. 30 1,1411 0. 01166 p,*^mnL 0.3719E-02 0.1397E-01 
o.T Irn oon:r- o-oW)T powrpmF-- ^0  _209517-01 ------ 
0./450 o.z 3 nu o.r/m r2.yo 3.5277 o."xon xppT Amc n.lrZsc-ol ~  

31 34. 60 0.1v"0 180. 00 irs.n3 o.3»ro 0.3867 oo.a" 3 .3 n 63 n.no/v cnmmoL 0.1026E-01 0.8492E-02 - o~~nsn- -
- 

- ---'- 0.3n2o n.3447 --  144.16 l.*nnn 0.9987 wcmzPwE-----0.1274e-01 ------ 
0.5060 0.,710 o. 2 ~»y r|.r 3 }.7r2 x 0, 97n7 n+pmmE 0 .2+7 7s-02 

yZ 34.10 n.Z»xo 190. ()r) 176.03 0.3o50 o.apon 97.04 z.su»^ 0.9877 snH^nnL 0.5011p-02 0.3865s-02 n an'An--------' - ----n.~F~nu 1).1('s13---'/41.1-4' 1.4n76 -'o.nnnr --nem c zrm --'-=n.n7pps-o2 -- 
o:4040 0.2450 n.z45n o./^~z 7o.)n 1,+x4» o,n7vZ `iEnTxwE o.Txsne-n3 

ss 33.60 0. 3570 '1"0.00 |7l.13 o.'+o/o 0. -A(339 94,46 \.n«+n 0. q877 crxxwuL 0.7538E-02 0.9222E-02 
f). ZOO.) ---------- ----~r~ron 0.,371v ----1'3n -  tn---T.')r1 `4 --- 0-<1838 --- vpwzen2 "-l383e-o1---------- 
o.~mo n.2410 o,zr4r 68.50 z.~~x2 o.v/o~ *sprxws 0 .62 p 5s-02 ~   

s+ sx.no n.no7n 180.00 168.09 0.4540 o,41nz 125.nm 8.90 10 0.')<191 sroxnoL o.aurfc-ol O.2xu4E~0l 
o~1a~n-- '-----'----'- - :.o1ao-  o.zn7v ---'/7z. 45 - r.nTo4 --o.q~oo o L* rpNF---~=o.z 1nvp-o1'-- ----- 
o.x`ro o.~suo o.4/g «r.ns 1.0en9 o.qoll xFpT^mc -o.242 6 E-Vl ~      

as 39.50 0.91,91 lxo.00 1ru.l* n 1.0121, 6 00 o.~~oo 129 ,}3 l.o~ o,nxno pr*xwnL -0 .8732F-03 0.1796s-01 -- n. \5,u 0,1791 1r^.,1 1.nI|n o."nrr nswzEms --'-n.2 6cas-01 --- ------ 
n.o»rn c, 1mc o. 1 u 1 n^.3» ^.a64z n.~o~6 *pp w[ T4 n.Z6v 3c-ol - _- --_  

a^ »z. p» o,rt 1;10.00 177. W, n,n~o o.n/n "n.~~ /.n m ,~" o.,^~| c`n^~L 0.5+x\s-02 o.3 u54E-o2 
~ ` n n ,'r------------- ~^oo ' n.~~r~ / 3' .*» /.zo v p-- ~* o.uxn opw/~w---o.+o~ns-o2----- - ----  

0. 1701 0. 1 1 "10 1). 11 ,16 6^.n/ 1. 7395 u.nros np^r~ws -o.~~"nc-oy __'-- -_ 
ar 34.+0 n.onr ino.00 175. 31") 0.'1170 o,~ors on.6z 0.2553 o.«o~u c/nAmn~ 3.1+54p-01 O. 9mo4E-02 

~ --'----n~~rzn- ---- ~~~ ---- 
1.760 ~.~~ir 11+2.q4 1 . 1 x oxm x+ o. xrnnw " c -n.~~vp-nz ' ---- 

n,4/}o 7o o.~|," r|.nr ~-,~/v n.v/^~ xrpr^~s -n.xoo»s-oz - 
»x 32 .4) o.311 jo».',o 1/r.o3 n,/vo u.~n', m.^' /,^oo~ n."o// prv^noL -o.|5v^[-oZ 0.loalE-V2 - - '- 1.6450 n./.^4, r/., 1 1. 334c) o.nxnu n Fmzcmp 0. 8258F-03 --- - -  

o.o~sm u.~,~o 1). 9? 6^.r~ ~.5o^^ o.oras nc"r^mc o.7^/~E-o3 ____--_-__- ---  
'4p 32.90 0.4430 /ao.00 177.9t o.lsan o.1511) "e.p` |,+7e,+ o."xr+ Er*xmoL -o,n864s-03 0°1889E-02 

v,,/ln ?~, onm  6171---- 31.7r--1.552r--0.913o2--nc%Zpwc---~~0./952E-02- 
1.031)0 o.o^zu 0.oro2 6 5.|o 2.9064 0. 0787 *EprxwE 0.2878*-02 



MuLTILumruNNr-MJIWTITTN-PrSOUT-S-trrrIr:t 

- COMPOSITION'RES1DUALS (EXP --CALC1- 
NO. T X PFXP PC ;LC ,11:0 YEALC FILL GANMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

40 32.80 0.3910 180.00 179.17 0.3500 0.1497 00.44 1.7503 0.9875 ETHANOL 0.1339E-02 0.4689E-02 
0.5700 -1775-6117-  0-.5700- --131.49 10.451- 1 0.91181) armirnr -17-;10-34r-07--- 
0.0800 0.087C 0.0113 06.01 2.4320 0.9784 HEPTANE 0.5693E-02 

41 36.20 1.(650 180.00 175.08 0.5210 0.5165 108.51 1.2350 0.9667 ETHANOL 0.4540E-02 0.8297E-02 
11.0717 0.19)0 1.1624 - 151.21 2.4996 0.9902 BENZENE -0.1245E-01' 
0.2670 0.3290 0.1211 77.15 2.7248 0.9810 HFPTANE 0.7904E-02 

42 33.60 0.1650 180.00 177.30 0.3310 0.3336 94.46 3./483 O.0882 ETHANOL 0.4397E-02 0.2932E-02 
J;--liTY5- n n..4780 0.4-'94 -138.15 1.7272' 0.9181 - ATNZENE --0.1404F'02' 
0.3400 0.1940 0.1370 63.50 1.3908 0.9785 HEPTANE -0.2996E-02 

43 33.80 0.0720 180.00 174.60 0.2740 0.2647 95.40  6.0491 0.9895 ETHANOL 0.9266E-02 0.6178E-02 
0.66-40 -1-.13-790--- -0.5850' 139-;1-1-- -1-;00 -  0.g179---tiTMZFNP- -n.6(107E-0-2 
0.2640 0.1470 0.150? 69.14 1.4044 0.9784 HEPTANE -0.3267E-02 

44 33.60 0.6310 180.00 177.05 0.4180 0.4106 04.46 1.2131 0.9869 ETHANOL -0.6230E-03 0.7256E-02 
0.2-63-0 0.4'"390 0.4493 '138.19 '2.1610 - 0.,1889 -  BENZENE -  -'0.1026E-01 - 
0.0900 0.1430 0.1321 68.50 3.3737 0.9795 HEPTANE 0.1088E-01 

45 33.30 0.3061 180.00 177.1/ 0.3650 0.3615 92.93 2.2174 0.9878 ETHANOL 0.4485E-02 0.5508E-02 
0----V1t10 1.4500 0.4503 1-36.30  1-.4030-  0.9893 BENZENE -0.8264F-02 
0.2750 0.185C 0.1812 67.56 1.6890 0.9787 HEPTANE 0.3777E-02 

46 33.60 0.4920 180.00 176.06 0.4000 0.3963 94.46 1.5207 0.9873 ETHANOL 0.3653E-02 0.6547E-02 
0.7940- -n.1-99(1--  0.40071- -138.15- 1 -.- 7595-.-;).M1%16 'BENZENE -0.9821E-02  
0.2240 0.2310 0.1949 69.50 2.1969 0.0791 HFPTANE 0.6165E-02 

47 34.70 0.4601 180.00 176.33 0.4430 0.4331. 100.7? 1.6049 0.9072 ETHANOL 0.9417E-02 0.1113E-01 
 1.1090 0.2000 1.7047 144.77 1.0505 0.0891 '8ENZENE -0.1660E-01 _. 

0.2310 0.2770 0.2697 72.06 1.9105 0.9707 HFPTANE 0.7271E-02 

48 35.40 0.4350 180.00 176.34 0.4640 0.45m 104.95 1.7444 0.0372 ETHANOL 0.1019E-01 0.1031E-01 
-1:1901 0.2220 0.2175 149.11 1.8507 0.0894 - 8EN7ENE-  -0.1547E-01.- 
0.4150 0.7140 0.3387 74.48 1.7256 0.9000 HEPTANE 0.5275E-02 

49 36.00 0.2560 180.00 176.15 1.4650 0.4003 107.47 2.046? 0.0374 ETHANOL 0.1472E-01 0.9815E-02 
1.17i61   IT.t140 -  o.nrn.- ts2.12 t'.62100.999+4 lrmzrNs -0.1383E-01 __  

0.'07010 0.1410 0.3410 /6.45 1.71102 0.9800 HEPTANE -0.6947E-03 
......_____ _...._ 

50 36.70 0.1190 180.10 174.71 0.434C 0.4713 111.4° 9.479F 0.011R1 ETHANOL 0.1270E-01 0.8468E-02 
0. I 991-  - 0.2130 0.2114 15 7.4,, 1.4063 0.0,193 BENZENE -0.0437E-02 ______. 

0.7260 0.1430 0.3673 73.E, I 1.0963 0.9830 OEPTANE -0.4271E-02 

51 32.80 0.7140 -180.10 177.36 3.1200 0.1235 90.44 ?.9779 0.6q91 110-4/0\InL 0.5481E-02 0.3654E-02 
0.60tm -" - 1.Y130 1.'0',/9 P.3.40 1.2054 t).0890 BENZENE -- -0.4863E-02  

0.1790 0.1180 0.1180 66.01 1.1305 0.9/83 Ht P IVO: -0.6194E-03 

52 32.40 0.3061 180.00 177.63 0.1440 0.3440 00.4,) 1.7754 0.9876 ETHANOL -0.8634E-03 0.1383E-02 
1-.--M-/71 0.t)10-- -0-.6-2-Z:'- t11.n 1.453-9-  0.'1811-  litN/FME -,,00:1215t-02 - 
0.0320 1.3350 0.0120 64.79 2.7571 0.0/16 HFPTANE 0.206E0-02 



Mu.TICnM*M~mr sou/rr~~'~r~/rr~-~-~- ..r-------- — ---- ' -- '------- - -- ------- 
------------ --' conrnszTznw pFsTooxLs (sxp- CALM NU. r v pFxp n[~|c Yrxp vrx~c w^ r/r~~ /~^~ v.a cnmnnypwT BY comnwcw7 M Fmv ABS DEw - -- - _-_- 

n^ 12.4o n.]z4n lxn,no }//.r4 o.3 3 4n nsan H 0382 n.»om e7v^mnL o.nssCE-oa 0.1846E-02 ».6n* --- --' -- -o.^r~o o.,./~n----/11.11 n,nxxu- -orwzpmp----n.xr7xc-o2 - ---- -  -- 
o.n^sn n,~~~o ^+.," p.145* 0. Q785 ocrT^wc o.xuo^p-ux 



-rimmatIll - ftrwFmrtz) - HEPTANTA3/ SISTEM 033 

PURE COAPONENT PROPERTIES 

TC pc VC OMEGA OMEAH DIPOLE ETA COMPONENT ID 

516.00 63.00 161.30 0.637 0.152 1.600 1.10 ET1-ANOL 11 
-51)2.1a---47711 2-60-.10- -TT.2T1 1-.-0 -0.-0' 0.0' TIEN7FNE -5-- ----- 
540.20 27.00 431.90 0.349  0.0 0.0 0.0 HEPTANE 16 

PURE COMPONENT PREDICTIVE EQUATIONS 

VAPOR PRESSURE (ANTOINE) EQUATION COEFFICIENTS MOLAR VOLUME EQUATION COEFFICIENTS 

A 8 C COMPONENT A 8 C 

0.10449E 01 -7.1-55-41-r-04 0-.-227.65E -131 -EINEA Nut 0T7., t uE u2 -1i . 3-trtt -01 0.16u0t-03 
0.69056F 01 0.12110E 04 0.220791 03 BENZENE 0.70861 02 0.1491E-01 0.1588F-03 
-07-69T24F-MT----0T.12111E-174--  11.21670r 03' -UFPTANE -0.1788+ 03 -Tr:6028E-01 0:411-6e-133-- 

BINARY INTERACTION PARAMETERS 
MODEL NUMfiFR 4 yrnkay-In t: DER  

-M41.-09 -211.56 -E-TKA-NtIL - -WCNIENE- -11U- 
1940.85 432.14 ETHANOL - HEPTANE 88 0 
236;-77 17-0715 SEN2CNE-=--HEPTANE  -34 -10 

HALA CONSISTENCY TEST 

CI(11 1.1719 

SUMMA?) 11W STATTSITCAt-iNFORMATION  

MFATT R DFV-;"-TIT-PRES-S-URE -tAt-CS-.-- 0T49-64E-01 ,  MEAN ARS. DEV. IN COMPOSITION CALCS. 
COMPONENT-  t 0.1.152-E:,,-01 
COMPONENT 2 0.1017F-01 
cc1"prNrmr--3 (1-.66-mtr-oz 

CR-ANTI-MEAN- -ABS. DEV. IN COMPOSITION- CALCS-. -0'.9415E'-'02 



MIIL TTC-It1P0H/"17 SttrIT tuN 1 I -Iorin---  

COMPCSITION RESIDUALS tEXP --CALC-t- 
NO. T X PEXP PCALC YrEXP YEALC F1C1 GAMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

1 57.94 0.0540 400.00 373.19 0.4610 0.4027 311.07 8.7154 0.9816 ETHANOL 0.5834E-01 0.3890E-01 
1.1070 0.1-700- -0;-t437 355-.86 -1.1801- -0.91116 BFN7EN-E- -0:-2369F-01  
0.9390 0.4190 0.4537 190.19 1.0222 0.9661 HEPTANE -0.3465E-01 

2 54.70 0.2040 400.00 393.01 0.5130 0.5201 270.35 3.6171 0.9771 ETHANOL -0.7102E-02 0.4735E-02 
------ .-1°T3- 0.1200- -n.itsi 316.91 1.4656 0.1817 BENZENE-  0./811E-02 

0.6990 0.3670 0.3617 167.86 1.1680 0.9655 HEPTANE 0.528SE-02 

3 54.60 0.3230 400.00 401.54 0.5290 0.5362 269.11 2.4153 0.9762 ETHANOL -0.7244E-02 0.6278E-02 
 CT. Orrin 0.1190 0.1212----315.7A 1.5897 0.9816 13FNZENE -0.2174E-02 
0.5920 0.3520 0.3426 167.20 1.3(02 0.9651 HEPTANE 0.9417E-02 

4 54.32 0.4500 400.00 403.15 0.5380 0.5415 265.67 1.7797 0.9759 ETHANOL -0.347SE-02 0.8699E-02 
0.'1'960- -0.1750 -ff,;1146 312.59 I.7-714 -0.9816- BENZENE -0.9569E-02  

• 0.4540 0.3370 0.3240 165.38 1.6736 0.9651 HFPTANE 0.1305E-01 

5 54.13 0.5130 400.00 403.62 0.534C 0.5431 263.36 1.5219 0.9757 ETHANOL -0.9131F-02 0.1091E-01 
-- 0.-I980" -- 0.1410-  0.1492 110.44 1.9269 -0.9816 BENZENE- -0.7214E-02 

0.3600 0.3250 0.3116 164.16 1.9787 0.9651 HEPTANE 0.1636E-01 

6 54.13 0.6300 400.00 405.10 0.5480 0.5518 ?63.36 1.3126 0.9754 ETHANOL -0.3926E-02 0.7418E-02 
0.007/  0.1490-0.1563 110:44 7.1774 --0.981T--BENZENE -0,77300E-02 
0.2780 0.3030 0.2919 164.16 2.4932 0.9652 HEPTANE 0.1113E-01 

7 54.17 0.7290 400.00 405.57 0.5690 0.5658 263.P4 1.1618 0.9751 ETHANOL 0.3244E-02 0.6073E-02 
. .t660----0.--1751 110.19 2.51511 -0.-980 BEN7ENE -0:4109F-02  
0.1870 0.1650 0.2511 164.41 3.3817 0.9656 HEPTANE 0.5866E-02 

8 54.92 0.9241 400.00 409.09 0.6190 0.6012 773.09 1.0637 0.9744 ETHANOL 0.1777E-01 0.1185E-01 
u.0s5a-  0;1-9T0""-"0.2095 -310.46 3.0072 0.9177 IENZENE -0.1240E-01 
0.0910 0.1900 0.1953 169.30 4.9976 0.9668 HEPTANE -0.5279E-02 

9 56.18 0.0810 400.00 390.77 0.4320 0.4147 219.72 6.9546 0.9797 ETHANOL 0.1725E-01 0.1176E-01 
0.1-97n 0.2050" -̀1.222F"- 114.17 1.1269 0.9806 HEIZENE -0.1764E-01  
0.7280 0.3630 0.1626 177.75 1.0527 0.9643 HFPTANE 0.3905E-03 

10 54.24 0.2000 400.00 401.70 0.4770 0.4843 264.70 3.4315 0.9769 ETHANOL -0.7312E-02 0.4875E-02 
0.1840 -Y).2100-91.-2-04f1---111.69 1.4040-0.9807 BENZENE 0.5226E-02  
0.6070 0.3130 0.3109 164.616 1.1095 0.9640 HFPTANE 0.2086E-02 

11 53.78 1.2950 400.00 401.09 0.4980 0.4951 259.14 2.6227 0.9766 ETHANOL -0.7108E-02 0.6364E-02 - t7.1710 0.1)160 0.2065 106.51 1.477( (N.99)1 9EN7F1IF  0.9545E-02 - ____ 

1.',3;, 1 )." t 1.2" 1', 1/1.'j2 t.s ,,P J.,,, .2 HIDTAN1 -0.24171-02 

12 53.24 0.4330 400.00 402.37 0.4910 0.4979 252.75 1.7847 0.9762 ETHANOL -0.6869E-02 0.7650E-02 
0./R50- 0.2100 0.7346 310.51 1.6621 0.1807 HENZFNE  -0.460(E-02 
0.'820 0.2796 0.2675 158.51 1.7087 0.9641 HFPTANE 0.1148E-01 

13 53.02 1.5430 400.00 404.86 0.5310 0.4085 250.18 1.4481 0.9/59 ETHANOL 0.2490E-02 0.1148E-01 
0.1P10 Tr -2460" -0.2632 218.1r-1;8612 0.9806---8PNZEPtE -0.1722E-01  
0.2600 0.2530 0.2383 157.14 2.1931 0.9639 HFPTANF 0.1473E-01 

___ 



MOLTIC1MPONfNT S0LulT0N K-EutT-  (cnmr.)  

COMPGS-ITION RESIDUALSAEXP --CALCT° 
NO. T X PEXP PCALC YI.XP \TALC F101 GAMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

14 52.88 0.6500 400.00 403.06 0.5130 0.5112 248.56 1.2428 0.9756 ETHANOL 0.1758E-02 0.2673E-02 
, . 00-?T30 --o.-27-rq---  7.96.1/r---7-.-1-5-9-9 o.nanc,---arNzFNI- -o-Temoi;r=132----  
0.1790 0.2140 0.2117 156.27 2.5357 0.9644 HEPTANE 0.2252E-02 

15 53.23 0.7570 400.00 433.89 0.5430 0.5316 252.63 1.1059 0.9750 ETHANOL 0.5360E-02 0.3578E-02 
G.1990 0;1090 0.3176 100.41 7.5909  0.9915 BENZENE -0.4641E-02 -- 
0.0840 0.1490 0.1497 158.45 4.3728 0.5654 HCPTANE -0.7246E-03 

16 59.46 0.0210 400.00 303.47 0.3130 0.2525 134.57 10.1517 0.5946 ETHANOL 0.50540-01 0.3369E-01 
1.78-10- 9.1170 0.3571 119.17 1.269-s 0.9801 BENZENE -0.40010-01 
0.6900 0.3000 0.3905 201.44 1.0357 0.0642 HEPTANL -0.1040E-01 

17 54.79 0.0760 400.00 390.07 0.4130 0.3787 271.47 6.8331 0.9805 ETHANOL 0.3428E-01 0.2285E-01 
0./07 1;79 ---00-3131 -117.90--  1.270'9 0.99-04 l3-F-07FNE -(7.317179r-01 
0.6450 0.3010 0.3192 169.45 1.0704 0.9644 HFPTANE -0.1719E-01 

18 54.62 0.1070 400.00 398.38 1.4140 0.4055 269.36 5.4801 0.9798 ETHANOL 0.8476E-02 0.5650E-02 
1.791-0 --n.7980 0.3067 -316.01 1.2670 0.9750 BEN2ENE -0.8239E-02 
0.5950 0.2980 0.293? 167.33 1.1075 0.9632 HEPTANE -0.2364E-03 

19 52.57 0.3530 400.00 395.99 0.4390 0.4631 245.00 2.0855 0.9767 ETHANOL -0.2410E-01 0.1607E-01 
1.-27/0 --0;1r30--0.3073 291.27 1.4811 0.9801- ACNZINE 0.1069E-01 
0.3750 0./480 0.2346 154.16 1.5571 0.9635 HEPTANE 0.1341E-01 

20 52.37 0.4530 400.00 402.31 0.4710 0.4661 242.72 1.6631 0.9764 ETHANOL 0.4910E-02 0.5690E-02 
0.,511'0 u:11411---o.177.) 2o1.117-  1-.6271 0.9901 GFN7FT1F =00;1535E-0Z 
0.2790 0.2150 0.2114 153.14 1.9115 0.9633 HEPTANE 0.3625E-02 

21 52.19 0.5560 400.00 403.53 0.4790 0.4710 240.69  1.1846 0.0760 ETHANOL 0.80040-02 0.6155E-02 
u.260n U.3"400 __...._0.3492 299.14 1.9?19 0.0831 BENZENE -0.9237E-02  
0.1140 0.1910 0.1798 152.05 2.4905 0.0634 HFPTANE 0.1227E-02 

22 52.10 0.6510 400.00 403.85 0.4810 0.4900 239.68 1.2106 0.9757 ETHANOL 0.3033E-02 0.5196E-02 
0.791Fr 0.3910 0.3988 298.19 2.1032 -0.9903 BENZENE" -0.7794E-02 
0.0890 0.1260 0.1212 151.50 3.4993 0.9638 HEPTANE 0.4760E-02 

23 58.67 0.)310 400.00 392.67 0.2930 0.2460 322.71 9.4922 0.0340 ETHANOL 0.4695E-01 0.3130E-01 
n.16r0 /01990 1.4213  364.49-  1./1- 46 0.1713-  -nFt47rNr -00;1575E-01  
0.6020 0.3190 0.330, 195.15 1.0E14 0.5631 HEPTANE -0.1170E-01 

24 53.94 0.1350 400.00 409.63 0.3970 0.4016 261.06 4.5306 0.9781 FTHANOL -0.6639E-02 0.4425E-02 
0.3647 9.1520 0.1905 100.10 1.7105 0.9702 BE47F0E 0.1455F-02 - -- 
0.5010 0.2510 0.2451 162.94 1.1719 0.9624 HFPTANE 0.5184E-02 

25 52.58 0.2510 400.00 402.39 0.4150 0.4314 249.11 2.7940 0.9(12 LT- Harlot. 0.1581E-02 0.3512E-02 
0.1,597 0.0480 0.1533 293.13 1.3109 0.9795 9FAI7E- NE -0.5768E-02 -.

- 
0.190) 0.2170 0.2191 154.4? 1.3000 0.9627 HFPTANE 0.1686E-02 

26 51.96 0.3560 4)0.00 401.23 0.4380 0.435/ 238.11 2.1099 0.9769 ETHANOL 0.2803E-02 0.6687E-02 
1. 3E,11 0;1-100 -0.3800-----/-96.60 1.4247- 0.0706 9fiN7INC -0.10031-01 _  

0.7790 0.1920 0.1048 150.66 1.6930 0.9628 HEPTANE 0.7227E-02 
- - 



. , 

COMPOSITION RESIDUAIS- tEXP -'0-CAt.C1-- 
NO. I X PFXP PcALC YFXP YCALC FICI GAMMA PHI COMPONENT BY CCMPCNENT MEAN ABS ()EV 

27 51.00 0.4653 400.00 391.38 0.441C 0.4407 228.47 1.5844 0.9770 ETHANOL 0.2843E-03 0.1079E-02 
0.3470 o.4,1-0-0- -1.4-071-6 277-,74° 1-.-596-9 -0:9110 aENZEME ',0-.1-617E-02 -- - .  

0.1E80 0.1500 0.1577 145.45 2.1681 0.9636 HEPTANE 0.1334E-02 

28 51.41 0.9610 400.00 400.73 0.290 0.4476 232.26 1:3424 0.9763 ETHANOL -0.2264E-01 0.1925E-01 
0.-1461 0:4/60 0.4471 711.12-  1.8015 -0.0708 BENZENE 0.2887E'01 
0.0030 0.099C 0.1052 147.90 '.9521 0.9633 HFPTANE -0.6227E-02 

29 96.15 0.1430 400.00 388.44 0.3060 0.2692 288.82 0.2363 0.9829 ETHANOL 0.3776E-01 0.2517E-01 
0.4-560 0.4420 0-:4673 333.91 1.1653 0:1792- -BENZENE -'0.2532E-01.- ____  
0.5113 0.2520 0.2644 177.57 1.1086 0.9629 HEPTANE -0.1244E-01 

30 53.27 0.1250 400.00 401.48 0.3700 0.3724 253.10 4.6196 0.9787 ETHANOL 0.6620E-02 0.625'1E-02 
1.4680 --07.4111T- -m-4.22,4 --3'00.85- -1-.1769 --- C."9789 -BENZENE -0.9376E-02- 
0.4070 0.2180 0.205? 158.70 1.2238 0.9621 HEPTANE 0.2757E-02 

..._ • . 

31 52.01 0.2640 400.00 402.51 0.4110 0.4113 238.67 2.5507 0.9773 ETHANOL 0.6757E-03 0.3268E-02 
--I.447171- 0.4140- -0.4109-  297.22 1.2007 -0.9791- -BEN7ENE --0.4902E-02 
0.2800 0.1750 0.1708 150.96 1.5168 0.9623 HEPTANE 0.4227E-02 

32 51.45 0.3610 400.00 400.37 0.4120 0.4166 232.40 1.9287 0.9170 ETHANOL -0.4589E-02 0.3060E-02 
93-14-11T -0.4450 13.4432 201.31-  1.3-916 0.9793' -BENZENE° 0.1841E-,.02' 
0.1940 0.1430 0.1403 147.6? - 1.8816 0.9625 HEPTANE 0.2748E-02 

33 51.06 0.4660 400.00 398.86 0.4290 0.4218 228.25 1.5432 0.0768 ETHANOL 0.7179E-02 0.6240E-02 
0.4411--  0.4790- 0.4184  277.70-  "-1.5573--0:u194 BE.011ENE  =0.9359&,02  
0.0930 0.1020 0.0998 145.33 2.5445 0.0629 HEPTANE 0.2181E-02 

34 55.97 0.0430 400.00 395.17 0..040 0.2510 286.48 7.9095 0.0828 ETHANOL 0.2296E-01 0.1531E-01 
0:7491 0:9750 0.5279 '331.76' 1.1189-  0.9786 'BENZENE -0.2949F-02 
0.4030 0.2010 0.2210 176.34 1.1645 0.0622 HFPTANE -0.2001E-01 

35 52.63 0.1410 400.00 402.13 0.'620 0.3620 245.68 4.1072 0.9186 ETHANOL 0.3302E-04 0.3186E-02 
0.5-571- -1;4'710 - 0-.4758 293.07 1.1418 0.0786 - 9f71ZENE -0-.4770E-02  
0.3120 0.1670 0.1613 154.73 1.3390 0.9618 HFPTANE 0.4747E-02 

36 51.59 0.2590 400.00 401.78 0.3840 0.3916 234.02 2.5281 0.9776 FTHANnL -0.6599E-02 0.4399E-02 
0.5440 --U.4860 0.4830--"282.79 - 1.2324.  0.4 010- -BEN7F-NE -0'.;3036E-02  
0.1970 0.1330 0.1264 148.45 1.6661 0.0621 HEPTANE 0.3563F-02 

37 51.04 0.3670 4u0.01 390.10 C.308C 0.3997 ??8.04 1.8612 0.0172 ETHANOL -0.1724E-02 0.4870E-02 
0.9470 0.9130 0.5230 217.87 1.3618 0.9790 BENZENE -0.5586E-02 
0.0910 1.1840 0.0767 145.72 2.2261 0.9524 HEPTANE 0.7300E-02 

38 55.20 0.1500 400.00 399.15 0.2600 0.2536 276.60 7.1807 0.9822 ETHANOL 0.1539F-01 0.1026E-01• 
0.6471- - n,5610 0.5715 327.71 1.0700 0.9/13 BENZENE -0.1253F-01 
0.3080 0.1100 0.1729 • 171.16 1.2550 0.0617 HFPTANL -0.2866E-02 

39 52.19 0.1480 400.00 401.37 0.3920 0.3510 240.60  1.3548 0.0787 ETHANOL 0.2031E-02 0.1863E-02 
0-.0-54-511 0-..52-6TT U0.-  5213E1 -2-89.14-1. 1115 -0.9785-,  8 EN ifNE =0:2-794E-'02 
0.2070 0.122C 0.1212 152.05 1.4824 0.9617 HEPTANE 0.7628E-03 



ci cui-s--o r-.-i--------- 

CaMPOSITION RESTOUAtS-1EXP-=-CALCI 
NO. 7 X PEXp PrALr VFXP YCALC FIOL GAMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

40 51.40 0.2660 400.00 433.20 0.1800 0.3786 231.94 2.4157 0.1776 ETHANOL 0.1425E-02 0.2019E-02 
0.6110 1 .54411--0.54-7t7 7130.-81----  1217r-  O. err 86 oFT17-ENt. =0;- 3034C=02  
0.1011 0.1760 0.1744 147.33 1.9333 0.9619 HEPTANE 0.1599F-02 

41 54.26 0.0610 400.00 199.30 0.9740 1.2605 264.94 6.41(6 0.9317 ETHANOL 0.1253E-01 0.8355E-02 
1na- 0.6070 0.6160 111.91 1.0477 0.9781 RENZENE -0.9791E-02 

0.2043 1.12.0C 1.1227 164." 1.1963 0.9619 HIPTANE -0.2746E-02 

42 52.01 0.1610 400.00 4)4.41 1.1510 0.1445 138.17 3.4997 0.97d5 ETHANOL 0.5538E-02 0.3745E-02 
-0.7151 1.5910 0.5866 287.72 1.0971 0.9/82 BEN71-NF -0.9622E-07 
0.1021 0.)690 0.,689 150.96 1.7353 0.9615 HIDT3\E 0.74511-C4 

43 54.02 0.3651 400.01 407.72 0."4E 0.2582 762.01 5.9P49 0.'13 ETHANOL 0.5761F-02 0.3844E-02 
3.113/ 10 -0.C717 311.70  1.0258 0.9/19-  IIENIEN8 -0.2726E-02  
0.1nro 0. )65C 0. )680 163.45 1.6068 0.9u13 HEPTANE -0.3049E-02 

44 55.67 1.1270 400.00 388.52 0.1570 0.1577 282.59 7.9001 0.9850 ETHANOL -0.6931E-03 0.1106E-02 
1:771-0- 1.1120 0.8103 328.21 1.1057 0.9784 3ENZENE 0.1654E-02 
0.0930 0.0410 1.0470 174.31 1.6930  0.0625 HEPTANE -0.0697E-03 

45 57.64 0.9150 400.00 413.22 0.713C 0.7119 308.09 1.0150 0.9/36 ETHANOL 0.1907E-01 0.1271E-01 
1.0470- 1.1450 3.1529 357.10 3.7569 0.1556 BEN1ENE--  -0.1794E-01 
1.0180 0.1320 0.1331 100.02 7.4497 0.0716 HFPTANE -0.1124E-02 

46 52.46 0.31P1 400.00 405.25 0.4410 0.4186 243.74 2.2374 0.('768 ETHANOL 0.9359E-02 0.1705E-01 
0.3-910  -17:1130 0.39qn 1,1 2.01 1.1900-  0.9795 mrNIFNE -0.2558E-01  
0.1470 0.2190 J.2321 1 9 1.69 1.5457 0.9626 HEPTANE 0.1622E-01 

47 53.10 1.1640 400.00 402.34 0.4130 0.4058 251.11 3.5728 0.9779 ETHANOL 0.7161E-02 0.5944E-02 
1.-116-0 0.1630 0.3/19 710.98 1.2354 0.0713 BENZENE -0.8916E-02 
0.4403 0.2740 0.222? 197.63 1.2171 0.9625 HEPTANE 0.1754E-02 



ETHAN0011 - RFWEN1121 - mflflYtt-YE-r/TAAlf(111 -SYSTs-m 034 -- 

PURE COMPONENT PROPERTIES 

TC PC VC OMEGA T.AFCAH IIPOLF UTA CO:MN:INT ID 

516.00 63.00 161.30 0.637 0.152 1.6c0 1.10 ETFANGL II 
260.-1a -0.211 0.0 - - PF.N7f NF 5 

532.80 37.40 319.00 0.231 0.) 0.n 0.0 11P 27 

PURE COMPONENT PREDICTIVE EQUATIONS 

VAPOR PRESSURE (ANTOINE) F0JATIEIN COEFFICIENTS MOLAR VPI.IWF EQUATION COEFFICIENTS 

A B C COMPONENT A f3 C 

Q.E1A)4-4A!F 01 lir.-t55A-3 -14. 0;,-- 22.2•65P-03- tThANFtt- c353/0E 
0.60056r. 01 0.121101 04 0.220701 03 BLNZENE 0.70861 0? 0.1491E-01 0.1508E-03 
0-.-61Ti-21-P--(t1 0.-11361F -0;- - 0.22604E 03 'MCP 0.104:::1 03 -0.8b76E-01 0.3900E-03 

BINARY INTERACTION DARAMETERS 
-81NA1'Y- 1-0- NOm4IffrS ,aPIER- 

23-3-.111 FIMANOt - RCN:AI:NE 70 0 
2168.45 177.80 ETHANOL - ACP q1 1 
17'9./4 MCP- 173 1  

HALA CONSISTENCY TEST 

CIII) 1.4551 

--SIJM-NARy-F-F-STA7TAJ-ItAt INfoRoATIoN- 

- mrAn ARS. OFV. IN- 0PFSSURE - CALLS. 0.1139E 02 
MEAN ABS. DEv. IN COMPOSITION CALLS. 

COIN:NE-NT 1 3.82.311:-02 
COATICNFtiT ? 0.7/1,-1-02 
(±40P.NLNT 3 0.1005u-01  

GRANO MEAN ARS. DEN. IN COmPOSITION CALLS. 0.8965E-0? ----- 



MULT1C1 IPPNcNT snutriml rf-sritTs  

COMPOSITION RESIDUALS-FEXP - CAtC7 
N3. T X 01 XP 9CALC 1XP YEALC F101 GAMmA PH1 COMPnNFNT BY COMPONENT MEAN ABS DEV 

1 67.10 0.0520 760.00 767.21 0.1250 0.2319  463.16 7.1228 0.9707 ETHANOL -0.5867E-02 0.3910E-02 
1.5E/51 0.41- 0 0.4t44--4- i4- 96-  1.0571 0.161P -11rNIE*M-  - 1ZE- 02 --- 
0.3530 0.1560 0.3547 627.74 1.1727 0.0589 MCP 0.1252E-02 

2 60.20 1.1951 760.10 741.81 0.1160 0. 140F1 146 . 09 I . 8262 O. (1642 F THANUIL 0.4621 E-01 0.3081E-01 
1. 3170 0.1310 0.0341 185.17 1.7010 0.0635 01-N7ENE -0. 1072E-02 
0.5681 0.9710 0.6161 50E.(8 1.5192 0.9595 MCP -0.4515E-01 

3 62.70 0.6910 760.00 717.21 0.4120 0.4340 385.09 1.1543 0.0626 ETHANOL -0.2032E-02 0.1225E-01 
 1.1 110 0.16'50 0.1814 419.7( 2.3960 0.0665 3FN7FNE -0.1635E-01 
0.192o 0.,-,131) 0.1°46 540.51 2.7210 0.9626 MCP 0.1038E-01 

4 61.60 1.5940 7E0.00 745.76 0.1800 0.3741 367.03 1.4406 0.9637 ETHANOL 0.5411E-02 0.8304E-02 
0:----t-t5-0 --19r.1740 -0.1065 -404.25 1.1870-  0.1643 -BFWENE -a-3/246E-0t  
0.3110 0.4460 0.4390 529.51 1.9010 0.9634 MCP 0.7042E-02 

5 61.30 0.0960 760.00 749.14 0.3180 0.2096 363.15 6.1800 0.9664 ETHANOL 0.9363E-02 0.9043E-02 
1.15"ZI 0.0460 0.0418 400.10 1.3173 0.9675 -BENZENE 0.4196E-02 
0.8470 0.6460 0.6596 524.42 1.0617 0.9586 MCP -0.1157E-01 

6 67.70 0.8700 760.00 741.14 0. 5°4C 0. (03-3 476.0f 1.0277 0.9606 ETHANOL -0.9261E-02 0.1928E-01 
1.1.510- 0.1100 0.1217 496.17 3.5421 0.9724 BENZENF -0.1967E-01 
0.0600 0.2960 0.2671 641.4? 4.3146 0.9688 MCP 0.2892E-01 

7 61.00 0.1740 760.00 /52.16 1.1280 0.1713 058.4 3.7204 0.9653 ETHANOL 0.7700E-02 0.5291E-02 
oz-mto -).1-'70 1.3765 l''5.'"r-  1.3452  0.0f27 nrizfmE- 0.2315C-03  
0.7220 1.5950 0.6029 510.37 1.1545 0.9507 MCP -0.7940E-02 

8 63.40 0.6900 760.00 745.11 0.4420 0.4418 107.6P 1.1570 0.9o23 ETHANOL 0.1932F-03 0.1137E-01 
0.-15-3M 0.390C 0.2171 429.07 2.3689 0.9665 BENZENE -0.1706E-01 
0.15/0 0.1581 0.3411 5(0.85 2.7(7? 0.9627 PEP 0.1687E-01 

9 64.50 0.1910 760.00 762.66 0.1270 0.3404 416.33 3-1151 0.96,)5 ETHANOL -0.1341E-01 0.1009E-01 
0.650 0.1750 0.1967 44(.11 1.1531 0.0719 8En7ENF -0.1737E-02 
0.2360 0.2760 0.2629 503.( 5 1.39E2 0.9509 MCP 0.1513E-01 

10 63.10 0.4770 760.00 753.51 0.3870 0.3865 252.59 1.404 0.Q636 ETHANOL 0.4752E-03 0.8219E-02 
1.7160- 0.7'720 -0.1041 475.51 1.6398 0.n640 1lfA17ENE -0.1231r-01 
0.21/0 1.1310 9.1091 5:-,5.5 1 1.93E1 0.0638 MCP 0.11851-01 

11 63.40 0.4071 760.00 755.13 0.130 0.1754 307.19 1.7117 0.(q39 5THAN(_,L -0.2364E-02 0.5866E-02 
-----0.1111 1.1240 0.1104 429.07 1.46c'0 9.9644 BENZINE -0.6437E-02 

0.7170 0.3030 0. 7'1/42. 560.05 1.7524 0.06/5 mCP 0.8797E-02 

12 67.13 1.3090 7(0.00 751.21 0.1(00 0.359i 171.10 1./755 0.064? FT'1ANML 0.6786E-03 0.5401E-02 
.1.7960 0.3160 (1.11 411.74 1.4078 0.6610 9FN/rNE. -0.5105E-07  
0.1251 0.4)40 0.3966 538.18 1.6284 0.1600 MCP 0.74201-02 

13 61.30 1.1990 760.00 /45.81 1.1610 0.1546 461.15  1./561 C.1643 ETHANOL 0.64111-02 0.4276E-02 
0.205-0 1.1740 0.110? 400.10 1.5(74 0.9618 8F1,17CNC -0.6212C-07  
0.1950 0.4650 0.4652 524.4? 1.6009 0.9598 MOP -0.2061E-03 

. - 



CAT IC 3 11"17NY TT-  5E11_0 T r 1.1 P1-- 01 15 ( 01"11" . ) 

crwnsITIon RESIDUALS (EXP - CAM-- 
NO. T x .-11/11 PCALC YPXP Y(ALC FICI ;,A1MA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

14 64.40 0.3240 760.99 764.59 1.1060 0.3716 415.05 2.0329 0.0642 ETHANOL 0.2435E-01 0.1624E-01 
0.4eq9 9.1040 0.1027 444.61 1.3122- -0.41644 -BENZE1`IE -0.8277E-02 
0.1820 0.2700 3.2361 978.11 1.6188 0.9604 MCP -0.1613E-01 

15 61.90 0.3210 760.00 751.24 0.3470 ).3467 377.75 2.0824 0.9646 ETHANOL 0.2608E-03 0.1245E-02 
1.-78,0 0.'170 0.7219 408.44 1.3989 r.0616 BENZENE -0.1870E-02 
0.3980 0.4260 0.4244 534.64 1.4686 0.0596 MCP 0.1604E-0? 

16 61.80 9.2100 7(0.)0 741.91 1.3260 ).3279 71.14 2.0240 0.9654 ETHANOL 0.5043E-03 0.3383E-03 
11.2060  0.2130 0.2111 407.14 1.7730 0.9637 BENZENE -0.4411E-04  
1.4960 0.4500 0.4595 512.03 1.2708 0.9593 MCP -0.4665E-03 

17 61.30 0.2240 760.00 752.70 0.3300 0.3276 363.15 2.9192 0.9651 ETHANOL 0.2364E-0? 0.2844E-02 
0.1,"70 0-.11-80 -0.1423 401.10 1.3377-  0.9620 BENZENE -0.4269E-02  
0.5840 0.5120 0.9311 524.4? 1.2440 0.0599 MCP 0.1899E-02 

IA 61.90 0.1060 760.00 748.1? 0.2920 0.2949 371.14 5.4106 0.9668 F111/101. -0.29421-02 0.1959E-02 
0.2051 0.1450 0.1433 407.04 1.2128 0.9(27 BENZENE 0.1691E-02 
0.6890 0.5630 0.9618 512.03 1.0027 0.9588 MCP 0.1244E-02 

19 63.60 0.175') 760.10 756.03 0.1170 0.3252 401.11 3.3761 0.9660 ETHANOL -0.8215E-02 0.7403E-02 
Cr.-4.5-80 _  1.1190 1.3419 432.70  1.1917 0.9636 BENZENE -0.2891F-02 
0.3270 3.3440 0.1320 5(4.42 1.3030 0.0506 MCP 0.1110E-01 

20 62.80 0.0040 760.00 753.08 0.7840 0.2043 317.55 5.6'41 0.0674 ETHANOL -0.3490E-03 0.2371E-02 
0.3140 -0.7180 0.7144- 421.19 1.1716 0.9627 81-NZINE  0.3554E-02- 
0.9920 r.-.080 0.5112 550.75 1.1062 0.9587 MCP -0.3210E-02 

21 63.60 0.1010 760.00 754.56 0.27e0 0.2402 401.11 5.5046 0.9679 ETHANOL -0.2238E-02 0.1563E-02 
0.4140 0.2790 0.2701 4'2.79 1.1280 0.0629 BENZENE -0.1104f-03 
0.4050 3.4410 0.4417 564.42 1.13(3 0.9989 MCP 0.2342F-02 

22 64.60 0.5700 760.00 753.57 0.4760 0.42q0 418.(0 1.1043 0.0629 FTHANnL -0.3858E-02 0.1292E-01 
0.1790 3.3500 0.1745 44'.6" 1.1912 0.0663 BENZENE -0.1553E-01 
0.1021 1.2190 0.1056 592.51 2.1775 0.9624 MCP 0.1938F-01 

23 64.)0 0.1,40 760.00 708.39 )."0) 1.1)11 4)8.0,  4.1917 0.0669 FTHAN11 -0.1114F-01 0.8757E-02 
0.-50,s1 n.3450 0.1111 418.17 1.1131 0.9637 SINZENE. 0.62191-02  
0.3711 0.1650 0. -, 5;11 7̀1.60 L .22 4 2 0.0593 MC .P 0.68951-02 

24 65.10 0.49)n 760.00 760.21 1.4160 0.4184 427.9P 1.41L0 (.9(31 ETHANOL -0.24221-02 0.1063E-01 
 1„4119 0.4080 0.4219 459.21 1.621" 0.0659 1:7E"1 -0.135'F-01 
0.,""9 '.17(t, 1.1,  )1 ' )1. 7' /.140 t'.9620 MCP 0.1599E-01 

25 65.50 0.1010 760.00 751.18 0.2790 0.2940  434.86 4.8581 0.9612 ETHANOL -0.1504F-01 0.1003E-01 
1.r551 0.4.510 0.4447 4(1.17 1.0E20 0.0640 BENZENE 0.9347E-02 __ 

0.2440 ). 1 / 1 0 0.211i c'(.1/ t.2R3( 0.')081 Mr', 0.9696F-02 

26 65.40 0.1(60 760.00 763.?? 0.1950 0.1966 413.04 1.1116 0.0639 ETHANOL -0.1590E-02 0.9147E-02 
0.5-17;,1 0:4450 0-.-4571__--._459.79--1"."3620- -0.9653 --7ICN28NF -0.1213E-01  
0.0980 0.1600 0.1461 597.30 1.8298 0.0614 MCP 0.1372E-01 



1EXTE-1.1-42 uNt1NET SE LHTE 5T1 przolrrl-irrr17.1 

COMPOSITION RESIDUALS (EXP - CALCI-- 
NG. I X PLXP PCA1C YFXP YCALC FILI GA1MA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

27 66.10 0.1270 760.00 764.74 0.1020 0.1171 446.01 4.1386 0.9669 ETHANOL -0.1573E-01 0.1049E-01 
0.6171 -17-.T7911 3.4716-----470.61 -*;-.).715-...-_0:46M1 BENZMt -1"."74I3E=0z 
0.1860 0.2190 0.2117 610.48 1.3563 0.9600 MCP 0.8317E-02 

28 65.50 0.2671 760.00 763.26 1.3630 3.3778 434.88 2.4041 0.9647 ETHANOL -0.91140E-02 0.6559E-02 
0.6170 0.4680 1.4680 461.-2? 1.2067 0.9649 BENZENE 0.2420E-04 - 

0.1210 1.1690 0.1907 500.17 1.6035 C.9610 MCP 0.9813E-02 

20 67.40 0.1?)0 760.00 774.11 1.3140 0.1211 470,95 4.2439 0.9669 ETHANOL -0.1714E-01 0.1143E-01 
-----114-0"---- 0.9110 0.526/ 491.10 1.3577 0.0640 Brtsizrmr- 0.111 (.E-CL 

0.12,,0 0.1580 0.1520 635.93 1.4340 0.9601 MCP 0.5986F-02 

30 61.31 n.2810 760.00 746.69 0.3440 0. 3160 363.15 7.1777 0.9650 ETHNNOL 0.7219F-02 0.4815E-02 
1.7310  C.1730 '0.1710- 40O:1(5-_._1.3772 0.'634 nr4rr1Tr  =0:68911-02  
1.4990 1.4810 0.4814 524.42 1.3557 0.9594 MCP -0.3757E-03 

-- 
31 71.00 0.0510 760.00 771.60 0.2170 0.2399 546.02 6.4410 0.0715 ETHANOL -0.2299E-01 0.1526E-01 

0.n77o 0.6740 0.6577 592.21 1.1127 1.9642 BENZENE 0.1634E-01 
0.077e 1.10/C 0.1025 708.07 1.3848 0.0604 MCP 0.6547E-02 

32 62.50 0.497) 760.00 7/0.54 0.3710 0.3759  382.57 1.4636 0.9629 ETHANOL -0.4931E-02 0.1116E-01 
0.T9,0---- 0.1700 0.100,1 416.90 1.7(37-  0.0635 3ENZENT-  -0.1182E-U1 
1.3110 0.4500 0.4333 545.01 1.9815 0.0565 MCP 0.1675E-01 

33 64.20 0.2270 760.00 747.9 0.3250 0.3911 411.53 2.7C95 0.9656 ETHANOL -0.1626E-01 0.1084E-01 
• n./no -1,4-700 0.4179 44/.69 1.1771 n30647 -nrmumE 0.211'9E-02 

0.1950 0.7450 0.2,39 575.22 1.4727 0.9609 MCP 0,1414E-01 

34 63.10 0.6130 760.00 744.75 0.4130 0.4180 3,2.59 1.2429 1.6630 ETHANOL -0.50021-02 0.1578E-01 
(7.2(90- 0.2470  0.2657 425.51 2.0440 0.0659 BENZENE -0.1167F-01 
0.1690 n.3400 0.3163 2'55.51 2.4181 0.0620 MCP 0.2367E-01 

35 62.70 0.2923 760.00 739.93 0.3380 0.3525 385.30 2.2291 0.9693 ETHANOL -0.1447E-01 0.9684E-02 
9.4410- ).3350 J.3351 419.76 1.2913 0.0646 BENZENE -0.6008E-04 
0.2680 0.37 10 0.3175 548.50 1.5045 0.9607 MCP 0.1452F-01 

36 64.70 0.6618 760.00 751.0 0.4540 0.456t 420.7 1.1/09 0.9622 ETHANOL. -0.2641F-02 0.1344E-01 
0.-171 .1.'3020.... __..0."311r--440.14 7.2101 0.1671 IENZAHE- -0.1752F-01 
0.1990 0.2 +40 0.2 2 3S 504.15 2.787? 0.9642 MCP 0.20161-01 

 

37 62.00 0.1240 760.00 119.01 1.1470 0.3511 174.18 2.95,,4 0.9651 FTHANML -0.4009E-02 0.3319E-02 
0,1950 0.2/90 0. )''r)(1 490..,f 1. i(,( ° 0.0643 RI Nil NF -0.0733E-03 
0.3/10 J.3 740 0. -IC, )0 514.56 1.4149 0.9634 MCP 0.49751-02 

38 65.70 0.746) 760.10 /41.14 0.4970 1,4r1E5 4v3.57 1.0E93 9.0615 ETHAN 'I -0.1543E-02 0.1670E-01 
 -0.17/0 1.? 710 3.254'5 464.41 2.5834 0.0645 4117131- -0.2351E-01 

0.1760 1.7170 1.2060 602.07 3.2590 0.9647 Mrs, 0.2505E-01 

39 62.10 0.1700 760.0.) 741.13 0.31IC 1.3197 376.01 3.3941 0.0662 ETHANNL 0.1731E-01 0.1154E-01 
%Igo() -0."50U 1.16 3P 411.?4 1.1999 0.9616 --BEN7FAIF----,.0.13l11-01  
0.4410 0.4150 0.4171 538.03 1.2450 0.9597 MCP -U.41031-02 



40LTICOM01nrNT snrtrr1r-ti- rt51,rrn l'C'INT.1 

COMPOSITION RESIDUALS (EXP - CALCI- 
NE). I X PIX) 8;, Al r, YrXP VC11C flr1 1.'A 0,11 COMPONENT HY COMPONENT MEAN ABS DEV 

40 60.50 0.3521 7(0.10 742.17 0.1560 0.3442 150.67 1.9517 0.9645 ETHANOL 0.1182F-01 0.7883E-02 
0.111 1.1900 0.0°1? 1Pf7.70 1.5650 0.9634 9f17ENE -1.315PE-02 
1.53°0 0.0540 0.5627 511.)4 1.4485 0.9595 MCP -0.8671E-07 

41 63.00 0.7611 760.00 729.55 1.t570 0.4648 3°0.'1 1.0918 0.9623 ETHANOL -0.7823E-07 0.1464E-01 
1.067-0 0.1990 0.1131 474.1(, 2.8025 0.9677 BENZENE -0.1414F-01 
0.1700 1.444C 0.4270 553.77 3.1399 •0.9640 MCP 0.2197E-01 

42 61.50 0.6510 760.10 737.61 1.4)10 0.4362 366.33 1.2091 0.0630 FTHANCIL 0.7517E-03 0.7642E-02 
0.17°1 0.1920 0.1J7'.  402.86 7.3071 0.9655 BENZENE -0.1147E-01 
0.7710 0.5)10 0.49J1 527.17 7.4208 0.r616 "CP 0.1067E-01 

43 60.90 0.5690 7(0.)0 741.73 C.'86C 0.3808 35(.86 1.3370 0.9634 FTHANOL 0.5224F-02 0.3485E-02 
0.171-1 -0.17tV -0.0810 -3,44.t? ''.)615-- -0.644 BENZENE -0.5032E-02  
0.1610 0.5380 0.5382 517.70 2.)466 0.°605 MCP -0.1990E-03 

44 60.70 0.4150 7m00 743.51 0.3710 0.3656 353.75 1.4920 0.0631 ETHANOL 0.5430E-02 0.4499E-02 
-1.0110 0.0780 0.0148 31.00 1.8612 0.0639 BFNZFNE -0.6752F-02  
0.4220 0.5510 0.5497 514.36 1.8000 0.9600 MCP 0.1315E-02 

45 60.50 0.4710 7(0.00 741.47 0.530 0.1516 150.67  1.700E 0.5641 ETHANOL 0.9418E-02 0.6282E-02 
017771 1.)720 0.0717 .389.70 1.7127 0.5636 FSEN7rNE -0.1715E-02 
0.4999 0.5550 0.5727 511.14 1.5°63 0.0596 MCP -0.7712E-02 

46 60.70 0.2120 760.00 741.16 0.34J0 0.3295 353.75 2.8922 0.9649 ETHANOL 0.1048E-01 0.6986E-02 
0. 1-9,141 -0.1 f50 0.07(7 191.01 1.4094 1.0629 BENZENE  -0.1158E-02  
0.6600 0.5850 0.5043 514.16 1.2310 0.0590 MCP -0.9325E-02 

47 63.00 0.1470 760.00 743.71 0.2500 3.7478 150.91 0.7659 0.9693 FT111m0L 0.1024E-01 0.9350E-02 
0.1070- 0.0740 0.0812 474.06 1.2609 0.624 BENZENE 0.3770E-07 
0.8460 0.0580 0.6720 553.77 1.0251 0.5585 MCP -0.1403E-01 



E THANEJL (11 - ETHYL ACE,  TATE ( 3:tt•T•r1.1-1i 

PURE CO.IPOPIENT PRoPEPTIFS 

TC PC VC 0MFG1 (R1(71A9 DI POLE ETA C,0:4PCHENT I I) 

516.00 63.00 161.30 0.637 0.152 1.650 1.10 r.TFANOL. 11 
—1-7-.-EM -736.-10 0-.173- 1.781 0.50 E T AC - 12 - 

647.40 218.30 55.70 0.34f• 0.110 1.850 J.0 WATER 34 

PURE Ctl'InfiN ENT PRE() IC T TV F FOTIAT INNIS 

VAPOR. PRESSURE (AINTOME) EQUATION CEFEF IC LENTS MOLAR VOLUME F...)0AT ION COEFEIC 1E NT S 

A R C criN(PCNENT A 

CP j4h!:zt 11 --173-1-25-5•43-r----14 NA-NCTL I-70E--  02 - E----1)-1-----tn-rt-00t- -03 
0.7011F 01 0.12387E 04 0.717011 03 ET AC 0.1161E 03 -0.3700E 00 0.8077E-03 
-0:7176-6-BE 01 611- 717-11-i- 0.- 7-7 /101E--  03 'WA TE' 0.2789E-  07-  - 

BiNAR Y INTERACTION PAR AMCIFF<S 
MODEL NOMIFP. 4 MFRS--  111:t0ER 

P17;-67 TNANCI: - PT- - P6 1 
270.40 1011.26 ETHANOL - WATER 104 0 

60417-3-7-- 2 D05-••;-1 -rT AC• _--"--WATER- 111 - 0 - 

MLA CONSISTENCY TEST 

C I ( I) -0.143q 

5trifvtitr-y--r-Tr T I ST I CA t—t-tlf-7P N  AT I ON  

MFAM OCV. TN PRESSOF CALCS. 0.58001 01 
MEAD' A15. JrV. IN COMPOSIT I LiN CALCS. 

-CCMPCNENT_1 0.16-45E-11 
CEMPENINT 0. LP 32F -31 
CrM P CNC NT -3- 0.20781-01- 

CE,  AN- ) AN 'ABS. - 10V N C POS ION-  CALLS. 0.1P52F - 01 



1 RIS*--tt - 

CCMPCSIT1CN: RESIDUALS (EXP - CALC/- 
Nn. T X PIMP PCALC YFXP VIAL( fIC1 GA1',1A PHI CINPONENT BY COMPONENT MEAN ABS DEV 

1 71.80 0.0620 760.00 760.00 0.0760 0.0024 561.97 1.0121 0.0537 ETHANOL -0.1644E-01 0.2007E-01 
0.1500   _9-. ?360 0.7407 614.-41 1.0322 -0.0496 ET AC -0. 13651-01 
0.08°0 0.1180 0.1579 251.70 5.3822 0.9043 WATER 0.3010E-01 

2 72.80 0.065C 760.00 771.49 0.1140 0.1022 567.07 1.9607 0.9542 ETHANOL 0.18211-02 0.7444E-02 
-PG-1770 0.76/0 0.7792 136.82 1.O105 0.9493 FT AC -0.1116E-01 
0.05,10 0.1290 0.1197 262.0 6.0291 0.9945 WATER 0.9349E-02 

3 72.70 0.0700 760.00 745.45 0.1070 0.1292 584.72 2.0157 0.0565 ETHANOL -0.2221E-01 0.3412E-01 
--(T.--4-00o- 0.11)60 0.51148 632.04 1.9113 0.n508 FT AC  0.5110E-01 
0.1230 0.)2/0 0.3561 2(1.61 6.893( 0.9949 WATER -0.2897E-01 

4 70.6C 0.1110 760.00 750.10 0.1020 0.1221 517.21 1.6358 0.9525 ETHANOL -0.20C9E-01 0.1927E-01 
0.7030  1.645G -0 65.c8 -590."E 1.1310 0.9491 ET AC-- -0.8821E-02  
0.1970 0.2530 0.2241 21(1.10 1.551 41 0.0934 WATER 0.2891E-01 

5 70.80 0.1171 760.00 74h.76 1.1400 0.1397 541.61 1.5649 0.9529 ETHANOL 0.33461-03 0.1005E-01 
-n.14-,/ 0.9910 0.,),,,,1 594."2 1.96'9 0.9506 ET AC -0.1509E-01 
C.540I 0.3090 0.2941 241.25 1.6735 0.992P WATER 0.1474E-C1 

6 71.00 0.1400 760.00 /51.81 0.1520 0.1694 546.0? 1.4006 0.9530 ETHANOL -0.17401-01 0.3940E-01 
0.-32e 1.500c 0.5417 598.10 2.020t 0.0504 FT AC -0.4171F-01  
0.5120 0.1480 3.2089 243.33 1.6E41 0.9924 WATER 0.5910E-01 

7 72.20 9.1600 760.00 737.71 0.7080 0.2241 573.11 1.7234 0.0549 FTHANOL -0.1682E-01 0.4023E-01 
0.1-'50 ---0-.4-170--  0.4616- 622.60 4.1426 0.0524 1T AC -0.4353E-01  
3.7150 0.1750 0.3147 256.12 1.2565 0.0919 WATER 0.6034E-01 

8 71.60 0.1900 700.00 781.27 1./270 0.2224 559.43 1.5533 9.9535 ETHANOL 0.4592E-02 0.3064E-02 
0:72T7--- 1.6490 1.6520 610.15 1.0020 0.0491 ET AC -0.29661-02 
0.0110 0.1240 0.1256 249.65 4.692R 0.9926 WATER -0.1635E-02 

9 71.90 0.2111 760.00 756.21 0.'030 0.2152 5o(.74 1.4372 0.0338 ETHANOL -0.321cE-01 0.2472E-01 
-1.291/ 0.4680 0.4725; (16.45 2.(,296 0.9509 FT AC -0.48171-02 
0.5833 0.1?9c 0.2019 252.87 1.4840 0.9917 WATFR 0.3708E-01 

10 70.80 0.2440 760.00 772.07 0./240 0.2160 941.61 1.3123 0.0527 ETHANOL -0.1203E-01 0.8257E-02 
0.5211 1.5520 0.55°4 504.12 1.3030 0.0415 FT A€----0.3635f-03  
0.2360 0.2240 3.2116 P.1.)5 l.9590 0.'1919 WATER 0.1238E-01 

11 70.80 0.2120 760.00 17).75 2.7130 ).2640 r41.61 1.2692 0.9531 ETHANOL -0.0508E-03 0.9684E-02 
0.514 7 1.5250 0.5306 504.12 1.3121 0.0485 FT AC -0.13501-01 _  

0.2140 0.2120 3.1075 241.25 2.9271 0.9916 WATER 0.1452E-01 

12 71.70 9.310o 760.00 760.46 1.'100 0.li^4. ,,I.-70 1.21(9 e.r536 FTHANOL -0.9422E-02 0.4500E-01 
11.2910 1.A900 0.4'011 (12.18 1.8779 0.0407 FT AC -0.5808E-01 _  

0.4000 9.1200 0.2525 250.12 1.91E6 0.9910 WATER 0.6750E-01 
_ 

13 71.50 0.3450 760.00 773.17 0.3)20 0.3)72 557.1R 1.175(• 0.0536 ETHANOL -0.5190E-02 0.1848E-01 
0.1160 -1.4420 0.4645 608.1° 1.6616 0.0492 FT AC -0.?253E-01  
0.3190 0.2560 0.2283 240.50 2.2039 0.9909 WATER 0.2772E-01 



MULTECCIM,ONPNT SfUITION prstrrt-rtrit-r,71--- -  - 

COMPOSITION RESIDUALS (EXP - CALC)- 
NO. T X PEXP PCALC YEXP Y(Alr FICI OA1MA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

14 72.40 0.1830 760.00 770.44 0.1160 0.3907 577.71  1.1628 0.9545 ETHANOL -0.1267E-01 0.2477E-01 
T.-1-TM 0.4115 

0.3901 9.7090 0.2470 250.10 1.1759 0.0903 WATER 0.3715E-01 

15 71.60 0.4020 760.00 771.81 0.399C 0.379') 550.42 1.2456 0.0950 FTHANnL 0.2104E-01 0.1403E-01 
1,-.711 1.5450 0.947n 610.15 1.2165 0.0410 rT AC -0.2871E-02 
0.0960 0.1)560 0.0742 249.65 4.0847 0.9906 WATER -0.1017E-01 

16 72.80 0.4310 760.00 763.52 0.4)70 0.1073 597.07  1.1375 0.8555 ETHANOL 0.0749E-02 0.3840E-01 
fr./1-3-u 0.1000 0.3566 (15.02 7.199R 0.9510 ET AC -0.5761F-01 
0.383 ) 0.7040 0.2461 262.7? 1.9523 0.9898 WATER 0.4789E-01 

17 71.50 1.4620 760.00 770.06 0.4310 0.3186 557.10 1.1007 0.9547 ETHANOL 0.1230E-01 0.9010E-02 
0. 516  1.411(7 0.4446- 608.31  1.522-r- -n.e7490 FT AC -a./3611-01  
0.1180 0.1690 0.1660 248.59 2.7219 0.900 WATER 0.1224E-02 

18 71.60 0.4980 760.00 772.66 0.444C 0.4253 559.43 1.1243 0.9553 ETHANOL 0.1867E-01 0.1689E-01 
0.,-1,3-0 0.4440 0.4621 610.19- 1.1867- ('.0415 FT AC -0.2535E-01  
0.007) 0.1120 0.1053 249.65 3.3240 0.8897 WATER 0.6665E-02 

19 72.40 0.5360 760.00 170.14 0.4670 0.4450  577.71 1.0692 0.7'551 ETHANOL 0.2110E-01 0.1780E-01 
1.2121- 1.1683 0.104/ 62(.7? 1.6455 0.9490 FT AC -0.2670E-01 
0.1820 0.1650 0.1505 250.10 2.6133 0.0891 WATER 0.5521E-02 

20 72.20 1.98)0 760.00 773.07 1.5150 0.4950 573.11 1.1103 0.0563 ETHANOL 0.3913E-01 0.2608E-01 
0.1730 1.4300-  0.4474 -(22.60 1.4109 0.9434 FT AC- -0.17171-01---- 
0.0400 0.1350 0.0519 256.1? 3.5268 0.98518 WATER -0.2176E-01 

21 72.70 0.6010 760.00 766.61 0.51.30 0.5034 984.72 1./445 0.0564 ETHANOL 0.2957E-01 0.1972E-01 
-n.7210 0.1110 0.1410 632.04 1.7676 0.9499 07 AC -0.24881-01 
0.1741 0.1480 0.1527 261.1 1 7.54)1 0.1,095 WATER -0.4691E-02 

22 72.50 0.6630 760.00 758.71 0.5610 0.550) 590.06 1.0425 0.0512 ETHANOL 0.1696E-01 0.1130E-01 
-0.7517T 0.3460 0.3/12 (20.70 1.6273 0.9497 FT AC -0.1416E-01 
0.09/0 0.1870 0.9898 299.40 2.0044 0.0810 wATFR -0.2709E-02 

23 74.40 0.7000 760.00 764.95 •).6970 0.6133 129./7 1.0219 0.0579 ETHANOL 0.38701-01 0.2580E-01 
0. 1?.) 1.1-nno 0.24 1,7- 669.11 7.0164 0.8511 fT AC -0.1111E-01- 
0.1770 1.1480 0.1995 201.01 2.3505 0.0869 WATER -0.7498E-02 

24 73.70 0.7270 760.00 770.94 0.6240 0.6153 /00.51 1.0245 0.0575 ETHANOL 0.8705F-02 0.5806E-02 
0.1010 0.3356 694.01 1.7?09 0.0495 FT AC -0.46211F-02 

0.07/0 0.1750 0.07°1 272.09 2.9090 0.9118 WATER -0.4086E-02 

25 77.50 1.7500 -760.00 771.90 1.7430 0.7430 706.18 1.0381 0.9597 ETHANOL -0.7941E-03 0.4036E-02 
1.1990 3.0613 119.10 2.4896 0.0530 ST AC -1.5261E-02 

0.2/6) 0.,12o 0.1050 310.90 7.0619 0.095? wATE d 0.6051E-02 
-- 

26 74.30 0.7900 760.00 767.13 0.7390 ).(02? (23.1( 1.01(6 0.0514 ETHANOL 0.5680E-01 0.3787E-01 
(1-165-0 0.7460 0.7684 66/.91 -1.7701 0.0407 FT AL -G.2237E-01  
0.0410 0.1150 0.0404 279.06 2.9672 0.0858 WATER -0.3445E-01 

. ___  



MULTIC011-MNrNT snvt111, 1 Prlv-nrn--  tr-rrr-.--/-  

COMPOSITION RESIDUALS tEXP - CALC1- 
NO. T X PFXP "C111 YEXP Y0A1C Ftri GAMMA mil comPoNFNT BY UMPONENT MEAN ABS DEV 

27 77.03 0.84/0 760.00 779.22 1.1)4C 0.7277 692.65 1.0074 0.0594 ETHANOL 0.1631E-01 0.1088F-01 
0,1-1 0.126( 0.11/1 72'7t 45...__-.-.1540 0.,4511 ET AC- -0.6-061E-12 
0.1100 0.1)00 0.1101 313.04 2.4534 0.9841 WATEF -0.1026F-01 

24 75.40 0.H540 760.00 764.86 c.70n 0.7638 (50.79 1.0061 0.9593 ETHANOL 0.1615E-01 0.1077E-01 - 77.1ns/  0.1100 0.1902 691.10 1.9018 0.0503 ET AC -0.7839E-03 _ 

0.0410 0.)300 1.)4i4 293.01 2.8424 0.9845 WATER -0.1538E-01 

29 77.60 0.4990 760.00 764.62 0.1(4" 0.i735 708.91 1.0047 0.9607 ETHANOL 0.4725E-03 0.3165E-03 
17.11/,1- 0.11e0 0.11/.1 741.44 2.21C1 0.9519 FT AC -0.2837E-03 
0.005) 0.0900 0.0902 1?0.P9 2.4239 0.0410 WATER -0.1234E-03 

30 77.60 0.9510 760.00 792.93 0.9400 0.924/ 7)P.n1 1.100( 0.9610 ETHANOL 0.1526F-01 0.1017E-01 
0:-0.170 0.0160 /1.0271 74L.44 /.1290 0.9514 FT-AC-  -0.1254E-02  
0.0131 0.0240 0.0380 320.49 2.6764 0.9820 WATER -0.1401F-01 

31 78.10 1.91190 760.00 763.09 n.ntiG o.9572 71?.61  1.30n4 0.0611 ETHANOL 0.1576E-01 0.1051E-01 
-1.1'061 1.1120 0.3114 751.26 2.148/ 0.9513 FT AC -0.1428F-02  
0.0250 0.11 50 0.0291 377.01 2.6814 0.9914 WATFP -0.1434E-01 



- . : .. !-LTIPENT'Atirt-7-1----------or-XANT-1- 3) SYSTFM-  R76- 

. . .. .. . .. ....._ .. 

POPE COMPONENT PROPERTIES 

TC PC VC OMEGA OmF'1A1- 01POLE rTA COMPENTNT It) 

516. )0 63.00 161.30 0.637 0.192 1.691 1.10 rTHAN1. 11 
55.-;110 37.40 -11-9--.-la" 0.71T 1.71 0.0 0.0  

507.90 29.90 372.40 0.2.91 0.0 0.0 0.0 HEYANF 18 

PURE CCJTONFNT PREOICTIVE FOUATIONS 

VAPOR PRESSURE (ANTOINE) FOUATION COEFFICIENTS MFIAR MUNE EQUATION COEFFICIENTS 

A R C COMPCNENT A Ii C 

0.11-44 -E. II 0:1-,54-11-: o. 4 0.i/G-65F 01  1711-TA-NOL O.-5170E-07- -'0;3T-TI-E=-01-- 0.T61711F,--113--  
0.61628 01 0.11061F )4 0.226141 03 MCP 0.11431 03 -0.8676E-01 0.3900E-03 
0:6TT7TBE 01 0-.11719E IC  0.22411E 03 -HEXANE' fr.- 1260E 01 -0.1446F00 0.5472E-r,03 --- 

BINARY INTERACTION PARAMETERS 
MunEt NU 4r1EP 4 --1-1-NWY-1-0---NUS DROER  

2168.45 17-7ORT ETHANOL - MCP - . - 91 '- 
2094.06 330.21 ETHANOL - HEXANE 60 I 
-36,. rtr- r05--.2-11-• Icp - TIFXANE ' -174 I 

HAlA CONSISTENCY TEST 

CI(1) 1.918B 

SUMMA-R-Y- tSTIC-tt--INFORRAT1-ON 

- MEAN UFV. IN PRESSURE CALCS. • 0.419R1 01 - - - ---- -- -- -- - "---- 
MFAN ASS. OFV. IN COMPOSITION CALCF. 

COMPENP!T• I - - " - 0.1065E-01--  -------------- . 

COMPINENT 2 0.751t1-02 
CUMPENENT 1- • n.7,1F-n? ______.. . _ 

-GRAN0 -1EAN ARS. try. In CFMPOSITION cALrs. 0.9o701-02 _ 



M;JcltcLl `nrr- ------ --- - - --'------'------ 
---'---- -__------- cnnros/r,on ncsznoxcs (snp-~-CAtCY- wu. r x pmp pc^Lc vr'p vrx\~ pm/ 'x"~~ "n| ~nwpnwrwr BY ~p~pnwFw? ~E4w ABS DEV - '  
1 62.50 u.oli 71~0.00 /6r.1)4 o.r^,o 0.r577 mZ.n .»/z, 0.,-I^81 pTp^woL 0.112xE-01 O.7522E-O2 

n ~ ----~~*»~n --- x ~.^*~^' -- n*r.~ ,.ozr~ o. 5ro' ----~rp----o~~onvE-m~--- ' - ---  
u.,110 n.`npo o.n«x, v«4./1 1.00 4 ' o.nnx *ex^mE -o.6nz7E-n3 

e 60.1in o.|s^o 760.00 ra1.00 0,3140 o.s154 350,67 4,2243 n.»6*9 cT*xwnL 0.1862p-01 o°1Z4ZE-o1 o.r~rn-------- -- 
0.9710 ~~n. 5rrn ~ ~/~.n~ ~.~zp~ n.psru cp~~ -u.6o t ^p-u2 ---- -- 

o.11rn 0.1)«5c o./Wu 557.44 l.mnn 0.9522 nEx4ms -o.tluie-01 

y 60.20 n. 2923 760,no 700,97 n, Ali 4o 0. 331+2 3 4 6. OH 2.*16 o.v640 ETHANOL 0.197"s-01 o.\3l9E-01 -------- o-.n^7n -n.~s~7'--'so~.nw-  > s 1 7r-- n~p»nr --mc~ -n~97nzc-oa ---'--  
n.nv90 n. L '~pz 5sa.no 1.39 7 0 0.952 4 Hcxxws -n.'oops-ul 

+ 60.10 0. 4160 7+0.00 759.30 0.3640 o.s^rx 344.sa |.7T// 0.n634 ETHANOL 0.1621E-ul 0.zodlE-01 
5x+,!j 4 --J.-957r---o%v5,*-------Mcil,- -0.6611L-02  

o.o"oo 0.1170 0. 1266 *~n.s ~. o,»rzT npx^wE -0.9604 F- 02 ~ t,737  ------ ---- - 
5 61.20 o. ;z?n 760. Oil 75c) .49 n. I y/o 0.36/ 7 ~i~.op « ~.~^~x o. 6zv E r* A wnL 0.2034c-01 0.1356E-01 ------ ----n.4"au-  0.4n94- --- 506 .)P 1,8355-  o.«nuu -- mrp ----0.0422E-02 ~------- -- 

o.nn+o 0.114n 0.1*1c) 552.08 z.o/o3 n,rs31 vsxxms -0.1393F-ol ~ ------ ~~~~~~~~ _   
o 60.30 0.6260 r~o.po r5z.5o V_}x,u o.m/~ *r.^o ~.zr~^ o."626 ETHANOL -0.9314E-03 o^258VE_02 

-n.~pnn-------------' -  - ~ ~ . 4 no 0, 4361 507.71 ?.20" n n p .s*--- 
 MCP-- 

--- n 3865F-02 - - -----'  
0.0()40 o.|7eo 0. 1819 s"7,x6 ,, m z^ 0.11541 ~ ~Fx«w~ -o.a 4ap-oz -_ 

r 62.20 0.7nvo 700.00 763.51 0.4520 0.+4v7 377.6.4 1,18*6 0.9609 sT*^wnL 0.329')c-u2 0.9158E-02 
0.1050 .-----n;.~ 580 -n-~ 2+/6- 17645- ---~~p 0'.tC44E-01 
0.0q70 0.2900 u.lvno o. 3 ol7 5on.>v x.o+o7 o,on 6 ~ *FxAwp -0.1374E-Cl ~ ` ~ ~  

a 60.50 n. 752n r6 Cl. oo rsn.V* 0.40/0 0.41+7 31)0,/,7 1,13~1 o.00lT ETyxnnL -0.76o5p-o2 o.5 ls2E-o2 
v~nnln ------' --- -n.~~n 4 o -~ o. 17ar--  ~ o v \}.~ z.ror o r .n~ns --- ~~~rp ---'o.7~oe[-o -- ---  
o.|~ivn 0.40so o,4nx4 597.44 ».,x76 O.n,5O xFx^mE 0 .593 2E-03 

* 60.00 0.6/60 760.00 ra».rs o.7970 n,3769 343.o4 1.3005 0,0622 FT*xN7L 0.20+e-01 0°1839E-01 
o - rn1n o./n,or~ m,77913 Fln7.no 2.1246 ().P587 - mcp --  0.7il9p-u2---- 
o.zn~n o.~uo n,mx6 54 ».rr ,.3 nn 4 o.« x s~o ~cx N p -o.~rsnc-n~ 

lo 59.80 o.s370 7f)o.or) 76L.|1 z.3,3u o.*zf 340.n4 /.451~ 0.1)^?7 En/mvnL 0.203')p-01 0.1538E-01 
n.err') -----n-3990 -0.35/3-- 499.91- /.ynx--V.o>oy------m,p- -0,26ors-02 ------ 
0.1wo o.za ^ ~o o.zv~~ s^.pn x.00rt u.c52o vcxxwe -o. 2 xnnc-n 1 _  

ll 59.70 0.4090 760.00 
--- 

rsn.44 n,ss6u o.ws6 ~m.338.1;4t,*/;" 0.0014 rr*^wuL n./u3/c-01 o.n 285E-o2 
n~ ~n~----~ n --- -- o,4 ,no 0.4 r 30 4'^r."1 |,5~p^ o.°S xp 'cp n.rnmp-o2 - -  - 
n.iv|o )a o./~ 1+ ~+,.zr l.6 n~~ n,~ya5 *rx«^|E -u.\24 zc-nL 

12 60.30 0.1510 ?o0.Oo 763.32 o.uaJu' 0.3135 3~7./n *.J*o' 0,1)648 cToxnuL 0.6515e-02 0.*346E-02 
n~nr*o ---''----~-' - o.~nuo *.~000~ ~n7.r» /./an~ 0. C)5 °rp---~n.spo5e-O2 ------~-' -- 
n.r\sn o.}n 4 o »./ 1̂ ~ sss."6 |, 1 n 4 o.r51 0 npxx*s -o.zn»pp-uu 

13 62.30 o.oioo 7+0.0o 757.7O o.,*\C 0.,155 }/o.,/ 11,3o07 r- ")(,')4 crHxmut- 0.7455c-02 0.4973E-02 
n.o^t- n ------ ----*.otnoo  ------ u.'0on---~n~|,5~-- i~n»ru---n~*~r~--~-- -MCP- 
0.3290 0.2.170 0.2736 590.*6 1.0109 0.o519 nFxAmE -0.6643E-02 



---MtMT1T1111PM1FNT sntoTtoN PT-stirts---1-1- .) 

COMPOSITION RES1DUALSIEXP --CALC1-- 
NO. T X PFXP PCA1C YFXP YCALC lir' GAImA PHI COMPONENT 8Y COMPONENT MEAN ABS DEV 

14 99.80 0.2150 760.00 /61.94 0.1110 0.3251 340.04 3.2/01 0.9641 ETHANOL 0.769SE-02 0.8229E-02 
17. 4 r.s ') n:rilizi 17.-1941- 499.'11 - r:/r-15- 11: 0767s- ---mrp- -0:1-23hE-01  
0.1101 9.2850 0.2904 544.08 1.2006 0.9518 HEXANE 0.4642E-02 

15 59.40 0.2890 760.00 75/.07 1.3420 0.3135 114.0° 2.526/ 0.639 ETHANOL 0.8521E-02 0.8096E-02 
0.1117 0.3600 0.3564 403.05 1.3128 0.9970 MCP 0.3619E-02 
0.3140 0.,030 0.3101 527.06 1.3184 0.9522 HEXANE -0.1215E-01 

16 99.40 0.4100 /60.00 760.09 1.1620 0.3470 334.08 1.3131 0.9632 ETHANOL 0.1497E-01 0.1049E-01 
0:1011- 1.1)00 0.3087 403.05 1.9486 0.0579 MCP-  0.7597E-03  
0.2880 0.100 0.3447 517.06 1.6041 0.5523 HEXANE -0.1574E-01 

17 59.30 0.9440 760.00 151.19 0.160C 0.1619 312.61 1.4553 0.9628 ETHANOL 0.70691-02 0.1005E-01 
070,1,70 0.470 11.73-41- 491.44  1;1596- -0.9584 MCP-----0-.8016E-02  
0.2670 0.1040 0.3901 536.21 2.0012 0.9528 HEXANE -0.1508E-01 

18 59.60 0.6710 760.00 766.40 0.1690 9.3746 1-17.04 1.3123 0.0620 ETHANOL -0.6604E-02 0.4400E-02 
440 0.1430 406.79 2.10(3 0.1583 MCP 0.10421--02 

0.2770 0.-080 0.4924 541.46 2.3364 0.9526 HEXANE 0.5552F-02 

19 59.20 0.4050 760.00 769.24 0.3490 0.3453 331.14 1.9986 0.9610 ETHANOL 0.2697E-02 0.2425E-02 
9.7/11  1.1980 0.2016 499.84 1.5016 0.9576 MCP -0.3642E-02 
0.1150 0.4510 0.45?! 514.48 1.5517 0.9518 HEXANE 0.94061-03 

20 59.30 0.7760 760.10 762.42  0.3430 0.-133/ 312.61 2.6649 0.9617 ETHANOL 0.9291E-02 0.6192E-02 
0.1010   -7.-7680 1.2611 401.44- -1-.2/179---0.'/4i7 -  MCP--_0.1071E-02  
0.4150 0.1990 0.3972 596.21 1.2888 0.9518 HFXANE -0.8213F-02 

21 59.90 0.165) 760.00 764.55 a.3190 0.317, 341.54 4.I'e05 0.0645 ETHANOL 0.1395E-02 0.7396E-02 
0.4-710 9.357C 0.3/01 501.16 1.1.502 0.0574 MCP -0.1110E-01  
0.3970 0.3140 0.3043 546.75 1.1206 0.9917 HEXANE 0.96941-02 

22 60.31 0.1980 760.00 762.47 0.i100 0.29/7 347.61 1.4024 0.0657 ETHANOL 0.3281F-02 0.1139E-01 
11.41/1 0.1460 9.131 607.71 1.1r1? 0.0572 mrP -0.1709E-01 
0.4270 9.1540 0.3402 553.96 1.9512 0.7515 HEXANE 0.1380E-01 

23 59.60 0.1170 760.00 /59.39 0.1110 0.3111 317.04 4.9360 0.9649 ETHANOL -0.7463F-03 0.6851E-02 
1.1790 -1.2110 0.2916- 496.79 I.1181-  0.9574 - mrP---  -0.0s2cE-02 
9.4.140 1.4180 0.19/7 541.'.6 1.0913 0.0517 HEXANE 0.1028E-01 

24 59.30 0.1500 760.00 757.43 0.1160 0.1174 3'2.61 4.3748 9.0646 ETHANOL -0.1135E-01 0.7571E-02 
1,---11- 1.''301 1.P)10 4•11./,/, 1.11"- °.0510 "co 0.71701-0? _ _ 

0.51')0 1.050 0.41j8 5A6.'1 1.1163 0.c51 4 HEXA"F 0.410cE-02 

25 58.90 0.42.70 -760.00 765.52 1.3470 0.3411 326.76 1.8340 0.9620 ETHANOL -0.1133E-02 0.1700E-02 
1.1111 0.1171 1.1044 405.'4 1.57)6 0.05/4 MCP 0.2554E-02 _ _ 

0.4710 3.5460 9.5474 529.2P 1.5", 1 C.0517 HEXANE -0.1413E-02 

26 58.70 0.2760 760.00 761.64 0.1260 0.3147 123.47 7.7413 0.0635 ETHANOL -0.065°E-02 0.5776E-02 
11.1100  *). rY(70 -0.0‘)2? 49I.P7 1.2f2? 0.'4573 MCI) 0.0142E-02- 
9.6140 0.9/10 0.5732 525.84 1.2801 0.0515 HEXANE 0.3826E-02 



MULTICOMPONFAT '111LUTIC,N- RiS011I- 17.1- 

crwPrsliirm RESIDUALS (EXP - CALC- 
NO. T X PEXP PCALC YIXP Nq Ali: FRI .;AmMA PHI COMPONENT BY CH4PUNENT MEAN ABS DEV 

27 59.30 0.1650 760.00 769.18 0.1150 0.3199 337.61 4.707 0.9642 ETHANO1 -0.4005E-02 0.3206E-02 
0.0770 -0.17/1 49-1.44 1.1371 0.057t MOP-- 0.-11163E-02 

0.6130 1.9130 0.5100 531.21 1.1238 0.9513 HEXANE 0.2950E-02 

28 60.90 0.0400 760.00 749.74 0.2660 0.2503 356.PO 10.3166 0.9637 ETHANOL 0.1560E-01 0.1046E-01 
0.7450 0.2471 517.70 1.0424 0.0575 MCP -0.2042E-02 

0.6240 0.4990 0.5026 564.66 1.0124 0.0519 HFXA"E -0.1364E-01 

29 59.80 0.0970 760.00 766.93 1.1100 1.2970 340.04 6.6506 0.91 54 ETHANOL 0.3020E-02 0.2190E-02 
0:-1750 n.l?no 0.127t 490.',4 1.0674 0.9557 mCP-- 1.2609E-03 
0.7290 0.5720 0.5753 544.91 1.0520 0.9510 HEXANE- -0.328CE-02 

30 59.10 0.1700 760.00 767.64 0.3220 0.3211 320.67 4.2102 0.0640 ETHANOL 0.0078E-03 0.2756E-02 
489.23 1.1314 0.9568 met) -0.4130E-02  

0.7120 0.5930 0.5899 532.74 1.1294 0.011 HEXANE 0.3231E-02 

31 61.00 0.0440 760.00 754.54 0.2440 0.2390 359.43 11.15E9 0.0502 ETHANOL 0.4073E-02 0.4383E-02 
0.1960 0.0844 519.17 1.0249 0.0570 MCP 0.1605E-02 

0.8470 0.6700 0.6766 566.47 1.0112 0.r514 HEXANE -0.6570E-02 

32 64.00 0.1120 760.00 731.72 0.1550 0.1164 409.01 16.9599 0.0771 ETHANOL 0.3861E-01 0.2574E-01 
(7.0sTo 0.1460 0.0470 971.60 1.0075 0.9594 MCP -0.1005E-07 
0.9310 0.7990 0.9366 623.00 1.0010 0.0531 HEXANE -0.3760E-01 

33 64.00 0.0160 760.00 746.70 0.1560 0.1437 409.04 15.9933 0.9/52 ETHANOL 0.1232E-01 0.8213E-02 
0.163) -q.t310 1.1311  571.60 1.01(5 0.0578 0CP -0-.2111E-02 
0.9210 0.7130 0.7237 623.00 1.0007 0.9524 HEXANE -0.10221-01 

34 64.50 0.015) 760.00 749.68 0.1560 0.1195 416.83 16.2704 0.c753 ETHANOL 0.1650E-01 0.1100E-01 
0.-7710- 0.2210 0.2255 520.69 1.0244 0.0578 MCP -0.44711-02  

0.7140 0.6210 0.6150 617.82 0.9995 0.0524 HEXANE -0.1702E-01 

35 64.60 0.0190 760.00 761.01 0.1760 0.1652 418.60 15.365? 0.0735 ETHANOL 0.1079E-01 0.1411E-01 
0.57917- 1.4170 0.419? 507.51 1.0316 0.9574 MCP - -0.2117E-01 -- 
0.4520 0.4070 0.396( 634.79 0.0964 0.9519 HEXANE 0.1037E-01 

36 65.90 0.0150 760.00 761.7? 0.1650 0.1470 442.29 16.5005 C.r746 ETHANOL 0.1714E-01 0.1143E-01 
n.r-to 0..6920 0.6901 t06.60 1.9142 0.0678 MfP-  -0.8310E-02 
0.1700 0.1930 6.1619 660.02 1.0396 0.0524 HEXANE -0.8920E-02 

37 61.80 0.9590 760.00 761.3? 0.7770 0.2561  371.14 9.0915 0.0(76 ETHANOL 0.1074E-01 0.1030E-01 
-0.7601 1.5/10 1.5965 512.01 1.0107 0.05/5 MC') -0.1545E-01 _ 

0.1739 0.1520 0.1473 591.15 1.0513 0.9519 HEXANE 0.4713F-02 

38 60.30 0.1150 760.00 757.23 0.3590 3.3375 147.60 2.31F,9 0.0640 ETHANOL. 0.2051E-01 0.1369F-01 
-9.7491 0.5110 0.110,9 507.7" 1.3317 0.(504 'If() -0.1490E-01  

0.0990 0.1910 0.0567 551.P6 1.4/05 1.9523 HEXANE -0.5731E-02 

39 60.70 0.6150 760.00 /51.09 0.4100 0.1395 151.75 1.2509 0.0625 ETHANOL 0.2047E-01 0.1365E-01 
0.3191) 0.5170-0.51-61---  514;16 2.2609-09601  MtP -,-,1778E-02  
0.0460 0.0930 0.091s 561.04 2.5929 0.0545 HEXANE -0.1000E-01 



MULTICPIPONENT SOL07104 RESHLT trITIT:1 

- --COMPOSITION RESIDUALS-(EXP---CALCI- 
NO. T X Pt XP PrALC YcXP YCALr FICI GAMMA PHI COMPONENT BY CLIPONENT MEAN ABS 0EV 

40 63.30 0.8761 7(0.10 746.75 0.4060 0.4940 305." 1.0506 0.0610 ETHANOL 0.1201E-01 0.1379E-01 
041121 0,-3-69-0-  1.It01 S91.17 -----3.-4-9-0•9"-  1,-Tqt-I6 -mCp------078r;7-7F-02 
1.1470 0.1150 0.1557 609.44 4.3314 0.9583 HEXANE -0.2069E-01 

41 67.10 0.9191 760.00 750.73 0.9730 9.6036 465.10 1.0153 0.9698 ETHANOL -0.2558E-01 0.2121E-01 
1.1310- 1.1110 0.1553 629.69 4.5734 0.9691 MCP  0.3191F-01 
0.1421 1.2350 0.2412 635.7(• 6.3260 0.9631 HEXANE -0.6239E-02 

42 62.10 0.0250 760.10 760.25 1.4510 0.4559 376.10 1.0709 0.0606 ETHANOL -0.4883E-02 0.9212E-02 
0. Ytc/ 0.1160 0.1112 918.18 3.3425 0.9616 MCP 0.1181E-01 _ 

C. 13)9 0.424C 0.4320 516.72 4.1055 0.9562 HEXANE -0.8939E-02 

43 59.00 0.99)0 760.00 771.04 0.1660 0.160R 129.11 1.4720 0.9621 ETHANOL 0.5228E-02 0.2511E-01 
0.1770 G.0650 0.1376--  48(.64 -r.mim6-  a.n575-  MCP -0-.3245E-01  
0.4210 1.9690 0.6067 531.01 1.9706 0.9517 HEXANE -0.3767E-01 

44 60.30 1.1)30 760.00 761.51 1.1520 0.3314 347.60 2.2071 0.96i8 ETHANOL 0.1361E-01 0.9075E-02 
1.-60n0 -7.6650 1.5743 507.71 1.1617 C.9512 MCP -0.931PF-02 
1.0771 3.1930 0.0173 553.06 1.4773 0.9525 HEXANE -0.4298E-02 

45 60.10 0.3220 760.00 761.32 0.398C 0.3370 144.56 2.2237 0.9638 ETHANOL 0.2102E-01 0.1401E-01 
0.'. 57-9 0.9100 0.5300 504.44 1.36001 0.9591 MCR -0.1197E-01 
0.1210 0.1320 0.1331 550.10 1.4416 0.9524 HEXANE -0.1055E-02 

46 59.90 0.7360 760.00 760.74 1.3450 0.3379 341.54 2.1540 0.0637 ETHANOL 0.7085E-02 0.4726E-02 
1:T/01- 1.4100 0.4121 501.16 1.105P 0.9590 MCP -0.7013E-02  
1.1640 0.1750 0.1901 546.75 1.447( 0.0524 HEXANE -0.5040E-02 

47 59.80 0.2660 760.03 759.95 1.3170 3.3314 340.04 2.5701 0.0641 ETHANOL 0.6613E-02 0.4412E-02 
n;51130 0.4b10 0.4574 409.51 1.2011 0.0579 mrP -0.6167E-02 
0.216) 0.1120 0.2123 544.98 1.2981 0.9522 HEXANE -0.2552E-03 

48 59.40 0.3579 760.00 758.51 1.1610 0.3413 134.18 2.01108 0.9636 ETHANOL 0.1069E-01 0.7128E-02 
0. 1.3470 0.1517 491.05 1.4102 0.9530 MOP -0.4(51E-02 
0.2130 1.1930 0.3301 537.96 1.4588 0.9523 HEXANE -0.6044E-02 • 

49 60.20 0.3290 760.00 759.74 9.3430 0.3305 346.08 2.1787 0.9639 ETHANOL 0.1057E-01 0.7014E-02 
0:301-30 1.5',50 9.5661  50/.10 1.3791-  1).-)583- mcp- -0.1134f-02  
0,0140 0.3960 0.3154 952.18 1.4811 0.0526 HEXANE -0.939CE-02 

50 59.30 0.2159 760.00 761.94 0.3340 0.32/0 112.61 3.3507 0.9640 ETHANOL 0.7000E-02 0.7137E-02 
0.2510 0.511 401.44 1.203( 0.9574 MCP 0.3692E-02 

1.4740 9.),)0 3.4197 516.;1 1.1012 0.9917 HEXANE -0.1071P-01 

51 61.10 0.7310 -760.00 750.47 0.4150 9.4171 191.10  1.1416 0.9619 ETHANOL -0.2125E-02 0.3626E-02 
1.1940 0.3710 1.3666 621.16 ?.T317 0.0619 MCP 0.5435F-02 _  

9.0950 1.2140 0.2171 560.29 1.2046 0.0554 HLXANL -0.3310E-02 

52 62.30 1.1450 760.00 760.60 0.",990 0.1466 379.27 10.6233 0.9687 ETHANOL 0.1241E-01 0.8274E-02 
0.5570 1.5611-  41.4 t.0335 0.05/5 MCP------0.1115E-01  

0.2110 0.1940 0.1854 690.46 1.0327 0.0519 HEXANE -0.1360E-02 



;AULT ti.(1-1PNNFT Snt,tr 10 1 1 r",111. T1-  trtr,tT.) 

COMPOSITION PFSIDUALS (EXP - CALC) 
NO. T X PFX11 p(LC Y' YrAir F111 ((mMA 9N1 00mPONINT BY COMPONENT MEAN ABS 0EV 

53 59.00 8.52)) 760.00 763.35 1.35(0 0.3571 329.21 1.5363 0.0626 ETHANOL -0.1656E-02 0.2862E-02 
n.097'0 11• I. 130 0.1137 496.64 1. Os') 0. 957tt vcp 0.4297E-02 
0.19A0 0.5960 0.5?16 511.01 1.8796 0.9521 HIXANE -0.2633E-02 

54 58.90 0.3110 760.00 759.00 0.33,y0 0.31(4 126.76 2.5u44 0.0636 ETHANOL 0.2574E-02 0.4705E-02 
1.--).-19-0-- 1.1760 0.1151 485.04 1.3110 0.9576 MCP -0.7053E-02 -- 
0.4920 0.4950 1.4905 529.21 1.3264 0.9519 HEXANE 0.4487E-02 

55 59.90 9.4310 760.00 754.14 0.1640 0.34°1 141.54 1.71 0 7 0.0616 FTHANOL 0.149 5 E-01 0.9968E-02 
-- 0.461u 1.1150 0.9187 501.16 1.5924 0.9516 mrp -0.1371E-01  

1.1)10 0.1310 0.1F22 54(.75 1.7130 0.9530 HEXANE -0.1247F-02 

56 58.90 1.1641 760.00 765.46 0.3030 0.918c 126.76 4.3898 0.9641 ETHANOL -0.164(E-01 0.1157E-01 
rz11611 -0:1460 -  0.1469 -49 5 .04-  1.1182 -0. 9568- MCP  -0.8594E-03  
0.7730 0.6510 0.6336 520.28 1.1218 0.9511 HEXANE 0.1735E-01 

57 59.40 1.171) 760.00 76/.56 8.3520 0.3428 314.08 2.0186 0.9633 ETHANOL 0.9240E-02 0.6164E-02 
9.7051-- 0.”/60 0.7002 491.06 1.428 0. 0577 ......MOP -0.4231E-02  
0.3320 0.1120 1.3670 37.9( 1.4E61 0.9520 HEXANE -0.5019E-02 



8 EN Z ENE (1 I - HEXANE ( 21 - Cr'rellTt/TTr.1-1 t --S-r.ST-EM-r? 7 • 

PURE COMPONENT PROPERTIES 

IC PC VC (MI I'-u'4- 0 !pm F FT. Cr:MN-Al-MT ID 

562.00 4P.61) 260.10 0.211 0.1 0.0 0.0 111.(11 ENE 5 
507.90 29.90 -TT?. 4-9 TI2'711 9.0 0.0 1.0 HEXANE I TI 
553.20 40.00 311.20 1.211 0.0 0.0 0.0 cycLrHrx 9 

PURE COMPONENT PRE OICT IV F FOU AT I( OIS 

V41,09 PRESSURE (ANTOINE) F0OATION COEFFICIENTS ,1111 AR VOLUME EQUATION COEFFICIENTS 

A B C COMPENENT A B C 

0. ov0Sbr. 01 0. 1 z rtur 14 0.770791-_ 01- -13r/11-Mr -11 . -7-r:11-6-r--  L 7 -0-.-'1•491-E-=0"r---  0.158-1-E-= 03 
0.607781 01 0.11715E 04 0.22437E 03 HEXANE 0.1260E 03 -0.14461 00 0.5472E-03 
0":"T)8450F (Ti 0.12035-r-  14" 0.22786F 01" •CYC 1_1111FX • 0.92911 02 -0.24861".01 0.26T6E-03-  - 

BINARY INTERACT TrIN PARAMETERS 
mnnEt. '0t 1h1 4 H1 rzA-,y-rn-  rovn-r-PTs r }"TIER 

45 4 .77- -142-.1r5 TrE117ENF - HEXANE '236  

93.10 219.58 BEN 7.ENF - CYCLOILEX 232 0 
-.401.41 521.61  HEX41,1r - -t-yrt..-nHEx 235- 0 

HAL A CONSISTENCY TEST 

C I ( 1 ) 1.3081 

SU , ,17,14-P-Y• -t, F s-rtrrrs-riCA-t.  1-NFTIRMA1`1111,1 

"-MFAM A1S'. 0EV". PrrssuRr - CAL CS . 0.45471 01  

or AN APS. BEV. IN CLMPOS1 T1 (1N CALCS. 
CM,IPC"IENT 1 0.6001E-02 
COAPENI NT 2 0.5e97F-02 

• C(7,4P1:NE NT - 3" -0.54-trE,‘02 

-CRAW) '1l A1 ABS . DIV. 1 N Cr'IPOS TT TON cALr.s. - 0.57SPE-02 _._.. 



----*tt7t-Ntrte7r7.Itt"- 11'. HINT !!) ',:r---f. vs t  tt i-f-, • 

COMPOSITION RESIDUALS (EXP ----CAM-- 
NO. I X PE XP iNY‘LE Y,' XP Y(.-  AL C E ICE WIMP, PHI CO4P13NINT ii`l' COY PUNENT ME AN ABS 0EV 

----- 
1 70.00 1.1250 627.20 631.33 0.1.525 0.1460 534.74 1.332R 0.9693 BEN7ENE 0.6516E-02 0.6448E-02 

0.2182 i0.. 2.116E'r -0.2820' - 740.1:5 - 1.-0433 -0.(1615 • MEI ANI 0.3157E-02 
0.6562 0.5615 1.9717 525.73 1.0049 0.9646 CYCL08EX -0.9670E-02 

-0-0 - - - -- ----- 
2 70.00 o.250e 635.30 642.35 0.2030 0.26.87 534.l4 1.2470 0.9687 BENZENE 0.1434E-01 0.1241E-01 

!r.. T-R7-5 - 0.2470' 0.2427 748.65 1.0627 0.9610 HEXANE- 0.4280E,02' 
0,562 5 0.4700 0.4886 525.73 1.0196 .0.9640 CYCLOHEX -0.1862E-01 

3 70.00 0.1750 640.70 646.79 0.3775 0.1771 534.74 1.1743 0.91(15 BENZENE 0.2193E-03 0.3999E-02 
7,-.--,1°361 • 0.2125 .....0.2067 • - 748.69 • 1.0971 - - 11.9606 HEXANE. - 0;5780E-02 - 
0.4617 0.4100 0.4160 525.73 1.0480 0.9638 CYCLOHEX -0.5997E-02 

4 70.00 0.5P30 637.00 643.68 0.-4925 0.4791 534.74 1.1142 0.9606 BENZENE 0.3366E-02 0.598'2E-02 
0.-t25-0 -fi„ 1780- - 0,; 1124  -140.65 1-.- 1- 344 -0-.8601- - 11EXANE-  -0;5608E-02  
0.3750 0.3395 0.1475 525.73 1.09 30 C.0640 CYCLOHEX -0.8972E-02 

5 70.00 0.625e 629.10 634.91 0.5740 0.5811 534.74 1.0662 0.9691 BFNZFIE -0.7127E-02 0.7487E-02 
lo- lf01•7 - 0'.14.90 - 0.1370 - 740.15- 1.1979- - 0. 9613 HEXANE 0. 1121F-01 
0.7817 0.5770 0.2011 525.73 1.1593 0.9645 CYCLOHFX -0.4103E-02 

6 70.00 0.7500 613.00 617.90 0.6020 0.6916 534.74 1.0306 0.9699 BENZENE -0.9553E-02 0.7971E-02 - -11;71625 (0.- 1125 0.1005 - 7433.65 - 1.2725 0.9623 HEXANE - • 0.1196E-01 
0.1375 0.2055 0.2079 525.73 1.2540 0.9654 EYCLCHEX -0.2402E-02 

7 70.00 0.3750 506.00 581.51 0.8225 0.823? 534.74 1.0080 0.9712 BENZENE -0.6788E-03 0.3822E-02 
A.0111 0. 1625 -0.0560 - 14/19- 130n3 -0 -.9639 HEXANE  -0 573'3E-02--- 
3.031919 0,115C 3.1201 525.73 1.3880 0.9619 CYCLOHEX -0.5054E-02 

8 70.00 0.1351 683.00 • 689.99 0.1460 0.1392 534.74 1.3442 0.9664 BENZENE 0.1034E-01 0.7226E-02 
0.4-175- 0.5340 0.5120 7433.65 1.0709 0.9530 HEXANE -0.8941E-02 
0.4375 0.1530 0.3519 525.77 1.0110 0.9613 CYCLIS IEX -0.1096E-02 

9 70.10 8.2500 689.E:0 694.02 0.164C 0.2500 534.74 1.2502 0.9662 BENZENE 0.1399E-01 0.9324E-02 
0. 3750 1.4160 1.4457 740.65 - 1.0505 - 0.9577 -- HEXANE - - -0.9717E-02 ----  -- - - - • - - -- 
0.3750 0.1000 0.3943 525.7? 1.0256 O. c 6 I 1 cycumrx -0.4267E-02 

10 70.00 0.1790 685.00 ( 90.65 1. 4670 0.3539 574.74 1.1731 0.9663 BENZENE 0.1346E-01 0.8974E-02 
A' ;-111-4.'s --.__ . t7.3760   --- 0.3-44 . 740.65- 1.00?1 - (-% 9519 - HE XANE -0.8406E-02  
0.3125 0.2570 0.2621 525.73 1.0551 0.9613 CYCLCIHEX -0.5053E-02 

11 70.00 0.5090 675.00 600.46 0.454C 0.4570 514.74 1.1111 0.9668 BENZENE 0.1001E-02 0.3'397E-02 
--li. 71:1,1 - - - 0.3790 0.15250 748./5 1.1275 0.95316 t11(xAr4c. . 0.4011E-02 - ----- 
0.2590 0.217C 0.2221 9 25.73 1.1(.'10 0.9119 cvanHFx -0.5095E-02 

12 70.00 0.6?c 0 656.20 661.27 0.9C-,00 0.5552 534.7,, 1,063;1 0.9677 BENZENE 0.4767F-02 0.3519E-02 . - - n o  t nis 3.'f',0 n.7635 740.65 1.18‘)5 0.9596 HEXANE 0.5178E-03 - 
0.13179 3.1760 0.18.11 525.73 1.1703 0.9629 CYC1.0HF.X -0.5277E-02 

13 70.00 1.7500 636.00 637.9? 0.6515 1.6/03 534.14 1.0286 0. 0689 BENZENE -0.1100E-01 0.7867E-02 
-A oi 7517 0.21-30 - 0. 1910 149. f,5 1. ?7?3 - 0.9611 - HEXANE 0.7991E-02  
0.1251 0.1385 0.1357 525.73 1.2658 0.9643 CYCLOHFX 0.3808E-02 



m13Ll1c1-4,nNrNi snityrinm PEc77t1S-1C1717.) 

cnmPasirrom RESIDUALS-tEXP - CA10-- 
NO. T X PEXP 0CALC YrXP YCAI C FIC1 0AMmA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

14 70.00 1.9750 600.59 1.01.94 C.9180 0.9)09 534.74 1.0073 0.9707 BENZENE -0.8430E-03 0.3695E-02 
0.n675 »:17-75_-0.117r 748.69- -1;1815T -0.063i 11E-XA-Nt u.D543E-02- 
0.0615 ).1745 0.1702 525.73 1.3075 0.0663 CYCLOHEX -0.470CE-02 

15 70.00 0.1250 739.10 742..99 0.1290 0.1175 5'4./4 1.36I0 0.5,638 BENZENE 0.1531E-02 0.2154E-02 
r.6402 0.7020 0.7003 748.65 1.0172 0.9549 HEXANE 0.1704E-02 
1.2119 11.169c 0.1722 525.71  1.1248 0.95(33 CYCLOHFX -0.3227E-02 

16 70.0C 1.19)) 738.40 741.03 0.2153 0.23o0 514.74 1.2560 0.0039 BFNZFNF -0.9963E-03 0.1787E-02 
n.- r- c-r,  1.7170 1.6143 748.65 1.0385 0.0550 HEXANE 0.26R4F-02 
0.1935 0.1400 0.14)7 525.73 1.0410 0.9585 CYCLOHFX -0.1690E-02 

17 70.00 0..1150 726.90 731.47 0.3420 0.1340 534.74 1.1741 0.9643 BENZENE 0.7149E-02 0.6163E-02 
0.4418 1.'/175----0:-515'4-  748.65 1.07?5 1.0555 VEXANf 0-.2008E-07* 
0.1612 0.1205 0.1297 525.73 1.J65 6 0.9390 CYCLCHFX -0.9241E-02 

18 70.00 0.5000 710.00 714.63 0.4)70 0.4-115 534.74 1.1096 0.0051 BENZENE -0.4496E-02 0.3119E-02 
-1.1710- 3.4575 1.4577 748.65 1.1?11 0.0565 HEXANE -0.1794E-03 
0.1100 0.1155 0.1118 525.73 1.1167 0.9599 CYCLOHFX 0.4680E-02 

19 70.00 0.4251 688.30 60).21  0.5325 0.5311 534.74 1.0411 0.9061 BFWENE -0.9257E-01 0.3705E-02 
0.7737 0.1110 0.3/54 749.65 1.1866 0. °9i30 HEXANE 0.5559 E-02 
0.1169 0.3965 0.0011 525.71 1.1951 0.9611 EXCLOHEX -0.4731E-02 

20 70.00 0.7501 6(0.50 656.90 0.644C 0.6497 534.74 1./272 0.9690 BENZENE -0.5744E-02 0.6381E-02 
9.19 5 0.1-910 0.2914  -749.69 1.?r2v 1.0610--  tirxAnr ----0.0571E-02 
1.0645 n.3650 0.0639 525.73 1.2798 0.9612 CYCLOIIEX -0.3827E-0? 

21 70.00 0.9751 600.01 611.01 0.7090 0.7957 534.74 1.0069 0.9702 BENZENE -0.6705E-02 0.6106E-02 
0.0928 0.1730 0.1631 749.65 1.3837 0.9627 HEXANE --  0.9159E-02 
9.9122 1./190 0.04)5 525.73 1.4076 0.9658 EYE1 9HEX -0.2454F-02 



- - 1----ITATrrt1-1- -111"-Tfm 

PURE C. -MOMENT PROPEPTICS 

IC PC VC PmLON rmE;Al- l'IPOIE ETA C('IPOPFloT 10 

516. )0 63.00 161.30 0.637 3.15? 1.6C0 1.1J ETHANE( 11 
- 540.70 5r-.711) ---?-70-;-01---- 0.612 0.201 - 1.(81 1.97 PRCPANCI 37 _  

647.40 218.30 55.20 0.344 1.010 1.R50 1.1 WATFP 34 
- - _ 

PURE Cf1PONENT PPFOICTIVr FnUATIMIS 

VAPOR PRESSURE (ANTOINE) ETJATION COEFFICIENTS MOLAR VOLUME EQUATION COEFFICIENTS 

A R C CE 4 PENENT A 8 C 

0.00441F 01 0.19543f-11  0.-2?-69E-91- 1-- THANOt 0.9170E 07- -0.illit-01 -0.160-0E-03-- 
0.70073E 01 0.15607r 14 0.209501 03 PP0PAN01 0.77nEE 0? -1.0157F-01 0.2752E-03 
U. 79668E 01 0.16687F 14- 0.?,$1-mt 01 wATER o.2/R-91-  0? -0.3642E-01 0.6856E-04-- 

BINARY INTERACTION PARAMETERS 
MODEL 1018ED 4 8111A RY ro-f4,1-1M-E'P S- -CT 0E R 

-188.FIT 171 ;6 T./ 01IWIT1t, - flPnp v\it I 0? n 
.193.37 957.09 ETHANOL - WATER 103 0 

1017.10 1202.0-5 PPIIP-AN-01. - WATER 100 0 

HALA CONSISTENCY TEST 

CI(1) 0.7229 

---------tV-Mfottr-Y-11T - TATI-SfICAt INffiRNATIn4 

-- mrAr A1S. iFv. 1N PRESSURE CALCS. 0.107EF 02  
mfAN VIC. OFV. IN cumprsITIrA ouccp. 

cArtf,r1fr,r 1 0.0y14f-o? 
COPPCVEN1 ? 0.1,'60E-01 
tfltoPCNFMT -1- 0. 1230F-0t ------  _ 

11RAND mrAN INS. nry. IN COMPW,ITIUN CA1CS. 0.1110E-01 _ 



tri-f-f-Stit-TS---- 

- COMPOSITION RESIDUALS IEXP - CALC1-- 
NO. I X Pry' "CALF. YFXP YCALC FTE1 GAMMA PHI CIFIPONFNT BY COMPONENT MEAN ABS DEV 

1 86.59 0.0710 760.00 747.66 0.1130 0.1360 991.70 1.3843 0.9606 ETHANOL -0.2994E-02 0.5354E-02 
1.7941 - :1.1,80-  0.3200 484.12 1.6-1-n7 0.9651---TRrl',ANOL  0-.11027E-02- 
0.6190 1.5190 0.5440 45 8.c9 1.3835 0. 9919 WATER -0.5042E-02 

2 87.34 1.0760 760.00 745.33 0.126C 0.1170 1018.8( 1.0803 0.9616 ETHANOL 0.8990E-02 0.2842E-01 
0.9Tna v.4060 0.4486 490.,'9 1.1200 0.9655 PROPANOL -0.4263F-01 
0.3480 1.4(90 0.4344 4/2.46 1.9512 0.9920 WATER 0.3364E-01 

3 86.69 0.0940 760.00 75?.11 0.1/ 90 0.134 999." 1.1947 0.9607 ETHANOL -0.0396E-02 0.6728E-02 
 1.4110 0.3600 0.3617 485. 98 1.1084 U.9649 RPrPANP1 -0.7102E-03 
1.5010 0.3110 0.5000 460.77 1.6065 0.9918 WATER 0.1009F-01 

4 86.47 0.0090 760.00 754.43 0.1520 0.1998 997.41 1.1205 0.9605 ETHANOL -0.775rE-02 
 

0.5170E-02 
0.300 '1.1170-  0,T1131.1 -481.6r-1.9317-1.9648 Pro'fl'ANnl_ -rr.5999E-02  
0.6040 0.5290 0.52 12 456.87 1.4285 0.9917 WATER 0.1793E-02 

5 86.44 0.9921 76M.00 764.78 0.2510 1.2661 9 96.14 1.1501 0.9607 ETHANOL -0.1512E-01 0.2248E-01 
0.0140 0.7130 0.1701 481.19 3.2637 0. 9646 PR0PANP1 0.3371E-01  
0.9240 0.5160 0.554( 45(.14 1.1173 0.0912 WATER -0.1860E-01 

6 87.43 0.0940 760.10 747.37  0.162C 0.1425 1022.1 5  1.0618 0.9619 ETHANOL 0.1952E-01 0.2842E-01 
0.-600-0 0.4130 0.4556 500.70 1.1913 0.9654 PRIIRAWIt -0.4261E-01 
0.3060 0.4150 0.4019 474.10 1.0520 0.9018 WATER 0.2111E-01 

7 86.44 0.0950 7(0.00 761.96 0. 2 000 0./029 99(.14 1.5810 0.9604 ETHANOL -0.2902E-02 0.8957E-02 
1.1,#.5-0- 9.--, 630 1.7546 411.m9 1.9886 0. 9646-  ppryAmni 0.1343r-01 
0.711) 0.51/0 0.5425 456.34 1.2641 0.9915 WATER -0.1054E-01 

8 g(.86 1.0070 7(0.00 152.54 0.1460 ).1402 1001.41 1.1003 0.0611 ETHANOL -0.3154E-02 0.1461E-01 
0.919n 0.3100 0.3011 489.11 1.1607 0.9650 PP1IPAN0L -0.1876F-01 
0.1980 0.4740 0.4521 463.80 1.8266 0.9917 WATER 0.2191F-01 

9 89.10 1.1010 760.00 790.71 0.1530 0.1557 1084.53 1.0358 0.9632 ETHANOL -0.26780-02 0.3078E-01 
0.1110 1.0040 0.5475 5).05 1.0306 0.9659 PROPANOL -0.4340E-01- 
0.1823 0.4430 0.2069 505.17 2.4010 0.0916 WATER 0.4617E-01 

10 86.61 0.1020 760.00 761.42 0.195C 0.1(64 992.41 1.10',4 0.9605 ETHANOL -0.1130E-01 0.7584E-02 
0.1901 1.1410 -  t1."3403-__.._.'484.41'1.i191 o.4645 vvilvAmtit. a.70761`-03  
1.9010 0.5040 0.4911 499.15 1.5052 0.9916 WATER 0.1067F-01 

11 85.97 0.1700 760.00 762.64 0.244C 0.'4/5 9 611.( 9  1.)"0 1.9611 ETHANOL -0.3466E-02 0.1184E-01 
n. 4*i431 1.1250 1.1393 472.11 1.1586 0.9642 PROPA%0L -0.1(410E-01 ,- 

0.3750 1.4110 0.41 4 2 448.10 1.8574 0.9910 WATER 0.177(E-01 

12 86.27 0.1790 760.00 165.82 3.7430 0.2/07 945.31 1.2002 0.9606 ETHANOL -0.33651-01 0.2244E-01 
-1.1/ 90- 1.2160 0.26/1 458.71  1.3385 0.0619 PpnpAtvnt 0.1991F-01 
0.50,0 0.4710 0.4571 00.,( 1.5940 (.9,-,G9 MATER 0.1374E-01 

13 86.17 9.1941 760.10 759.44 0. ?(3 5C 3.2627 0)76.75 1.01.30 0.(,(19 ETHANOL 0.2320E-02 0.1560E-01 
0:1t6U ------0.1460-  11.1G94 415,°5-__. __1.+)c1/(-0.964h--PPORANOt ..0.2341C-Ot  
0.3000 0.3390 0.3679 451.59 2.0396 0.9909 WATER 0.2109E-01 



--4-qtfitC111*P0Nr1/ S-011- t0-t-P-tf011": (f0'17.1 

COMPOSITION RESIDUALS (EXP - CALC1-- No. T X 91X0 -,(Al r YrYP YCA) C EIf1 ;Am"A PH1 COMPONENT BY Cf4PUNENT MEAN ABS UV 

14 85.46 n.1990 /(0.00 767.47  0.1650 ).21/', 951.88 1.1110 0.9609 ETHANOL -0.2149F-01 0.1433E-01 
0.403tfi 0.1010 U. 3)04 462.30 1.1894 0.961A PROPAN0L 0.9867F-03 
0.1949 0.4340 0.4131 419.10 1.7951 0.9907 WATER 0.209CE-01 

15 87.44 0.2001 760.00 759.17 0.1910 0.2901 1927.52 1.0359 0.9631 ETHANOL 0.6520E-03 0.3184E-01 
9.621-0 0,930 0.4408 500.01 1.0351 0.9649 PROPANOL -0.4777E-01 
0.1700 0.1160 0.2699 474.28 2.3803 0.9906 WATER 0.4711E-01 

16 84.85 0.2c50 760.90 766.52 0.2120 0.1092 (.30.07 1.1006 0.06)7 ETHANOL -0.2722E-01 0.1815E-01 
A. 304n- 0.7670 0.7474 450.01 1.3294 0.0637 PRC,RAN9L 0.1462F-01 
0.4010 0.4560 0.4434 428.07 1.5974 0.9906 WATER 0.1260E-01 

17 84.65 0.2111 760.09 775.1? 0.3280 0.1478 924.1? 1.3777 9.0600 ETHANOL -0.1983E-01 0.1322E-01 
9.1-9-41 -0.2910-  O. m179  4 4 7.71 1 . 6(195-  0 . 41632 - PR OP A NO I- 0.1346.E-01  
0.971 0.4710 0.4646 425.61 1.4027 0.9903 WATER 0.6377E-02 

18 83.68 0.2280 760.00 770.71 0.4140 0.4110  801.'5 1.5693 0.9607 ETHANOL -0.1788F-01 0.1525E-01 
1.1841  9.1260 0.1091 429.71 2.155E 0.9610 PPOPANOL 0.2287E-01 
0.688) 0.4580 0.4630 400.72 1.1521 0.9817 WATER -0.4993F-02 

19 84.28 0.2930 760.00 761.08 1.1410 0.3575 011.f7 1.1157 0.9612 ETHANOL -0.9527E-02 0.6351E-02 
-n -141-9 0.'530 0.2526 440.4F,  1.2054 0.9636 PROPANO1 0.3676U-03 
0.1000 1.4940 0.3948 410.90 1.7767 0.9902 WATER 0.9159E-02 

20 83.84 9.2571 760.00 760.64 0.3650 0.3869 807.03 1.2387 0.0606 ETHANOL -0.2193E-01 0.1462E-01 
0 .215.) -9:1-p150 0.1114-  432.5e 1.4420-  0.9631-  PROP A-NOL 0.I357F-01  
0.5280 0.440C 0.4316 412.31 1.5007 0.9900 WATER 0.8362E-02 

21 85.40 0-2610 760.00 761.54 0.1900 0.3545 949.00 1.0497 0.9621 ETHANOL -0.4540E-02 0.1713E-01 
0--4871 1.1090 0.3302 461.17  1.0762 0.0639 PROPANOL -0.2116f-01 
0.7510 0.1410 9.3153 418.28 2.1426 0.9901 WATER 0.2570E-01 

22 83.10 0.2791 760.00 769.72 0.456C 0.4504 672.02 1.3045 0.9607 ETHANOL 0.59PF-02 0.3732E-02 
-0.1171  0.1120 0.1130 410.51 1.77(8 0.0627 PRnPA0nE -0.0776E-03 
1.6111 9.4320 0.4366 400.44 1.1518 0.9895 WATER. -0.4625E-02 

23 85.68 0.278) 760.10 761.17 0.1730 0.3700 960.93 1.0388 0.0626 ETHAmO1 -0.6045E-02 0.2025E-01 
0.51',1 -0.1710 0.1473 41,6.47 1.0517 0.0640 PRUP4Nut -0.2433E-01 
).104) 0.3)40 0.2736 441.18 2.2789 0.9898 AATFR 0.3038E-01 

24 87.51 0.2701 760.00 768.99  0.'060 0.1017 1)25.1,,  1.0307 0.9630 FTHAN01: -0.2678E-02 0.1269E-01 
1.(191 0.410 0.4214 5)2.31 1.0184 0.0(42 PROPANOL -0.1635F-01 
0.1170 n.1010 0.1900 479.5f /.')to? n."14 WATER 0.1903E-01 

25 83.92 C.1900 760.09 769.47 0.1'70 0..3053 R99.(7 1.1179 0.9639 ETHANoL -0.2832E-01 0.1888E-01 
-7."*191- 0.23(0 0.2213 4i4.0" 1.2106 0.0610 PROPANO1 0.1467E-01 
0.4011 1.1070 ').3P14 413.61 1./902 0.0898 WATFR 0.1365E-01 

26 84.48 0.2991 760.00 (65.95 0.11110 3.3924 910.-m 1.0645 0.9616 ETHANOL -0. 1142E-01 0.7615E-02 
1.4161  0.7740-  0.2(29 444.17 1.1136 0.9633 PRO'IANOL 0.1096F-02 
0.2010 0.1450 0.3147 472.i10 2.0056 0.0897 WATER 0.1013E-01 



- --rs-tctri-r-7.1 

COMPESITION RESIDUALS IEXP - CALtF 
NO. T X PEXP PCALC YFXP YCALC Full_ GAIAA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

21 83.33 1.2980 760.0(1 /71.15 0.4030 0.4261 880.78 1.2007 0.9607 ETHANOL_ -0.2311E-01 0.1541E-01 
0.,U1"1 -r. 1 "TOO-  11 :,--1 t fil--- 421 . r1 1:389U----  0.-8627 - -PRIV ANIL- ).1471J-III  
0.494 ) 0.4 1 10 0 . 4005 434.11 1.5609 0.9896 WATER 0.8401E-02 

28 86.87 1.3210 760.00 760.95 0.1170 1.4172 11)1.77 1.)286 0.0636 ETHANIL -0. 1024E-01 0.1435E-01 
-11.9711 0.i-750 0.3162 419.93 1.0100 0.0617 PRCPANOL -0.1120E-01 
0.1160 0.1080 0.1665 463.92 2.5755 0.0989 WATER 0.2153E-01 

29 82.66 0.3303 760.00 778.16 0.4850 0.4419 068.69 1.2917 0.c614 ETHANOL 0.1500E-02 0.9598E-03 
0.10111- 0.1170 0.1976 411.01 1.6172 0.0620 PROPANEM -0.5687E-03 
0.5620 0.4000 0.4089 383.93 1.4219 0.8549 WATER -0.9308E-03 

30 83.72 0.2181 760.00 762.18 0.4.440 1.4371 203.07 1.0611 0.9617 ETHANOL 0.6107F-02 0.9898E-02 
0.1/70 -0-.77780 -o.241n 430.43 -1.1148 0.9631 PRUPANDL -0.1489E-01 
0.2900 0.1270 0.3183 410.37 2.0152 0.9893 WATER 0.8741E-02 

31 02.96 0.1530 760.00 774.06 0.1610 0.4649 1,62.11 1.1351 0.0607 ETHANOL -0.3846E-02 0.259LE-02 
1.7.71-7 n.lfwto 0.1f,3,; 417.18 1.2774 0.0622 Pitt-TRANCE 0.4568E-03 
n.4220 '3.3750 0.1716 398.21 1.6117 0.°191 WATER 0.3410E-02 

32 82.46 0.3810 760.00 770.69 0.4050 0.4936 R52.32 1.1231 0.9609 ETHANn1 0.1430E-02 0.1191E-02 
Lr."-214-0- 0.1900 0.1416" 408.40  1.2(57 0.°621 PREPANOL 0.3566E-03 
0.4190 0.3550 0.3568 380.42 1.7184 0.0888 WATER -0.1787E-02 

33 82.06 0.3141 760.00 /77.75 0.5280 0.9704 238.71 1.2216 0.0604 ETHANOL -0.1382E-02 0.1827E-02 
0.1110 -1:1190-  0.009q -4111-;77-  I.91)81 -0.9616 PREFIANGL -0:1158E-(2 
0.506) 0.3240 0.1813 384.75 1.5065 0.0885 WATER 0.2741E-02 

34 83.19 0.3291 760.00 772.93 0.4660 0.4092 875.74 1.0668 0.8612 ETHANOL -0.1920E-01 0.1280E-01 
1.30,7o n.7180 3.2000 421.00  1.1402 0.9612 PROPANCL 0.7972E-02 
0.3061 0.1760 0.3141 401.37 1.9540 0.0487 WATER 0.1122E-01 

35 84.')9 0.3000 760.00 7/1.19 0.1170 0.4048 905.13 1.0364 0.8621 ETHANOL 0.2057E-02 0.1273E-01 
(1:190-7a 0.7170 0.7561 417.05 1.0643 0.9676 PRCPANCL -0.1000E-01 
0.203) 0.7660 0.2490 116.10 2.2410 0.0085 WATER 0. 1703E-01 

36 81.53 1.4110 760.00 776.01 0.5680 0.5625 821.22 1.1524 0.86J5 ETHANOL 0.6490E-02 0.4457E-02 
0.117U -0.'1020 0.-L0117 112.18 1.37(3 -0.9612--PREPANOL -1.6t1FE-02  
0.1310 0.3490 0.1409 316.22 1.6156 0.0890 WATER 0.1997E-03 

 

37 82.20 0.4,183 760.30 /70.30 1.9410 0.5442 144.10 1.0633 0.8612 ETHANOL 0.1778E-02 0.7722E-02 
0.7910 0.1430 0.1506 414.0P 1.1912 0.0617 8273PAN0L -0.1190E-01 _  

0.7000 0.30'0 0.2062 106.41 1.0900 0.0201 WATER 0.7805E-02 
_... 

38 82.96 0.4690 -760. )0 769.2/ 3.5611 0.5641 1'69.'1 1.032P 0.8620 ETHAN:01 -3.1752E-02 0.7571E-02 
11.3300 0.1063 0.2056 417." 1.0710 0.0610  PR1PANOL -0.9600E-02 -- - 
0.1960 0.2410 0.220( 300.21 2.7140 0.09/7 WATER 0.1136E-01 

39 81.13 1.1170 760.i)0 fiT.,16 8.5n10 0.5)67 010.04 1.1761 C.86 15 ET0ANCL -0.3747E-02 0.2711E-02 
-----1 ;1,1'11- -- -0.1810-  0.1/50- 1I6.J4 1.143T-  1.96)8-  PROPVIM- 0.4066E-07 ---- 

1.4011 0.3210 0.3273 370.29 1.6/99 0.08/5 WATER -0.3190E-03 



MOLTICO0eW TIT C0(0,T0m l' -,11.T .C-  tr-r-;r. 1 

COMPOSITION RESIDUALS (EXP - CALCT 
NO. T IC PFX0 ,cALr yrxP Y(A1f, lift rdWIA PHI CeMPONENT BY COMPONENT MEAN ABS DEV 

40 81.91 1.4970 760.00 /70.05 V.5800 0.58 / 5  811.99 1.1625 0.0608 ETHANOL -0.7538E-02 0.5884E-02 
0.7/40- 1.126a 0.1273 3-97.54 1.1710 1.0609 P1M0PANCL -0.1217E-02 
0.7191 0.2940 0.7152 390.45 1.9295 0.9875 WATER 0.8826F-02 

41 80. 0? 0.5401 760.00 778.01 0.6290 0.6207 801.4 1.0840  0.0606 ETHANOL -0.7159F-03 0.2697E-02 
00-17v-0 0.1730 0.0763 181.12 1.2640 0.9604 PR0PA'101 -0.3330E-02 
0.3420 0.2980 0.2940 165.67 1.8048 0.9870 WATER 0.4041E-02 

42 82.19 0.6,50 760.00 783.63 0.6400 0./.505 R49.f9 1.0257 0.9614 ETHANOL -0.1536F-02 0.9320E-02 
u."1-81- 0.1090 0.1504 412.2,  t.oPlq 0. ,1609 PROPAmOL -0.1244E-01 
3.1771 0.2130 0.1900 384.71 2.2491 0.)864 WATER 0.1398E-01 

43 80.41 0.566) 760.00 772.01 ').6530 0.6487 780.23 1.0747 0.0609 ETIIANOL 0.4340E-02 0.7893E-02 
0.1110 1). )(,70- -000714 -17'4 .7 7-  1.751-1 7.^604--8R('0  vnot. -o. 3403E-02 
0.3233 0.4s00 0.2819 350.69 1.8410 0.9868 WATER -0.9360E-03 

44 82.78 0.5940 760.00 780.43 0.6000 0.9050 862.51  1.0174 0.9621 ETHANOL -0.5760E-02 0.4794E-02 
0.1-011 0.17(0 1.1784 413.07 1.1458 0.9603 PRCPAN0L -0.1427E-02 
).)190 1.1330 0.1251 305.40 2.4058 0.0856 WATER 0.7191E-02 

45 81.47 0.5050 760.00 1/9.21 0.6720 0.6714 821.17 1.0761 0.0612 ETHANOL 0.5805E-03 0.7066E-02 
0.715-0 0.1140 0.1246 301.01 1.10-31 0.0602 PRnPANOL -0.1060E-01-- 
0.1000 0.3140 0.2040 375.32 2.1967 0.9962 WATER 0.1002E-01 

46 R2.11 0.6620 76().00 7 80.30 0.7600 0.7516 841.27 1.0134 0.'0120 ETHANOL 0.6502E-02 0.6885E-02 
1.7610 ---0.117ft 0.1471 492.,,e 1.-0510 0.9596 PPOPANOL ---0.1033E-0L___----- 
0.0780 0.1030 0.0902 385.02 2.5358 0.9847 WATER 0.3825E-02 

47 80.02 0.69111 760.00 769.79 0.7140 0.7337 717.66 1.3244 0.0712 ETHANOL 0.2775E-03 0.5177E-02 
9.1290 9.1660 1.1738 168.62 1.1427 0.0596 P8OPAN0L -0.7766E-07 
0.1910 0.7100 0.1925 354.09 2.1579 0.9854 WATER 0.7488E-02 

48 80.07 0.6940 760.00 /77.80 0.7400 ).7432 770.14 1.0251 0.9609 ETHANnl 0.5793E-02 0.3862E-02 
7.1110 0.0580 0.06'7 369.41 1.1556 0.9592 PROPANOL -0.5615F-02 
1.1050 0.1930 0.1931 354.93 2.1377 0.9852 WATER -0.1084E-03 

49 81.14 0.7171 760.00 780.1? 0.' 070 0.7706 P17.1/ 1.0138 0.9916 ETHANOL 0.7396E-02 0.8227E-02 
0.1,-09/- n.1120 1.1141 189.77 1.0(6/ 0.0501 PR0PANOL -  -0.1234E-01 
0.0880 3.1110 0.1161 373.37 7.47 ,-'6 0.1843 WATER 0.4944E-0? 

50 80.41 0.7910 760.00 785.00 0.1230 0.8259 /01.12 1.00/3 0.9(11 FT0ANIA. -0.2924E-02 0.2285E-02 
n.ilea 0.1750 1.0716 )7',.P° 1.0%95 0. 0581 PROPAN01 0. 3427E-0? -- 
C.1000 1.1)20 0.1)25 160.71 7.4162 0.9835 wATFM -0.5024E-03 

51 84.07 0.4700 760.00 768.29 0.5310 0.5301 004.6 1.029,1 0. 1625 ITHAM0L -0.0767E-02 0.1505E-01 
-1.'<17;i  0.?45,0 0.25.81 436.100 1.`14i5 0.9h25 PPOPANO1 -0.1131F-01 
0.1640 0.7340 0.2114 416.05 2.3597 0.0881 WATER 0.2258E-01 



Fil-tANMI11) - TV.: -1.4c.P1OuL(11----WATI!R/11---- S1.-5TO'.1--T)19 - 

. ...., ..... _. ____. 

PURE COMPONF.NT PROPERTIES  

IC Pc VC orAcr,A omFGAH DIPOL E- ETA COMRCI`XNT I0 

516.00 61.01 161.30 0.637 0.152 1.691 1..10 ETF 4 NC1. 11 
506.5o 47.I;o .f1--- 1 1.66- -0.1197 1.rc0-  n.0 Isc-r?nn ?? 
647.40 119.30 5i.20 1.344 0.110 1.950 0.0 4:A I f- It 34 

PuR F CCMPUN ENT PP F 0 1r T IV E EQ11 AT IONS 

VAPOR PRESSURE (ANTOINE) F111AT ICN crcFrICIENIS MOLAk VOLUME EQUATION COEFFICIENTS 

A fi C COMPONENT A R C 

0.80449E. It 1715-43-11r---  )4 ----171.7.-76?-03- ---r-T11A-N1‘.-t• -0-;-S?- 70E--  07 -0.1 Lt-lf--0t ---07,16i0Ott--,03---- 
0.66604E 01 0.11305F )1 1.11291E. 03 I SII-C3CJH 0.141RE 03 -0.4981E 00 0.9287E-03 
0.-79T 513F or- -0;16617E14' -0.77111E 03 IxATEF 0.2239E. -02 -0.3642E-'01 0-.6856E-'04-- 

BINARY INTERACTION PARAMETERS 
MODEL NtImIl ER 4 gl NAP-Y I-Cr-  1\711111-f-ft 5 -eRnER 

- Tr% rcr 603-.06 r T u A NilL - TSC-C3 CH n3 0 
393.97 952.09 FTuAk'IlL - WATER 103 0 
6-Fr7•:-. 17 1137.-er-9 t- STI-Oltif{-  - - WATER - -211 0 

HAI A CCNSISTENOY TEST 

C. I (1) 3.3538 

SUMM-ftft-f)-f---41-t A fl-S-11- C-A t INF1.3P-MAT1 tiN  

lflusio.  ;NIS. 11EV. IN PP ESSUPE -  CAl CS. - 0.1270F 12 
MEAN 91S. DLV. IN ELMPOSIT PIN CALLS. 

COMPONENT 1' 0.9700E-02 
CL1PEN1 NT 7 0.1062F-01 
'eliMPCNI MT- .---3- 0 :Et 7 ,--02:-  

11RAN9 - 1E AN A95. rry . IN Cr t11,1!S I 1 ION [ALES. 0.9647E-02 



---*Ittl-tt-3-INVIT-IT SO -1- 1-tItTl. --- 

COMPLSITION RESIDUALS (EXP - CAICI 
NU. T X PEXP 0CAIr Y0XP Yr- Air FIL1 (;AMMA '41 COMPONENT KY COMPONENT MEAN ABS DEV 

1 R1.00 1.0170 760.90 771.20  0.)1?0 0. )1f2 806.90 0.0114 0.9579 ETHANOL 0.1474F-01 0.1050E-01 
).877-n 0.9780 0.1270 712.81 1.0122 0.9899 M-C3011 0.9652E-03  
0.1960 0.1460 0.1569 160.1? 3.0697 0.0893 1../171 9 -U.1976E-01 

2 81.91 0.3200 760.00 774.41 0.1260 1.0230 022.(0 3.9429 0.0587 ETHANOL 0.5068E-02 0.1057E-01 
-11-:-(4,1t7 1.1980 0.8897 727.60 1.0037 0.0861 ISO-c3nH 0.107()E-01 
0.357o 3.1780 0.0039 379.0? 3.3528 0.9890 WATER. -0.1586E-01 

3 80.80 1.0260 760.30 790.14 0.)36c 0.0322 P00.93 1.1525 0.9564 ETHANOL 0.37621-02 0.9641E-02 
1.41-70 n.,,,mo 0.56.5 707.17 1.4675 0.9954 Isn-c30ri -0.1447E-01 - 
1.5571 0.4140 0.4133 365.38 1.6302 0.0904 WATIR 0.1065F-01 

4 80.27 0.0410  760.00 741.44 0.1400 0.0409 786.08 0.0479 0.9587 ETHANOL -0.7961E-03 0.4252E-02 
0.-e-,4e4ft--- -e60,d0 11.673t CO2.04 1.0030 0.9856---1511-C3OH 0.6378E-02 
0.2670 C.2900 0.2156 357.67 7.3173 0.01198 WATER -0.5583E-02 

5 86.96 0.1420 760.00 759.66 0.2420 0.2154 1095.93 3.7167 0.0610 ETHANOL 0.2663E-01 0.1775E-01 
-17.1/710 1,.t700 0.1045 900.43 7.0105 0.9863 Isc-c3rH -0.2455E-01 
0.0350 3.9180 0.59(11 469.6) 1.0202 0.0914 WATER -0.2089E-02 

6 80.22 0.0560 760.00 782.14 1.1720 0.0977 781.58  0.9812 0.0566 ETHANOL 0.1432E-01 0.1301E-01 
-1:9940- 0.5960 0.6155 690./4 1.1493 0.0855 ISO-C30H -0.1952F-01 
0.1480 0.3320 0.1268 356.99 2.0356 0.0899 WATER 0.5193E-02 

7 80.53 0.0630 760.00 781.39 0.0740 0.0629 792.82 0.0390 0.9575 ETHANOL 0.1117E-C1 0.1219E-01 
0.7680 --0.7100 -0.712'-t -609.19 - 1.1337 -0.9858 1-SO-C3OH  0.7115E-02  
0.1690 0.1080 0.2143 361.43 2.7103 0.0994 WATER -0.1829E-01 

8 81.10 0.0/110 760.00 775.?? 0.15CC 0.1259 810.°1 1.3002 0.9575 ETHANOL 0.2409E-01 0.1713E-01 
0.-mrscr  0.4i00 n.4557 715.69 1.6°67 0.9956 ISO-C3011 -0.7570E-01 
0.6260 0..200 0.4184 361.00 1.336t 0.9903 WATER 0.1609E-02 

9 80.28 0.1020 760.00 779.87 1.1060 J.1021 715.16 0.9406 0.9576 ETHANOL 0.3912E-02 0.5815E-02 
0.6961 1.6650 0.6607 692.1? 1.0501 0.9858 ISO-C3011 0.4809E-02 
0.2020 0.2 290 0.21/7 397.91 2.5360 0.9893 WATER -0.8724E-02 

10 80.79 0.1240 760.00 774.37 0.1750 0.1655 800.61 1.2129 0.9578 ETHANOL 0.9547E-02 0.1086E-01 
9.1-000---- 0.4160 n.432-11 706.70 1.5,11 0.0857 1S12-C39H--  -0.1630E-01 
1.5760 1.4)00 0.4)21 189.21 1.4645 0.0911 WATER 0.67471-02 

11 80.32 0.1260 760.00 778.36 0.1300 0.1269 786.9,  0.9517 0.9580 ET1AN0L -0.6780E-02 0.1365E-01 
it. t.tlq 0- 1.5 010 0.6575 603.45 1./1°4 0.°998 isf,c3rH 0.20471-01 _ 

0.1760 1.21)0 0.2157 358.10 2.8110 0.5891 wATIP -0.1365E-01 

12 80.30 0.1110 760.00 777.06 1.1500 0.1141 7-49.96 0.0926 0.0591 ETHANOL 0.2499E-01 0.1663E-01 
-0.7,970--- 0.5910 0.696, 692.80  1.9371 0.9198 ISO-C3011 -0.4700E-02 -- 
0.1700 1.1900 0.2103 358.10 2.8527 0.0891 WATFP -0.2025E-01 

13 80.07 0.1393 760.00 776.94 0.1650 0.1,06 775.14 1.0243 0.0575 ETHANOL 0.1054E-01 0.2514E-01 
0.4-110 0.4790 0.9167 686.44 1.1944 0.0857 1S0-C30H .-0.17711-01  
0.3110 0.1510 0.3149 354.00 1.9024 0.0897 WATFP 0.1817E-01 



ESH121-4;tfl'IT.Y- , -  

COMPOSITION RESIDUALS CEXP --CALCY 
NO. T X PFXP PCA1C yrxp YCALC 1 101. GAMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

14 80.19 9.1c11 760.00 776.29 0.1900 0.1695 782.19 1.0640 0.9576 ETHANOL 0.2847E-01 0.2513E-01 
0.42.19 -0.4400 1.4177-  (-89.9,1--  1.2c/20 0.9857 15^-C3OH -D;3770E-01- 
0.4190 0.1620 1.3529 35t.5? 1.7710 0.9897 WATER 0.9223E-02 

15 81.76 0.17)1 760.00 7(3.49 0.3150 0.3277 P30.34 1.6973 0.9597 ETHANOL 0.7300E-02 0.5277E-02 
0.1019 -0:7770 1.7199 714.93 ?.34P? 0.1859 1SO-C10H  -0.7919E-02 
0.7300 0.4430 0.4424 379.19 1.20c5 0.9899 WATER 0.6120E-03 

16 81.01 0.1950 760.00 769.70 3.2770 0.1745 107.79 1.3694 0.9598 ETHANOL 0.2462E-02 0.9148E-02 
n.i/nn 0.3100 0.113' 713.10 1.75111  1.9398 1sn-c3nti -0.1377E-01  

0.6170 0.4110 0.411/ 169.47 1.1569 0.9898 WATER 0.1126E-01 

17 79.93 0.1860 7/0.10 /76.37 0.7050 0.1949 775.01 1.0116 0.9579 ETHANOL 0. 1023E-01 0.6940E-02 
o.4)60  9.4930 0.5035-  682.53 -1.1149 -u.q897 Isr-t3oll -0-.1049E-01  
0.1190 0.3320 0.1018 352.80 2.0645 0.9893 WATER 0.2484E-03 

18 81.63 0.1940 760.00 /66.11 1.3180 0.3514 826.30 1.6177 0.9597 ETHANOL -0.1538E-01 0.1025E-01 
a.rnio    0.?1.40 0.712 731.11 ?.1967 0.0858 Isn-c3nt4  0.80TCE-03  
0.7060 0.4480 0.4534 171.72 1.2318 0.9897 WATER 0.1456E-01 

19 79.92 0.1010 760.00 776.93 0.2150 0.2051 774.7? 0.0934 0.9580 ETHANOL 0.9794E-02 0.1250E-01 
1.4900 0.5097 682.25 1.1170 0.9857 IS0-C1OTE° -0.1875E-01 

0.2900 0.2950 0.2861 352.66 2.1479 0.9892 WATER 0.8947E-02 

20 80.76 1.2020 760.00 772.79 0.2230 0.21)8 799.73 0.9654 0.9595 ETHANOL 0.1221F-01 0.8142E-02 
1.7180 0.6710 o.6r1-3-  705.0-x-  1.0P92-  0.0860--/Sn-CITTH----=0:2517E-03  
0.0900 0.1040 0.1169 364.70 3.0327 0.9913 WATER -0.1196E-01 

21 80.69 0.2110 760.00 772.99 0.3130 0.2197 197.67 0.961? 0.9595 ETHANOL 0.3271E-02 0.9611E-02 
 .214/ 0.6700 0.6 ,1 703.01 1.1103 0.0859 ISO-C3C1H- 0.1114E-01 
0.0351 0.1070 0.1214 263.77 7.9077 0.9882 WATER -0.1442E-01 

22 80.32 0.2123 760.80 771.46 0.1050 0.291L 786.55 1.1770 0.9596 ETHANOL 0.1395F-01 0.1623E-01 
0.2610- 0.1170 0.33/3 (93.45 1.4145  0.9957 Isn-c30H -0.2435E-01° 
0.5010 0.3910 0.3726 358.39 1.5E11 0.9194 WATER 0.1039E-01 

23 79.86 0.2380 760.01 775.10 0.7600 0.255? 112.,15 1.0280 0.9583 ETHANOL 0.1284E-01 0.1340E-01 
1.161? 0.9357 -rsq-clqw -0.70inF-ol 

O.3'.70 0. ii6u L30117 361.91 1.w61 0.0101 WATER 0.7257E-02 

24 80.65 0.7550 760.00 769.12 0.1790 (1.1519 796.41 1.1000  0.9593 ETHANOL 0.2011E-01 0.1498E-01 
0.1660 ).2270 9.7405 717.8C 1.6165 0.°357 tsr-c3nH -0.2247E-01  

0.579) 0.1040 0.3917 3(1.1P 1.4112 0.0P93 WATFP 0.2350E-02 

25 80.73 0.2660 760.10 766.62 1.3940 1.3I9 798.82 1.5539 0.0596 ITHANUL 0.6120E-02 0.8666E-02 
 1.1379- 1.1900 0.1110 705.'' 1.7091 0.9157 Tsn-c2911 -0.1300E-01 _ 

0.6020 1.4)40 1.A,',1 164.1' 1.3721 0.9192 WATER 0.6878E-02 

26 80.74 0.2760 7(0.00 765.05 C.400C 1.4.1',4 (90.11 1.3767 0.,01)8 ETHANOL -0.1441E-01 0.1305E-01 
0.ti-TrY 0-;1410- -0.18f? f'") .At, 1.7511 0.0857 -150-C3OH -0.5159F-02  
0.6100 0.4180 0.1084 164.50 1.3551 0.9891 WATER 0.1957E-01 



xn*Pr~o~,~-~r~mr~x '-- ------------'--------- -- --- -----' --------- --- 
---------------- - - - ' - - ' ' - --c0nr0s7r,om nssronALS-  (EXp no. r x pFxn »c*/C vCxp v C^ ~ C |lr/ o~~"x p*~ co~pvnpwr BY cuqpsmpwr me4m ABS mEx 

Zr 00.67 0.2940 r(O.nn /6n.61 0.4p10 0.473" 797.01 /.3314 u.vsp/ p,*xmoL -0.28e9E-02 0^2798E-03 
t 211'0 0.1850 0.m6l  m.lq"a--x~1--r Inn -o~~~~~~-o~ 0.9360 0.3940 o. 39^o o.sov« ^a.~n 1.3902 u.oY r o.41v7c-uZ ' '163.48 xn wxpn  

28 78.72 7o.r2 o./"xn Tao.nn 74+,32 n.117c 0. 1044 740.0n o.ve+7 0.1)599 srHotmL -0~136p[-02 o.vO+uf-V 3 
71-467n -------'~-------~ ^ * n n ~ * .~~n - n.~z~~ o~o.~r ' ~,uonp n,~~ ~~~sn-c~ 0.9534e-03 --- -'-- 
o.;+on n.rwo 0.21+8" 3/5.nl 2.2669 o.nxoo wATpx n.4000F-oo 

ay 80.25 0.3n4l 760.00 775.91 0.31*o o.3143 /o^.^7 o,v77o 0.051)5 rr*^moL 0.370C[-02 u.1102E-0l 
 5 l rrr ----------- n.ssno n.s»rz -- o, 1.4n 1.0185 n."x97 ln ~-cyn// - 0,1292c-01 -- ------ 

,).1 320 u./4*s »~`.~n ,,r^4n o."n,u WATER -u.16snp-o` ~   ~   
no 81.20 n.3120 760.00 /e1.14 C.930n n.ox+o xi».no 1.5s76 0.9608 p/*Awo/ -0.40+0[-02 0°4269E-42 

n.o2IT1 >- -.1 ~~n-~xn,~ -n,~n*re~o~- -'-----  
0.b610 0.4090 o,^1}4 »r1.ry 1 .z61( o.nxn6 wxrsx -0 .2357s-02 

31 79.80 n.x,xO 760.00 77Z.r9 0 ,1660 0.3730 7 71 .20 /.0903 0.n5~U EYn«NcL -0.6q 53 E-02 0.8690E-02 --~~~rz~ -- snr1----6rn- »? --1~2*24---o.'91356--l3o-C30W---=o~6082s-02-  ----' 
n. 4110 0.3380 n. 3 2 50 350.05 i.76/5 0.9a37 WATER ().1304E-01   

sZ 90. 12 390 760,00 770.30 u."..o6o n.4 It,a 780.6 1 /.1v|7 o,ps*+ ETHANOL -0.1030c-01 V.7647E-o3 
s~~ -  ~x7.n»---i.4 l~1

-  'n.nosu--l5n-C3ox----=a.l|anE-nZ- --'--  
0,+150 0.3700 o.»,os 395.52 1.5506 o.onv7 wxrex 0.1147E-01 

33 79.6+ o."60 76o.00 r74 .ox 0.3500 0,1*04 r~0,sz 1 .0364 n.«mv Fnwno~ -0 ./ 040p-01 0°8646E-¢2 n.n4*n--- -n ~ `*9 10--0-~ ,S\a 'f,r^.*"--'/.x+n~ --- - 0.985 6 zn*- ~0.2572c-02- --------- 
0.3010 0. ?880 o4o.av 1.9862 0. 9885 wo7cx o.izyrp-nl 

a+ 80.7+ o.34on 76u.00 T*+^z4 0.5 260 n.mm 7n9.12 l.+Oao 0.')605 ETHANOL -0.7832E-02 0°6164E-02  ~ 0.n4 ~---- 0173o---0-.*-07*4 -7(7115.1V-'-z-.8 4 z*-u.- c)nv5 --~So-r3nn -0.t*14*-0z----'---- 
o.~n10 0.4010 o.3v\n V.4. 90 |, *n, o.nxo~ WATER o.n2 4~c-uZ 

35 un.5Z n. 3 4 o 7~u.no 7u~ o.uo n. 3 , n n /~p.+, ~.oxsn 0.9605 rr*^wuL 0 ,2019 p-02 0.4352e-02 -  ~ o.n o 
nn ------- --- -'--o.s9un ''0.55i9- ^9p.1n -  |.xon^ o,n'sr S!)-C7on n.+517s-02 ------' --'----- 

n.nmo 0. 700 n.nr^s »61.x« s.o»\^ u.»n/\ w»rpx -o.6 nz7c-Vz _    
}a 79.70 o.»ryn 760,30 77?.x2 0,3a6c o.,u«? rw.,, 0. 01418 0-9,96 cr*uwoL -0.324/p-op 0°3060E-02 

o.*,"n ---- n- 0-*233--67^.15----1.1383 1)856  1SU+r3011----^0.13+°c-02 ------'--'-'- 
0.16+1 o.\ 9 zu "./xr4 s4v.s4 2. .()A o,"or/ W^rcn o.4 oxne-oz ~     

yr po.a» 0. 31160 76o.00 7*l.r4 0.4200 0.4176 7n s « 5.~ o.vnar 0.')6 13 ET*xmn 83C )IF- V.os+p-OZ 0. 559oE-02 --o.«~o~---- ------ - - 3.9920 - ( . s:+7 - 701.04 '~.ovrx 0.')9)7 ~o nnr ~~ ~ -c»nn -n.zrll[-oa - ' 
0.01,10 fl. n.nzu o.o/r` ~~z.n ~.1»n 0. Q165 w*rcx -n.56xr[-o2 ~   

38 7v.+6 0. 3020 7^n.00 771.85 n.^Q& o.+,ax r6/.zn \,v4/7 0.9593 r,nvwnL 0.1921E-01 0°1281E-01 
o,zn(Tr)- --'---------- -n.rroo 0. ?046 66".n* 1.1508' o.ox:o - lym-c30f'---0.i86Ic-01 ---' - -  
n.3Lnn o.zmru o.zn2^ 34(,.16 l,p»67 o.puui wxTpx -o.aui]E-n] ~    

39 T".s} 0. 419") 76 Of) 773.11 0,4,/: n.*pl ra,./') 1.0043 0. n506 FTx^noL -o.}oi]E-n\ 0.9421E-02 
0.-1nr0 -- -o~~ -- aro.v - 1 -- /.nvx?- ~o.oO54--~~o-C~~x 0 - 1413[-01-  

- 0.2ulo n,znun o.
roo--n~x~~n-

2 z2n 346.86 2.3224 0.9875 w«7pn -0.3999E-02 



MULTTCOM?(MtNT ST(61];inN R-t=surN-/C 017.1  

COMPOSITIOr RESIDUALS-  (EXP--  tAtCr 
NO. T X PEXP PCT, LC YPXP Y(ALC FIOL 0A4MA PH1 COMPONENT BY COMPONENT MEAN ABS DEV 

40 79.37 0.4240 760.00 772.37 1.4500 0.4469 758.69 1.0273 0.9595 ETHAN0L 0.3076E-02 0.3775E-02 
9.11q0 17940 8.794p-677.07-  7.10u9--  (1.;,7954-----ISEtztlim -07136-61E=12 
0.2611 0.7560 0.2534 344.90 2.090? 0.0677 WATER 0.2587E-02 

41 70.50 1.4710 760.00 770.n? 0.5760 0.5410 762.45 1.1188 0.0599 ETHANOL -0.1698E-01 0.1826E-01 
tr.-7,qa 1.1160 0.1464 (70.64 1.281P 0.9152 icn-r311)i-  -0.1047E-01 
0.4010 0.1380 0.3106 146.7? 1.6997 0.08/6 WATER 0.2740E-01 

42 80.21 0.419) 760.00 769.67 1.5260 0.°14 783.28 ).9980 0.9639 ETHANOL 0.1759E-01 0.1172E-01 
1.47/Tn 1.4140-  0.4144 690.16 0.9914 0.9052 1sp-c39u -0.1044E-01 
1.0411 0.1500 0.0572 356.81 2.9626 0.9050 WATER -0.7156E-02 

43 79.31 1.5160 760.00 773.24 0.>7.2,0 0.5216 156.9( 1.1006 0.9600 LTHANO1 0.4265F-03 0.4289E-02 
0. 31-5J ri3-7n9o- 077900  669.47+ '1.0478 0:739'2 1S0=1-1011 0.6007F-02 
0.1710 0.1820 0.1114 344.06 2.3460 0.9667 WATER -1.6433E-02 

44 80.01 1.560 760.00 769.99 0.5120 0.58/9 177.96 1.0030 0.9611 ETHANOL -0.5482E-02 0.8019E-02 
0.7111     0.1/20 0.3790 625.17 -0.9884 0.9349 -TS0-C3OH  0.1203E-01 
0.0110 0.1160 0.0425 154.21 2.917? 0.9852 WATER -0.6546E-02 

45 78.08 n.6170 760.00 747.89 1.6180 0.6439 772.14 1.036? 0.9610 ETHANOL -0.5/70E-02 0.1079E-01 
07.-1'400 -13.1740 0.1344 612.49 1.1157 0.0191 ISO-C10H  -0.1041E-01- 
0.2430 0.2380 0.2218 327.26 7.05(4 0.0364 WATER 0.1619E-01 

46 /8.88 0.6680 760.00 770.13 3.7060 0.771( 744.61 1.0737 0.9604 ETHANOL -0.1764F-01 0.1176E-01 
0.021-0- 1.-1120"'0."0-77`T- t7,3.77-  /.7584--  0.1844---tS17=C1CH --0.91-4fr-02  
0.1110 1.2620 0.2535 338.11 1.8200 0.9857 WATER 0.11480E-02 

47 78.86 0.7160 760.00 772.44 0.7240 J.71(0 744.06 1.000? 0.06)6 ETHANOL 0.7957E-02 0.5304E-02 
0.1690  1.1440 0.1508 693.71 1.0155 0.9843 isn-c30i -0.6792E-02 
0.1250 0.1120 0.1132 137.01 2.1060 0.9847 WATER -0.1165E-02 

48 79.23 0.7440 760.00 771.24 0.7560 0./612 754.65 1.001,4 0.9611 ETHANOL -0.7239E-02 0.8051E-02 
-- 1.7110 0.2120 1.1199  663./8 0.9616 0.9139 1S0-C30H 0.1208E-01 

0.0110 0.1420 0.0468 142.05 2.7244 1.9315 WATER -0.4838E-02 

49 78.53 1.7510 760.00 770.02 1.7700 0.7017 714.71 1.0198 0.9606 ETHANOL 0.1264E-02 0.2482E-02 
0. 1,,10 0.1610 0.0647 -644.10- -1.1099 1.0840-73+-["30W -0.1723E-02 
0.1730 0.1690 0.1666 333.1? 2.1880 0.9445 WATER 0.2458E-02 

50 79.08 0.7960 760.00 770.89 0.3150 0.8117 750.15 1.0047 0.9611 ETHANOL 0.3111E-02 0.3684E-02 
 0.1710- n.1450 0.1509 659.11 0.9980 0.9816 tsr-cinH -0.5526E-02  
(1.OA1) 1.1400 0.037' 340.'3( 2.7177 0.9029 WATER 0.2215E-02 

51 79.66 0.411) 760.00 769.18 ).5140 0.5141 77,7.11 1.1459 0.6698 ETHAra -0.1014E-01 0.6761E-02 
n./3lo 0.1610 0.1591 (75.04 1.1117  0.9853 1SO-E1044 0.4810E-02 __ 

0.4360 0.M0 0.1777 148.6/ 1.616? 0.0679 4ATtP 0.5251F-02 

52 70.17 0.5610 760.00 769.11 0.6420 0.6411 752.91 1.1048 0.0603 ETHANOt 0.8854E-03 0.7843E-02 
1.,1 -1) J. n990 1.1718 7t1.f7-  1.2821 -0.9149-  m-cyln -0.117tr-01  
0.1690 0.2990 0.2881 342.11 1.7309 0.9667 WATER 0.1088E-01 



---- 

NuLTICOmPtmr-mT 5,71JITICN ri".7171-tT-tC111T71- 

COMPOSITIOM RESIDUALS (EXP - CALC / - 
NO. T X Pr XI' 'TALC Yr. XP Yf ALC NCI. ra.mMA 0111 cOmpONENT BY COMPONENT MEAN ABS DEV 

53 78.58 0.807n 760.op 76no9 0.1140 0.410n 716.14 1.0064 O. cw.,011 ETHANOL 0.309E1E-02 0.2666E-02 
A. e v4? 0 -0'71n70-  - - -.0 ; 0124-  - • - - 645. 71-  - 1.04.41 - — 0.9837-1SO-CIMI-----0'.5275E-03 
0.1010 a. t 040 0.1075 334.00 2.4100 0.gi136 WATER -0.3471E-02 



. ' . - , -1-31 - S-1,-1-71•7,t-orm - 

PURE CCAPONENT pRo p ER T TES 

TC pc VC OMEGA 1'1E3 AU DIPOLE ETA COmPCNENT ID 

516.00 63.00 161.30 0.637 0.157 1.6 co 1 .11 ), TI-ANCI. 11 
647-.40 tr.I .31 -5-5.--2-1- - 1.34•i -0.-11r) - - 1.050 - 1.0 - ItiAT ER 34 
585.20 50.71 244.70 0.208 0 . ..) 0.0 0.0 0 T (IxA NE, 10 

POP E ciiipoNENT PRE ()VT 1 v c EQuAT 1 oNS 

VAPOR PRESSURE (ANTOINE) EQUATION CCCEF IC IFNI'S oOL AR vf-11.(1mE EQUATION COFFFICIENTS 

A B 1. CMIPCNENT A li C 

0.vp.4./r-  nt o.15543r 14 3.22765L u3----  
0.79668E 01 0.166821 n's 0.22830F 03 WATER 0.2289E 02 -0.36421-01 0.6856E-04 

. 7431SF 01 0. E554-7-r-14-----  0;24-734E-  03 - - --Ty! nx VIE -0.-71-17E- -02 -0;4190E-02 '0.1- 698E;;03-- 

81 NARY INTERACTION PARAMETERS 
MODEL W4 BER 4 -131-NARY--  In--1111'4B E P-S.- -fTPDE R•  

3c)3. 17 012.0p F- T-oA7ult - 34-Artit- 113 - 0 
369.15 285.35 ETHANOL - 010x1NE 73 0 

0 

•  
HALA CONSISTENCY TEST 

0 I( 1) 0.0521 

Su1AR Y 01 S I Ail s I I C A t-i-N-E-M- 1--T-(111---- 

-t/t. F -An 71-8--. flEAr. IN 1RE-S- SURC - CAL CS. 0.1760E - 02 
MEAN ABS. OFV. IN CoMPOSII INN CALCS. 

- COMPENE711-  1 - 0.1524F-,,01 _  

CI;vPoNf-"IT 2 0.12461-01 
C-C•88 C7:1_ NT  

------tpA, --TAN 305. DE. V . I "4 Cr"OlnS 17 INN CAI r: S. 0.13snr-01 - - ------- 



MULTICOMPONENT SC1_UT10N 1-E-StilT-.1--  

COMPCSITION RESIDUALS tEXP - CALCT- 
NO. T X PFXP .ICALC YrX1) YCALC FUJI 1911 COMPONENT BY COMPONENT MEAN A8S 0EV 

1 86.16 0.0551 760.00 745.18 0.1180 0.1337 076.10 1.7933 0.0688 ETHANOL -0.1567E-01 0.1044E-01 
0.4--8t0---- 9.4450 l.4434 451.41 1.4991 -0.9918 4AT-F1t 0.1575E-02 
0.4610 0.4370 0.4229 455.77 1.4451 0.9664 OfOXANE 0.1409F-01 

2 86.36 0.3611 760.00 754.65 0.L130 0.1424 981.49  1.7317 0.9687 ETHANOL -0.2942E-01 0.2416E-01 
3.447(7 9.4210 1.4298 464.91 1.5807 0.9916 WATER -0.6820E-02 
1.4970 0.464C 0.4278 458.78 1.3774 0.9661 010xANE 0.36248-01 

3 94.17 0.1161 760.00 761.20  0.253C 0.2631 514.7-8 1.5578 0.0667 ETHANOL -0.1020E-01 0.6797E-02 
0.19,1 0.1730 0.1697 420.01 1.6910 0.9896 WATER 0.1317F-02 
9.4710 0.1740 0.3(11 429.50 1.3327 0.9672 DIOXANE 0.6878E-02 

4 83.91 0.1550 760.00 769.00 0.1700 0.2045 P99.14 1.5654 0.9656 ETHANOL -0.2447E-01 0.16/2E-01 
0.4410 17:3.1170-  0.3740 413-.45 1.5627 0.089r  WATFP 0.719f-F-02 
0.4140 0.348C 0.1307 422.96 1.4360 0.9678 DIOXANF 0.1728E-01 

5 81.09 0.2170 760.00 779.70 0.3370 0.3615 872.51 1.4327 0.9646 ETHANOL -0.2446E-01 0.1631E-01 
1.37 -0- 0.3440 0.3106 400.29 1.7137 0.9879 wATER  0.1339F-01  
0.4120 0.1190 0.3079 411.48 1.360 0.9612 DIOXANE 0.1106E-01 

6 82.22 0.7570 760.00 790.65 0.1930 0.4967 844.73 1.4127 0.0633 ETHANOL -0.1573E-01 0.1049E-01 
0.41/D- 1.3460 0.1170 106.71 1..)60(.1 0.9974 WATER 0.0044E-02 
0.3110 0.2610 0.2543 399.59 1.5341 0.9696 DIOXANE 0.668EF-02 

7 81.75 0.2900 760.00 776.16 0.4110 0.4311 430.03 1.3367 0.9637 ETHANOL -0.7010E-01 0.1718E-01 
0.1420 --4;`S25-0--_0:204̀ 1 -- 179.54 1.7647-_0.9R69 WATER -0.25778-01  
0.3690 0.2640 0.2691 393.77 1.3078 0.9696 DIOXANE -0.5E70E-02 

8 80.80 0.1650 760.00 779.54 1.4820 0.4950 800.01  1.7675 0.9623 ETHANOL -0.1303E-01 0.2122E-01 
n.-1-671 0.1780 0-'132 3.65.10 1.6707 0.9962 WATER 0.14838-01 
1.2610 0.1900 0.7118 3:30.75 1.5664 0.9713 DIOXANE -0.2180E-01 

9 80.13 0.4461 760.00 780.55 0.5460 0.5510 790.91 1.1853 0.9670 ETHANOL -0.4078E-02 0.1839E-01 
0.79/0 9.7-'80 0.504 155.ff 1.9469 0.9853 WATER 0.2758E-01 
0.2610 0.1760 0.1996 372.11 1.5465 0.0721 0(0XANF -0.2260E-01 

10 70.57 0.510) 76).00 770.44 0.5090 0.5971 764.49  1.1448 0.9612 ETHANOL 0.1911E-02 0.1218E-01 
0.-31-6-1 0.-2710----0.-2h41.-  547.70 1.7/1:4 0.9361 WATER----13.1636F-01 ____ 
0.1740 0.1300 0.1483 165.03 1.7664 0.0739 DIOXAOE -0.1827E-01 

11 79.40 0.70 760.00 780.65 0.6310 0.6107 759.56 1.1118 0.9612 ETHANOL 0.1128F-01 0.7520E-02 
 0.2661 0.'160 0.2269 746.12 1.89(0 0.9846 WATER -0.1315E-03 -- 
0.1 970 0.1410 0.1534 361.00 1.71'7 0.0740 DIOXANF -0. 1045F-01 

12 79.43 0.7900 760.00 774.72 0.417C 0.78/0 731.91 1.0238 0.9608 L1HAN0L 0.2090E-01 0.1999E-01 
0.1410  0.1140 0.1165 331.17 7.2100 0.0828 WATER -0.2250E-01 
0.1791 0.1(00 0.0765 150.03 2.1844 0.9/83 010XAN8 -0.7488E-02 

13 79.10 0.8470 760.00 764.59 0.1420 0.830? 722.14 1.0120 0.0611 ETHAN0/ 0.2784E-02 0.1857E-02 
1.11mn -0.1080 n.to,u 327.?( /.11l6 0.0125 .- _.._ __. WATER- -0.11098-02  
0.0500 0.1500 0.0517 346.69 2.2268 0.0900 DIOXANE -0.16788-02 



----14tot4T-tetrtr•TNINT Slir1T1,111- Tirli 1r11"1.1 

CCMPT1SITIOV"RESIDUALS TEM> --cALcr- 
NO. r X PEXP PCALC YFXP YCALC FIEI GAIMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

14 78.01 0.8640 760.00 764.06 ).1640 0.8500 /22.14 1.0008 0.0611 ETHANOL 0.4985E-02 0.3324E-02 
(1. -Tini 17.---r75-Cr--  /1:1977 -1-27.''r -7.-1,5-en 0.9123 '4ATTR  -0.7f88r=0-2- 
7).0't10 1.)410 1.04,3 344.f. 9 2.2790 0.0806 01^XANI -0.229°L-02 

15 78.08 0.8130 760.00 762_..08 0.3620 0.8704 712.16 1.0070 0.0611 ETHANOL. -0.1736E-01 0.11.57E-01 
TT. I95-11-- 0.1190 0.1 )70 ,27.'5 2.1104 0.0827 1,11TER 0.7006E-02 
0.01/1 0.1200 0.0134 346.60 2.4475 0.0820 OIOXPNE 0.1939E-01 

16 78.30 1.9/10 760.00 766.92 0.1e1.10 0.9154 720./7 1.J0.38 0.9611 ETHANOL -0.1741E-01 0.1621E-01 
a.17=In 0.,1=-,70 0.)177 330.21 2.5667 0.0BOR WATER 0.2431E-01 
0.o900 0.1450 0.0510 1149.39 2.2275 0.9807 DIOXANE -0.6890E-02 



ETHrt. 4CCIA-IFI1r-.--LTJANOLI21 - Ii1A7F-R131 - SYSTFM 047- 

PURE COMPONENT PROPERTIES 

TC PC VC r'FIA ErArc,AH 11PULt' ETA CCMPOrENT a) 

523.30 37.80 286.00 0.371 0.278 1.7P1 0.90 ETHYL AC 12 
5/ 6-.-P0-----A-3-.00 -I-6r. 3-a- 0 . 617 0.152 - 1-.6s0 - 1 -.1- 0 ETHANOL 11 
647.40 214.30 55.20 0.344 0.110 1.L50 0.0 WATFP 34 

PURE COMPONENT PRE1ICTIVE FOIIATIMIS 

VAPOR PRESSURE (ANTOINE) FlUATION COEFFICIENTS MOLAR VOLUME EQUATION COEFFICIENTS 

A Ii C CONPCNENT A ' B C 

O.71-0-0RIF 01--̀07123 4 7E-14 0.7 -r7! er-o3  vlstyt At- -1.1161E - (1"3- -?7.1700E_00---0.A077-E-=1)3-- 
0.80449F 01 0.19543E 04 0.22265E 03 ETHANOL 0.9370E 02 -0.3111E-01 0.1600E-03 
0.7(7t6KE-II---  0.1:62r-14- ' ,1.22-RinE 03 WIER -0:2219F 02" -0.3642F'-.01 0.-6856r-04- 

BINARY INTERACTION PARAMETERS 
*MEL NU-44-)u),  4 -- -- -- --B1-N-ArY I-1 NU"ER- S-- -mtit!g• 

-1. . . .. t TIM_ - 4C - -ET'tVitir - P4 n 
171.76• 2111.04 ETHYL. AC - WATER 10s 0 
ez3.e6 --1703.sler -rrtivla - WATER 101 - 0 

HALA CeNSISiENCY TEST 

CI(1) 1.1308 

t.111:1 Att-r-r-r Sfi7cT1-S f 1CAt---  t-NtlIP, MN TITIN  

MEAN ARS. OCV. IN-- PRESSURE CALCS. 0.1733F 02 
MEAN A. DFV. IN COMPOSITION CALLS. 

COMPUNFMT 1 0.21.2„-01....  

COMPONENT 2 0.1495C-01 
 -COMPONENT - --3 .0:11644--01 

GRAND MEAN AR S. REV. IN ComPoSITION CALF s. 0.1591:r-01 



ri lh. T !CtIMIIIY4r N T  S010 I Trrl-  l'reS t7177.- 

• • COMPOSITION RESIDUAtS-I-EXP - CAM- 
NO. T • X - PEXP PCALC YCXP YCALC FIN. GAMMA °H1 comPEINFNT fiy COMPONENT MEAN ABS DEV 

1 55.90 9.?m0 385.20 183.63 0.4410 0.4405 335.17 1.7577 0.5683 ETHYL AC 0.4612E-03 0.1311E-01 
n.51.20 -77-.71Tria-  0-.4067 -274:n9-  1-,T07E-97  0:tr716 PTHANCIL ..'.'1:1-966E=01 
1.2140 0.1720 0.1520 117.P5 2.3099 0.9542 WATER 0.1920E-01 

2 55.00 0.0210 295.30 2C1.29 0.0730 0.0539 339.17 2.2520 0.9148 ETHYL AC 0.1912E-01 0.1695E-01 
71.1,1,77n 0.9100 -  0.5017 -  274.09 .1.0005 0.5705 ETHANOL-  0.6296E-02- 
0.0410 ').0170 0.0424 117.85 2.5357 0.9918 WATER -0.2542E-01 

1 55.00 0.3110 277.20 276.65 0.1370 0.0380 139.17 3.0925 0.5776 ETHYL AC -0.1913E-02 0.1787E-02 
r.lmso -06530 0.6903 274.09 1.127S 0.9801 l: EIHANn 0.2678E-02 
0.3850 0.2700 0.2708 117.85 1.6404 0.0939 WATER -0.7686E-03 

4 55.00 0.1553 267.70 354.35 0.154C 0.367 339.17 2.3824 0.5711 ETHYL AC 0.2702E-01 0.180 3 1E-01 
0-.1M, -0.1900" -0-.4,17t 274..19- -1:1-490--  Tc9736 ETHAnnt -0;t75tf-ar  
0.3510 0.2160 0.2255 117.85 1.6933 0.9945 WATER -0.9461F-02 

5 55.10 0.E,730 416.40 414.66 0.6550 0.6590 339.17 1.1472 0.9657 ETHYL AC 0.3231F-04 0.1842E-03 
0.71a0 0.714-0 -  0%2141 274.09 1.4941 0.9636 ETHANOL -1.2759E'03 
0.1170 0.1310 3.1318 117.85 3.9152 0.9956 WATER 0.2445E-03 

6 55.00 0.1371 314.70 151.54 1.5150 0.4'0)3 -;3').17 3.2961 0.9(14 ETHYL AC 0.5572E-01 0.3715E-01 ___  
0.-2130 0.7260 0.2731 274.09 1.5985 0.5730 FTHAW)L -0.4711E-01- 
0.6500 0.2690 0.2175 117.85 1.2676 0.5953 WATER -0.8619E-02 

7 55.00 0.0240 295.30 265.27 0.2540 3.1713 339.17 5.4562 0.9790 ETHYL AC 0.8274E-01 0.5516E-01 
M.2.110 -1.4170- 0-.44613  774-.0t7r---1.11983- -0-.-,4Iot- -E71-1kt,ni -0.1964E-01 
C.7531 0.3750 3.3821 117.85 1.13(7 0.0955 WATER -0.4310E-01 

8 55.00 n.5013 177.40 177.82 0.3143 1.1245 719.17 11.3119 0.5465 ETHYL AC -0.1416E-01 0.9440E-02 
!v.-1570 0.3510 0.3331 274.05  - 3.8012 0.0161- - ETHANOL. -0.4217E-01 
0.5417 0.6147 0.6327 117.85 1.0108 0.9972 WATER 0.1999E-02 

9 55.00 0.1490 404.80 402.16 0.7570 0.7686 339.17 1.035E 0.9667 ETHYL AC -0.1622E-02 0.1081E-02 
0.1-511- - 0.1280 0.1264 - 274.09  1.0736 0.9693-  ETHANOL. .0-.1575F-02 - 
0.1610 0.1170 0.1050 11 7.q5 5.9466 0.0966 WATER 0.4703E-04 

10 55.00 0.3440 374.50 187.67 0.4610 0.4710 339.17 1.5113 0.9675 ETHYL AC -0.1004E-01 . 0.6692E-02 
0. troTrr -9. 'oat) 0.'r775` 774. 0,1 1.1274 0.971'7- -ifTliAttrIL -0.7494E-'01' 
0.0910 0.1590 0.0,,15 11/.85 3.1725 0.9937 WATER 0.7545F-02 



E TttYL ACETtlfirtt-)--.---1,1,--tvint t ..- wil-vDtil sYsrr” 7,,,,i . 

PURE CCMPONENT PROnFRTIFS 

TC Dr, VC nmt--,A PIF:AH 0IPOLT ETA CIMPCNI:NT 1:) 

521.30 37.90 7 4 6. no n.:1.73 o.?7 -1 1.7P0 0.90 ETNYI Ar 1? 
51-6:10 61--:-/11----r,61..10 — n:617 -  - 0.157 • 1.690 1.10 ETPANC:L 11 - - -- - - • 

647.40 219.30 55.20 0.344 0.110 1.853 1.0 TFR 34 

POPE COMPONENT PREDICTIVE EQUATIONS 

VAPOR PRESSURE (ANTOINE) rnuATInm CCIFFFICIENTS HELAR VCLut?1,  EQUATION EOFFFIEIFNTS 

4 11 C EOMRENENT A B C 

0.70111F 01 0.1-7-3-R1T---4vir- -1;-21-711E- rM -flfl-Yt Ar; . 
0.90449E 01 0.15543F 04 0.22265E 03 . EThANO1 0.5370E 02 -0.3111E-01 0.1600E-03 
0.79C611E-11- — cr. -I:66 .17r' 14 0-.27901F 03 AT7P' - " 0.7789E 02 . -0.3647E01---0.;6856E-C4- 

__ 

9I NARY INTERACTION PARAMETERS 
MOTEL TICTITTFR---4----- III NAPY-  1 n--rt.m31.P.-n-- -flRflEil• 

-31%-07 —try..5-r FTHY1 AC - "ETHANCL 95 - 0 
6093.37 7005.14 FTHY1 AC - ..4111:k 111 n 
47n.na- - fiqrs.  6 1 ETHAN(1 - WATER 102 n 

HALA CCNSISTENCY TEST 

CI(1) -4.0551 

---CUmMAR'Ylrr SI-Art-SIT- CAL lATURYATIUN  

-MEAN ARS. nrv. TN PRESSURE-CAI:ZS. 0.4973F 01  

MEAN SOS. OFV. TN  COMPOSITION CALCS. 
COAnCNF- NT I 0.1305E-01 
CCVPCNTNT 2 0. 149E-0! 
CUMPtNEMT-  .3- 0-.11-64F-0-1 

(10 ANO ''EA!! - A31. - 1V. it cclilqsiTivN CALCS. 0.1377F-01 



-01  

COMPCS-ITION RESIDUALS tEXP - CALC1-- 
NA. T X PEYP PCALC VFXP YIALC. ETU ;;AMMA nH1 COIRONINT HY COMPONENT MEAN ABS DEV 

1 70.00 0.3020 710.80 719.63 0.4330 0.4204 578.61 1.6417 0.9516 ETHYL AC 0.1262E-01 0.8409E-02 
0.4640  n71Ito -n-:-.3,7rw- '74,71 -  I.;117.5 0-.9567-  ETHANOL -'0-.51117E=02- 
0.2341 0.1790 0.1057 233.00 2.4254 0.9904 WATER -0.6715E-02 

2 70.00 0.0350 577.80 576.01 0.1170 0.0063 570..61 2.3519 0.0994 ETHYL AC 0.7062E-03 0.4581E-02 
rr„-rt-7-1 a 0.; Fir,30 • - 0.0699 524.25 1.0113 1.9671 ETHANOL -0.6870E-07 
0.0421 0.190G 0.1448 233.08 2.54(4 0.0862 WATER 0.6165E-02 

3 70.00 0.0120 538.40 540.11 0.1550 0.0510 578.61 3.8108 0.9646 ETHYL AC 0.3962E-02 0.1144E-01 
7.-557-r1--- 1.6670 0.6418 524.25-  1.1496 -0.0681 ETHANOL 0:1319E-01 
0.4261 0.2830 0.3012 233.08 1.6154 0.0901 WATEk -0.1716E-01 

4 70.00 0.1620 664.80 676.00 0.3260 0.3335 578.61 2.2990 0.9549 ETHYL AC -0.7466E-02 0.8380E-02 
n.4n?,1 7.-42611-  0,4311 524.25 '1.1042-._--0.9593 FTHANCt -0.51-02E=0L 
1.3560 0.2480 0.2394 233.08 1.8984 0.9913 WATER 0.1257F-01 

5 70.00 0.7190 742.80 709.56 1.6940 0.6715 578.61 1.0500 0.9514 ETHYL AC 0.2246E-01 0.2898E-01 
07,-2-461 0.7.560 TJ.-2995 524.25-  1.5"754_

._._.
__0.n581 ETHANOL -0.4347f.,-01 

0.0161 0.0500 0.0210 233.01? 5.4700 0.c927 WATIR 0.2102F-01 

6 70.00 0.1630 702.20 687.30 0.5130 0.4513 578.61 3.1835 0.9543 ETHYL AC 0.4369E-01 0.3226E-01 
0.-19/0 1- .1160 . 0.23't4 524.7 -  1.- 5444 '0. 0560 ETHANOL -'0.4840E01 
0.6470 3.3110 0.1063 233.00 1.3843 0.0,422 WATER 0.4692E-02 

7 70.00 0.0340 572.00 571.49 0.2600 0.2495 578.61 6.9506 0.9627 ETHYL AC 0.1040E-01 0.1247E-01 - 
.i10 n-;,-1,1t0 n--.1m7tr -5-24.25- 1-.7767T-- -0.9648 rTtiArnt 0.-8217E- 02 
1.7150 0.3440 0.2627 233.18 1.1997 0.9920 WATER -0,1870E-01 

8 70.00 0.7900 722.50 717.85 0.7130 0.7004 578.61 1.0430 0.9512 ETHYL AC 0.4633E-02 0.3087E-02 
ta-.126M 1.1620' 0.1629 '524.25-  1,6808 11.0559 - ETHANOL -0.9094F-03 
0,0760 0.1250 0.1287 233.08 5.1911 0.0939 WATER -0.3717E-02 

9 70.00 0.1040 695.90 700.39 0.4120 0.4006 578.61 1.5126 0.9517 ETHYL AC 0.1145F-01 0.9339E-02 
1.657-1 -0:,5600 -  0.5574 524.25' 1.0053 - 0.1504 E1111.801• 0.256LE-0? 
0.0390 0.1280 0.1420 233.00 3.1979 1.9887 WATER -0.1401E-01 

.._ .  



HEXANE OA f.-ttt-cfr/ftr.N.of:Nf: sysrEvi- -044 

PURE COMPONENT. DR1 0EPTJUS 

TC oc VC (141';A OMEc;AH DipcuE ETA CCmPCNENT ID 

507.90 29.00 3/2.40 0.299 1.1 0.0 0.0 1-EXANC 18 
562.00 41-.-r;11 7611.1-0 /.21t 0.1 0.0 0.0 8FN7ENF 5 
632.40 44.60 307.80 0.252 0.241 1.7C0 0.0 CL-RCN 56 

PuRF CCmPONENT PREDICTIVE TOuATTOMS 

VAPOR PRESSURE (ANTOINE) FaUATION CCEFFICIINTS mCLAR VCLUME EQUATION COEFFICIENTS 

A C COARCNENT A 

0.68778F 01 0.t1-715F-14- -9.n.417E Pc- XANT -0.1(JOF 03 -0:14461 Oa - 0-.5472F-0B-- 
0.69056F 01 0.12110E 94 0.2297^L 03 bENLENE 0.7006F 02 0.149117-91 0.1588E-03 

0;/98-12f 4 0-.27115E-13 

BINARY INTERACTION PARAMETERS 
MOREL NUMIER 4 11-1NARY-  10- VuriltER - fipnER 

1727-4l-  HEXANE -  - 'PEN7CNF 0 
252.89 289.44 HEXANE - CL-BEN 123 0 

-5U2 --t4   Ii-FN7FNE - - ft-MEN 224 

HALA CONSIcTENCY TEST 

CM.) 0.0181 

Su-mmAR1 af-SI-ATIStifkt-tNFoRmATtaN- 

MfAV-- 9EV.; IN PRESSURE CAI CS. 0.2152F 02 
MFAN APS. DEV. IN COMPOSITION CALCS. 

COMPENtNT 1 0.1229F-01 
CCmPuNENT 2 0.930cE-0? 
COmPENUNT 3 - 0-:883PF-02 

4FANRS. nEv. IN crmpostrinN CALCS. 0.1014F-01 



MULTiCOMPOMINT i0LOTIO*'1*--Ftott.t-- 

COMPCSITITIN RESIDUALS tEXP =- CA-LC/- 
ND. T X PFX? PC11.0 YrXP Y(AL( E1F1 GAMMA 00! COMPONENT CY CCMPUNENT MEAN ABS DEV 

1 02.10 0.1070 760.00 717.14 0.3140 0.1260 1372.11 1.5295 0.0643 HEXANE -0.12031-01 0.1326E-01 
1.14"t0 -1--.1aa 0.5181 1010.41 1.110-7 -n.,/71.5. --T1117mr -o.icingr-e/ 
0.5441 0.1400 0.1554 183.97 1.3117 0.9579 CL-BEN -0.7858E-02 

2 91.20 9.1410 760.00 724.67 0.6190 0.6313 1932.1.7 1.2464 0.9605 HEXANE 0.4745F-02 0.6005E-02 
1.7611 1.2050 1.7807 156.56 0.9984 0.0613 BENZENE 0.4260E-02  
0.1900 0.9770 3.0060 112.70 1.1117 C. C501 CL-BEN -0.90051-02 

3 72.10 0.775u 760.00 744.99 0.1980 0.8344 786.70 1.1285 (1.0558 HEXANE 0.3159F-02 0.2104E-02 
0.09TT 1.1960 0.3067 571.n4 1.1964 0.9645 9FNZFVE -0.2322E-01 
0.1440 0.1260 0.0209 94.73 1.4910 0.9412 CL-13EN -0.2920E-02 

4 77.50 0.14)0 760.00 746.44 0.3130 0.101i 931.01 1.2801 0.9578 HFXANE 0.20531-01 0.1969E-01 
o.tio    1).yibo----o.1-757- (.76.7? 170320 0.166? IFM-7-FNE -0.2117E-01  
1. 1253 0.9180 3.9214 116.00 1.0357 0.9454 CL-REN -0.2359E-02 

5 1.05.90 9.1330 760.00 731.16 9.6171 0.59)0 1916.55 1.6284 0.0667 HIXAME 0.3701E-01 0.2819E-01 
0.11140- 0.1411 0.0157 1413.49 0.9493 0.0733 EiFN7FNF 0.5271E-02- 
0.9499 0.3320 0.1743 105.15 1.0163 0.9661 CL-REN -0.4229E-01 

6 79.10 0.3590 760.00 740.50 0.5170 0.5983 973.16 1.2128 0.8589 HEXANE -0.1316E-02 0.2602E-02 
0.14'30 0.141i 710.42 1.0237 0.9671 3EN7ENC" 0.3890E-02 

0.3070 0./580 0.0696 123.93 1.1214 0.0473 CL-RUN -0.2591F-02 

7 80.40 0.0220 760.00 761.16 0.1500 0.0447 1000.67 1.4429 0.592 HEXANE 0.5814E-02 0.3890E-02 
ar.--rn a.9420 G.-9,,e,n -  711.72 1.0065 -0.066(-  -11rN7r11E--  -o.epotrc-o2  
0.0450 1.9980 0.0)98 128.'9 1.2136 0.9462 CL-REM -0.1810E-02 

8 80.40 0.1120 760.00 743.77 8.-) 3f0 0.2143 1008.77 1.3427 0.0591 HFXANF 0.2194F-01 0.1466E-01 
17.-T110 n.7146 o. 752'i 730.7? 1.1287 0.0673 RE)7f-I- -0.1ns7r-01 
n.1780 0.)l0o 0.1331 129.90 1.0125 0.0478 CL-LIEN -0.3122E-02 

9 n1.41 0.06(0 760.00 740.13 1.120 0.1950 1351.58 1.5280 0.9611 OFXANE 0.6960E-02 0.4641E-02 
-0.47/- 1 0.6110 0.691? 101?.7 1.6717 0.97)6 07,N/1- ME -0.1607E-03  

0.4670 0.1170 0.1218 1e(). 0.q044 0.9558 CL-LIEN -0.6803E-02 

10 01.70 1.1310 760.00 717.69 0.6680 0.6(17  1104.92 1.2611. 9.0697 HFXANF 0.2963E-03 0.6409E-02 
17:-71-1.10 0.140 0.724T 814.40 1.9825 n.-)611t 11N7FMF -0.111-51-02 
0.46'0 0.1910 0.13'm 145.25 1.110/ 0.9511 11-01N -0.0615E-02 



- 21 - TO0-11*11-1-1 SYSTEM 045 

PURE COMPONENT PPOPEPTIES 

TC pc VC OMFGA omLiAN DIPoLE FiA CEMPL:kENT ID 

507.90 29.90 17l.40 0.298 0.1 0.9 1.0 HEYA(‘F 18 
562:10 4R.6/-  '60.10 0.'11 0.) 0.0 0.0 RIN7INE 5 
594.00 40.00 01.10 0.241 0.0 0.1 0.0 TCLuftor 33 

PUPE COMPONENT PREOICTIVE EQUATIONS 

VAPOR PRESSURE (ANTOINE) EQUATION COFFEICIENTS m(LAP VOLUMF EQUATION COEFFICIENTS 

A A C COMPONENT A A C 

0.6R771F 11 0.11711-E i.14 ft--.2741-7e 03- HEXANE- 0.17-60F 01 -0.14461 Ilf1 0.5412E-03 
0.69056F 11 0.12110F 04 1.220790 03 11N7ENF 1.7()861 02 0.1491F-01 0.1588E-03 

 1.695131. 01-- 17.T34-31F /4 0.21131F 03 TOLOFNE 0.186(.F 02 -1.5577F-01 0.2770E-03- 

BINARY INTERACTION PARAMETERt 
 /INAPr ro ruvill-1'.S- rrnr-R 

-1-77.43 '19.9q 4NF - RON7ENF If n 
-35.97 306.77 HEXv0E - TOLUENE 12P 0 

-)77.511- 66.94 111N7t'Nf TOLUENE 40 n 

MLA CONSISTENCY TEST 

cm.) 0.3004 

str*Prn-y-flr --S-T-A-rf-Slre-nt-tigZE IMP' kT/-ERI- 

-mr11( AlS. 0EV. IN PRESSURE CALLS. 0.1321F 02 
"TAN ANS. DEV. IN CudOuSITIOr\ CALLS. 

COMPONENT 1 0.1411F-01 
r110LNFNT 2 0.1415c-0? 
CuMPCNINT 1 0.572“-C2 - - ----- -- 

-0PANI 'ArAl ARS. OEV. IN crm)osITInm CALLS. 0.9755F-0? - ______ _ 



MULTICIIMr11vTNT SOL011rN 1.FItttl 

COMPOSITION RESIDUALS IEXP - CA-CC?- 
NO. T X PFXP 'CALL YExp YCA1C FIE1 GAMMA °111 COMPONENT BY COMPONENT MEAN ABS 0EV 

1 81.30 0.2760 760.10 723.91 0.6400 0.9002 1015.00 1.2121 0.9606 HEXANE 0.3076E-01 0.2650E-01 
M.2641 a.',E-rn 0.2'06'0-  758.91° 1.1130-  1t.963-6 -13"ENTEVE -1-;Ag0t4-E-0A---- 
0.4610 0.1530 0.237 207.07 1.0?12 0.0524 TOLUENE -0.20728-01 

2 82.00 0.1630 760.00 755.96 1.1330 0.300? 1055.03 1.2974 0.0591 HEXANE 0.2376E-01 0.1592E-01 
0. (0t,0 0.5770 - 0.5510 774.77 1.0243 0.0674 BENZENE -0.2388E-01 
0.3310 0.1400 0.1300 304.06 1.0024 0.0510 TOLUENE 0.1187E-03 

3 P3.40 0.1460 760.00 757.95 1.1150 0.200n 1099.01 1.3104 0.9996 HFXANF 0.1514E-01 0.1081E-01 
o.41n0 0.971C 0.9472 P07.00 1.0213 0.n6/8 8EN7ENF -0.1E22E-01 
1.3690 0.1640 0.1629 319.94 0.9922 0.0516 TOLUENE 0.1091E-02 

4 - 78.60 0.3140 760.00 756.42 0.5180 0.4997 060.14 1.1870 0.0578 HEXANE 0.1833E-01 0.1222E-01 
0.:97"/u -11;17190-  0-.18/0 609.76 1.0571" 0.0662 8FN7FME -=0542-17E--01 
0."10'0 0.1130 0.1101 271.74 1.0228 0.14n1 TOLUENE -0.6317E-02 

5 74.80 0.4100 760.00 745.33 0.9990 0.5756 8(2.01 1.1310 0.9568 HEXANE 0.23388-01 0.1559E-01 
1.1710- 0.1130 0.3im4 677.(4 1.0863

... __.. 0.9654 9FN7FNE -0.1687E-01 
0.21)0 0.1690 0.0749 238.05 1.0487 0.0478 TOLUENE -0.6505F-02 

6 75.90 0.1970 760.00 747.07 0.5650 0.5568 880.68 1.1462 0.0571 HEXANE 0.8171E-02 0.5447E-02 
0„°3690- 0.3500 0.3550 644.76 1.0749 0.9657 REN7ENE---  -0.4998E-02 
0.2420 0.3850 0.3912 247.46 1.0407 0.0492 TOLUENE -0.3210E-02 

7 76.10 0.4010 760.01 70..47 0.5740 0.5643 894.78 1.l397 0.9564 HEXANE 0.9717E-02 0.6481E-02 
0.17,90 0.14E10 0.15?5; 64,.27- -1.070? 0.0691 TirN7CNE -0.44578-07 
1.2301 0.)760 0.0133 249.20 1.0440 0.9474 TOLUENE -0.5274E-02 

8 95.90 0.1140 760.00 769.43 0.1140 0.3004 191?.'.2 1.3222 0.9637 HEXANE 0.4610E-02 0.4096E-02 
0.121s1 0.1500 0.1965 1145.95 0.9960  0.9714 FIEN7FNE 0.1521E-02 
0.7580 0.48•00 0.4041 475.41 1.1)033 0.9559 TFLUFNF -0.61478-02 

0  00.40 0.1710 760.00 771.19 0.4000 0.3011 1317.52 1.2810 0.0616 HEXANE 0.8874E-02 0.5921E-02 
0.1m40 0.7970 •9.2591 089.'4 1.00,13 0.1906 IENTENF -0.17708-02 
0.6150 0.143w 0.1501 4)0.55 1.0074 0.0515 TOLUENE -0.7110E-02 

10 101.00 3.0640 760.00 778.11 0. ?020 0.1095 1710.44 1.3(11 0.9(49 HEXANE 0.2540E-02 0.2209E-02 
9.111-fcn -n.1100 11.1702 1107,95 0.9-921 0.7725- --EirrilENf ---0.7717;E-03 
0.9320 0.7180 0.6213 553.1 1.0007 0.95/4 TOLUENE -0.3314E-02 

11 101.30 0.0510 760.00 793.43 0.1 730 0.1719 1005.20 1.3688 0.0650 HEXANE 0.1101E-02 0.2106E-02 
0.136n- 0.1960 0.1530  1189.4( 0.9009 0.0727 SEN7FMU 0.2058E-02 
0.0610 0.6710 0.67!r! 592.16 1.0009 0.0574 TO10FNE -0.31588-02 



HEXAIEI1) - EN.!.FNE/-71----TttI/tI'Tt31-- -- -sysTrU -046 

PURE CAMPONENT PROPERTIES 
• 

TC oc VC OPN•:(;A 88FG88 01PCIE ETA Co4orENT 10 

507.R0 29.q0 372.40 0.2q1 0.9 0.0 0.0 HEXANE 18 
---S-6-2:01 48.60 z60.10- 1.211 - 0-.1 0.0 1.0 BEN:7r,!E• 5-  

5R4.)0 40.00 331.10 0.241 0.0 0.0 0.0 TOLUENE 33 

PURE C1NRONENT PREOICTIVF EOUAT IONS 

VAPOR PRESSUIE (ANTOINE) ETIATION COEFFICIENTS MOLAR VCLUMF FOuATION COEFFICIENTS 

A B C COMPONENT A B C 

0.68778F 01 0.tt1I- E,--14.- 1:2-2417f---03 -11-Ex-WVF 0:-F-760E-  01 --1-;14-46t-0-0 0.5477F---01------ 
0.60056E 11 0.12110E 04 0.22079E 03 BENZENE 0.7146E 02 0.1491E-01 0.1588E-03 
0.694513r II 1-7.13411r14- - 0.21938C - 0 TOLUENE - 0.9886E- 02 - -0:557/E01 0;2770E--,03 - 

BINARY INTERACTION PARAMETERS 
MO )EL murcri". 4 BTNIARY 10-mw,nri".1.;- rPncv..- 

365721-- 6-1911 -11EXANF - - 8FWENE 36 0 
180.80 130.40 HEXANE - TOLUENE 120 0 
15•!;.4-0 -1!0.8- 0-- -RENZ5NC - TCDIENE 40 - - 1 

HALA CONSISTENCY TEST 

CM) 0.0868 

SUMMAR-Y OF ST-ATI-STI-CAL -I-NP1- :aAT-1-ON  

MFAN - A1S. !Irv. TN -0PFSSUPE CALCS. 0.574°F_ 01 
MEAN A0S. UEV. IN COMPSITION CALCS. 

COMPMFNT 1 - 0 -.3824F-02 
CCMPCNT- NT 2 0.19021-02 

-COMM-NI-NT.  3 0;33tRE-0? -- -------__________ 

-cRAmn lrAN - AfiS. OEV. In CO'IVOSITION CALCS. 0.3050E-02 



muotcollvormmT eoff,,Itn/t-rmILTs ..._  

COMPOSITION RESIDUALS (EXP - CALCI- 
NE). T X PFXP PrALC YrYP YrA1C 1101 GAMMA PHI COMPONENT NY COMPONENT MEAN ABS DEV 

1 80.90 0.2'110 760.00 '51.00 0.4260 3.4,94 1021.60  1.2387 0.9598 HEXANE -0.2382E-02 0.2981E-02 
1.1990 1.4140 0.4161 749.81 1.01(7-  0.9671-  BENtrIT° -0.2094F-02 
0.3640 1.1600 0.1555 291.02 1.0264 0.9534 TOLUENE 0.446PE-02 

2 04.60 0.1960 760.00 75').64 0.3890 0.1941 1131.15 1.2827 0.9602 HEXANE -0.5137E-02 0.3422E-02 
-0.-1710 0.3790 0.1789 836.0? 1.023? 0.9683 BEN7ENF 0.1492E-03 - 

0.4910 0.2320 0./270 332.46 1.31/3 0.9520 TOLUENE 0.4982E-02 

3 81.20 0.1180 760.00 756.26 0.7.360 0.2357 1032.17 1.1962 0.9588 HEXANE 0.1125E-03 0.1949E-02 
U. 6779 1.696C 0.(519 75F.,6 1.0126 0.9671 BENZENE -0.2926E-02 
0.2550 1.1 08C 0.1094 20(.07 ).9971 0.9508 10LUENE 0.2609E-02 

4 81.00 0.1290 760.00 756.05 0.1050 0.1°39 102(.91 1.4525 0.0586 HEXANE 0.112CF-C1 0.7468E-02 
1.7)41 --n.r/lo 0.1117 P17.07 1.0001 0.96T0 firNzEmc--  -0.1069E-111  
0.2010 0.0'-'3 0.)0.5 7'04.P7 0.0925 C.9508 TOLUENE -0.5144E-03 

5 72.50 0.6960 760.00 753.21 0.7990 0.8039 00(.22 1.1259 0.9554 HEXANE -0.4909E-02 0.3276E-02 
0.11i00- 0.1160 0.1141 579.24 1.1073 0.9642 BENZENE 0.1864E-02 
0.1640 0.)60 0..1610 219.3° 1.2216 0.9457 THLUENE 0.3054E-02 

6 73.00 0.6280 760.00 752.06 0.7450 0.747n 418.12 1.0390 0.0557 HEXANE -0.1968E-02 0.2195E-02 
0..-1770 1.1010 0.1977 518.7 1.j709 0.9644 91-N21-NE 1.3297E-02 
0.1750 0.1640 0.0653 223.14 1.1845 0.0-t61 TOLUENE -0.1321E-02 

7 74.90 0.5290 760.00 752.13 1.6100 0.6914 964.r0 1.0697 0.9565 HEXANE -0.3385E-02 0.2259E-02 
0.2110 -----0:2970"

--__.0-.t75(1'-'624.59 1.1783 -0.9651-  IENZPNC 0.19/2E-02  
1.2400 0./030 0.0016 218.9? 1.1336 0.9412 TOLUFNE 0.1400E-02 

8 88.30 0.1c90 760.00 151,.19 0.148c 0.3940 1247.07 1.3241 0.0615 HEXANE -0.5984E-02 0.4618E-02 
0.7t.10 0.3180 0.1140 929.45 1.011? 0.0699 BFWENE -0.9462E-03 
0.5920 0.3140 0.1)71 374.93 1.0108 0.9536 10111E0E 0.6924E-02 

9 91.00 0.1210 760.00 757.51 0.11)20 0.3)07 1365.37 1.1(L5 0.0627 HEXANE -0.7710E-02 0.5138E-02 
-0.7141 0.3020 0.301? 1024.P? 1.0(1(3 0.9709 RrN7ENE 0.8305E-03 _.- 

0.6650 0.3960 0.3271 418.00 1.9066 0.9549 T0LHENE 0.6074E-02 

10 94.90 0.1950 760.00 758.49 0.2570 7.2677 1475.(5 1.38,-,3 0.0638 HEXANE -0.1074E-01 0.7155E-02 
ti. 1 1 1-0- 1.'650 1.7(*32 1119. Tr" 1.1r'I8- 0.0714---1;E3!ZFNE 0.1(144C=02- 
0.7420 1.'4-7,30 0.4t91 401.11 1.)041 0.n561 TOLUENE 0.8886E-02 

11 76.70 0.4660 7(0.00 749.30 0.6510 0.6511 010.21 1.0059 0.9574 H1XANF -0.245(E-04 0.8305E-04 
1.7741 0.2260 0.2290 660.35 1.1017 0.9659 BENZENE 0.1277E-03 
0.1100 1.1210 0.12'1 254.47 1.1047 0.9493 TUUENE -0.9(92F-04 

12 81.00 0.3600 -760.00 755.)5 3.60J0 1.6011 10?(.51 1.1474 0.0549 HEXANE -0.3104E-02 0.2066E-02 
-1.1110 0.1190 0.1020 752.07 1.1(19 0.9672 RFN7rNE 0.8547E-04 
0.4501 0.')10 0.1040 ,04.87 1.06(9 (1.9501 TCLUENE 0.3000E-02 

_ 

13 85.20 0.2271 760.01 754.17 0.3:10 1.5.60 11n0.14 1.;;i1 0.-0)3 HEXANE -0.5922E-02 0.3945E-02 
1:-/4-15-7 1.1T50 0.174t -850.67 1.0379-  0.9644-  tIENTI-NE -0-.1137E-03 
0.5610 0.2943 0.2784 339.0° 1.0407 0.0918 TO1HENE 0.5580E-02 



8-1,11/CM-111tP-Mt°NT0 S01.0 01111,- S1JrT0,-101070I-   

 • 
COMPOSITION RESIDUALSAEXP 0-,--C-ALL-T- . 

NO. T • X PI XP PEALS YFxP YEALC EICI. GAmmA PH( COMPONENT HY COMPONENT MEAN ABS DEV 

14 80.60 0.2900 760.00 753.14 0.4180 0.4914 1015.25 1.1992 0.9588 HEXANE -0.3385E-02 0.2282E-02 
1.1210    0.141-0 -0;:14-17- -143.15 1.0477 -0.96r1.- -nEmirmc- -0.4202E-04 
0. 3000 1.1690 0.1656 700.01 1.0404 0.0502 TCLHENL 0.3420E-02 

15 80.70 0.2191 760.00 754.43 0.4180 0.4?01 1018.06 1.2425 0.9587 HEXANE -0.2055E-02 0.28436-02 
 0496-1-- 0.4790 1.4112 74-5.19  1.0362 - 0.9670 'BENZENE-  -0.2213E-02 

0.3550 1.1530 0.1417 291.90 .1.0251 00.9503 TOLUENE 0.4261E-02 

16 80.00 0.1100 760.00 754.36 0.3600 0.3630  10?0.P7 1.25150 0.9547 HEXANE -0.8942E-03 0.1902E-02 
1.47/1 0.-5920 '0.5140 747.10- - 1.0276-  0.9671 - 88'NZENE-----=-0.1962E-02' 
0.3250 0.1380 0.1151 29?.89 1.0141 0.9505 TOLUENE 0.2950E-02 

17 76.60 0.2700 760.00 753.33 0.4180 0.4149 907.62 1.2148 0.9571 HEXANE 0.3064E-02 0.2C98E-02 
r).5-420 -,%--513- cr -1.5160* -68-03? 1-.0489 --0.965T BENZENE -0.3151E-02  
0.1990 0.1690 0.0689 253.58 1.0289 0.9495 TOLUENE 0.8017E-04 

18 76.90 0.2160 760.00 753.56 0.3920 0.3497 915.90 1.2694 0.9572 HEXANE 0.2310E-02 0.2266E-02 
---1:675-0  '009490- -0.5924 1.64.41 1.0348 - 0.9657-  BENZENE -0.3402E-02 

0.1991 0.1990 0.0579 256.24 1.0123 0.9488 TGLUENE 0.1086E-02 

19 94.70 0.0090 760.00 761.67 9.)550 1.2731 1468.16 1.3857 0.9635 HEXANE -0.1403E-01 0.9923E-02 
3.1771- 0.0660 0.2669 1109.10' '1.0023 0.9713-  BENZENE -0.8539E-03- 
0.7750 0.'4756 0.4601 458.20 1.0043 0.0559 TOLUENE 0.1498E-01 

20 - 80.90 0.1400 760.00 757.65 0.3160 0.3351 1023.09  1.3061 0.9589 HEXANE 0.8720E-03 0.8691E-03 
0.5140 -0.9120 -0.5333  740.91-  1.'02-19- -000072- BENZENE -0.1307F-02  
0.3160 0.1320 0.1316 ?93.88 1.0098 0.9507 TOLUENE 0.429(+-03 

21 75.90 0.1440 760.00 758.40 0.2670 0.2695 995.79 1.3590 0.9581 HEXANE -0.2511E-02 0.1673E-02 
10- 141-- -0.6430 1.6426 727.74 1.'0176 0.9665 - BEN7ENE  0.- 3583E-03 
0.2220 0.0900 0.0079 294.08 0.9997 0.0500 T0LUENE 0.21496-02 

22 79.90 0.1160 760.00 797.03 0.2000 0.2094 995.78 1.4290 0.9592 HEXANE 0.6146E-03 0.2102E-02 
-0.7150" 0.7180 0.7212 727.74' 1.0108 0.0666 BENZENE -0.31556-02 
0.1700 0.0730 0.0705 204.08 0.9529 0.050? THLUFNE 0.2537E-02 

23 80.00 0.1780 760.00 /60.38 0.1570 0.1596 998.55 1.405? 0.9510 HEXANE -0.2581E-02 0.2619E-02 
0--.-7149--- ,0.,7°50 0-.7863 72'7.1'2 - I . 10g5 0. n065 - BENZENE- -0 .1345E-02- 
O. i393 0..1500 0.0541 295.05 0.0;i<93 0.9512 TOLUENE 0.3927E-02 

24 71.51 0.5560 760.00 741.10 9.6411, 0.6451 712.91 1.0550 0.9552 HEXANE -0.2083E-02 0.1767E-02 
0. -364 1 0.3300 0.2273 961.11 1 . 151? 0.0640 BENZENE 0.2654E-02 
0.0800 0.1270 3.0276 211.03 1.1487 0.9458 TOLUENE -0.5648E-03 

25 72.70 • 0.4220 760.00 749.93 0.5170 0.5318 910.41. 1.1882 0.9556 HEXANE 0.1706E-03 0.92386-03 . 
0'.-4-93n 1.4180 0.4194 582. 02 1.1021 0.0644 BENZENE -0.1383E-02 - 
0.0850 1.01(30 0.)229 221.96 1.0916 0.9466 TOLUENE 0.1218E-02 

26 75.70 0.3030 760.00 751.01 0.4410 0.4449 884.01 1.1810 0.0568 HEXANE 0.2080E-02 0.1682E-02 
0.5760 004910 0.4035---6;40.79----- 1.0590 0.0654 :BEN7ENE -(1.25276-02  
0.1710 0.1620 0.0616 745.73 1.0391 0.9482 TOLUENE 0.4385E-03 



-FEE771-Mtill'Ilt-ML(?) --,----1*AP- A---1117-rit-t11- f - YSItm -0,..,  

PURE COMPONENT PROPERTIES  

IC PC VC OMEGA O'A.EGAH DIPOLE FTA C1-APE' ENT 10 

507.90 29.90 372.40 0.7.94 0.0 0.0 0.') FLYANF 19 
562.00 41.60 260.10 11.2-1-T--  0,3 0.0' rin nrN7rNF 5 
616.30 34.60 369.40 0.324 0.0 0.0 3.0 P-XYWT 36 

.•... _____ ..._. ...._. 

PURE COAPONENT PREDICTIVE EQUATIONS 

VAPOR PRESSOPE(ANTOINE) FOUATION COEFFICIENTS • MOLAR VLIUNIE EQUATION COEFFICIENTS 

A 0 C COJ'APCNENT A ii C 

0.6877SE 01 0.1-17-M-14 0-.7241-7E-D1 -riTxmlr- n.rzemE 03 -0.14467 -00 -Cr.--5472t-03 
0.69056F 01 0.12110E 04 0.22079E 03 RENLENE 0.7096E 02 0.1491E-01 0.1581F-03 
0.-t090L-I-1 1145147 14- 0.21531r- 01 P-XYLENF 1.1294E- 03 -0.1419E 00 0:41130F03-- 

BINARY INTERACTION PARAMETERS 
MOOEL NWrtER 4 - PINA-RY-/O-NOMIRS- D.RDER  

365Tn -61.-:411 TrI(AN-E- - nvslrNe- 16 0 
-254.80 545.30 HEXANE - P-XYLFNE 126 0 
=71:4 . rItr- rr572-o- liF17.F.AF- - -", 1YLTNE 41' 0 - 

HALA CONSISTENCY TEST 

CI(1) 1.0'372 

sityhtl-twr-nr -trimmrttAt-t-NrcR-mroli -- - - 

AFAM VT'S. Irv-. IN PRESSURE - 0A1_1,5. a.- 7323E- 01 
MEAN ABS. 0EV. TN CCMPOSIIIGN CALLS. 

COMPCNENT I 0.6569F-02 -'• ' -------------- 
LLNPCNENT 2 0.6839F-02 
TOIPCNE41--1 -o.c3211r-17 

•nT,Aml 'N .A"? ABS. 05v. TN CoM9OSITION CAICS.'" - 0.697cE-02 • . . .....  



MocrIc'1+po*!"Ir n01-nn11v -----'- -----'- --- -- '---' - - ------ -- - '- -- -- --'  

~----'---'---- -- 
cnnprsIrinn npSIDuxLS tEmP - CAcCI-- 

wo. r v ,pxp pn/c vrxp vrwc rn/ ^*^(),I[u y w Cm | cnc*T xv M pumewr MEAN ABS DEV ; ~ u ~ 
(),I[ 

 
1 77.90 0.4830 7^n.00 ,55.22 0.695c n.() 921 o4z.x4 1,00~0 0.o976 oexAwF -0.70**E-02 0°*700E-02 

o.xs^o n; 91r10--0.2Q',--6 li=~n3- -r-; 1Oon--ncf)o^0,--nc~~~wE--'-0 -3+23e-02-'-------- 
n.z610 '). )4>o 0. 11414 |o~,7a z.om~ o,"~oa p-xv/rwE o.~*zac-nu _-_  

z o\.ao 0.414n 760.00 r*6.rc o.^nn a,*v~~ 1032.17 1.1148 o.qou* *pxxms -0.1060E-01 O.rC67E-o2 - - - n,~son (3.2412 196-re, ' 1 .nos~-- n.n6 r 1 -oFwzpw F '----n.z7urc-o2 -- '- 
n.34^n n.1^vc n.oau 121.01) 1.3259 o.r3zz p-xvLrNE o.rpone-oz - --_-       

3 88.70 0.3xan 760.00 755.0r n.^4vc u.a~ov 1261,02 1.|5vu o.p^m Hpxxmc -0.7233p-02 u.+a2oE-o2 
-n;zrnn- ------ - -----n~ I ?000 n,~,~o "+o.n/ z.n~sz-' n.~~nn~ -a[n,cne----n.13nns-oz - -- 
n^so^o r).lyLo o./15/ |s«,s' 1.009< o.naau p-xv~Fwc u.sn6oc-o2 _   

4 »n.00 0.2 +40 760.00 757 .41 n. 4 on 0.*|90 1020.o7 1.71~* U.'g na HFxxmE -0.40+ 4 E-02 0.6721E-02 --- ~.rn1n n~nnJo--'o- r*r.6~---/~u~vn--o- -0-6040E-02 --- ---'  
o.ZSso 0.1520 0.o41/9 |/c).~7 -  0.9694 o.o37n p-x,L cnE 0 .100op-01 

~ sO.an o.|n+o 760.00 755^03 0.1310 u.saV* 1015.75 /.z^o» 95 86 xFxx*~ 0.24u=p-02 0° 43V3E-0 Z 
--n~ann n------------'---o ~ .*son~-o,~~~s  7~s.~ 1.0386 0.'1669 -~ormrcm[----n.a456r-oa~---- --------  

0.2160 o o.v-Avo ||P.37 C. 1)5()0 n.9»»a p-yv~rws n.4o4]F-o2 

6 80.30 o.137o r^u.00 757.22 o.,ssc n.zs»x Ioo6.nv 1.7232 0.c)5n4 *pxxme 0.2248s-02 u.3553E-02 
n*o- ---' '-------n.`/oo n.rrn ~ -- - ~' - 7~.~~ /,oznz -~~n.v~~7 - apmz~we-n.ns37s-nz --' - -----' 

9. 1690 n.n3oo 0. 026q }|7.o4 o.o57] u.oa3i p-xYIpxE o.»ouos-oa - _- - _ - _-_-'  
T 79.90 n./6+0 760.00 755,52 o,/«()o O.r^?» sos.ro l.Z«)o 0.95x3 npx^wE 0.51nos-02 0.4701E-02 

x.n3 Ix-'-o-"ou7 -- ~RPwrt-nc -~m.7o,^c-o2 ----' ------  
O./7oo o,000 0.02n1 |1x,zr ').*5ao o.y32a p-  xv/pnE o.»pr qs-o2 ~      

n 79.90 0.1510 760.00 7s~.+3 u.z75u n.z/2~ 995.78 1.30/7 o.oxe» xwxvs 0.2392p-02 0.3 o43E-o2 .- - --- n.^nxo-n.~n~n -' rz7.r~ z.o~«x - n.^a~6 opnzswc-  --o.5 nm E-n2 
- - -- 

o.|6»n n,ozvo J. 11) o ,4 }l5,p7 o."n7o o.p»zy p-xvLswe o.Z ( /es-oZ --    
p o7,50 o,|D,) 7oo.00 7s . ~ 2 3 0.2510 0. 148,1 l~rz.m 1 .>nm 0.9613 *px^we o,zpp^F-oa 0.7*87E-03 ' n.6650 o,elr(l` Qon.»z 1.02511 n."+91 opv,cms -0.1/53s-01 -  -'-- 

o.asoV o.n4o n.^/o^ ~ 15z,,n ;).9f, 13 o.p37o p-xv/pwp o.o+»*p-oa `     
ln 94.40 o.o^sn 760.00 753. (19 o./rIiu n.//3» /4 t)7.46 /.ioa) n."63e xrxoyE 0.1*91e-02 0.7673E-02 ----------------n,e/o -n. --x/ou.r»' 1.0U, / o.c,712 - xcr/rpm~- '-0 ./151 F-0I-----'------- 

0.4n60 n.!44o o, 1 ^~ /.on o.v/vr o.~~ p-xv o.oel/c-nr ~ »^ u ows   

ll 99. 70 0. 374o 7110.0o 744.n7 n,,/1n o.z/on |/sx.3, 1.28n, o.«brp *px«wc o.51,8,p-04 0.7426E-02 '-----o.`~~r ".s/rn n, 1n^.^} |.nox| 0.97~0 xr:z'^/[ -u./}|*[-n' ----- 
o,'i c6 0 77 o.r'''" r~3,|/ ~.~n/+ o."++1 p- xYLrn[ V,l 10n f -Vl 

lZ 92.80 0.2631) Jan.no 7,o.nn 0.4930 o,*r4~ 1 ^re.z~ 1 ./"xs o,"5^o nw x u~c o. 54 rL-02 0 " 1092E-01 - - n,^fnn o.~mff r0'1.// 1.'noe n."679 y Ft: /rm, -0.1679c-01 ----- 
o.n~uu o.a/ `/ //,,`, ~~.,xv~ n."~~o r-x'~pn~ n.,o~^~-o2 --_ _  

13 as. 70 0.2/00 7^o.00 r~v.oi 0.4480 u.^ 1 o 1 u'./.nz 1 .zn/4 o.»~,o *cxows -0.207/p-02 0.1045E-0l 
n.~+ ~n G-4-340 n -+4-76* -n10 n,----1 .033 5 --  u -npw7pmF -o--13 60e--Ol  
0.45A0 n.Ilxo o: to? t "«5 2 0.n1/" p-xnpwp 0.1567E-01 



mATIco-notimrir SOLOTION PrstitTs (rf-wr--.-r--- 

COMPOSITION RESIDUALS IEXP -- CALC) - 
NO. T X PEXP PCALC. YEXP YCALC fIC1 CAVA PHI COMPONENT BY COMPONENT MEAN ABS 0EV 

14 9?.00 0.1710 760.00 746.34 0.4760 0.4705 1401.92 1.2303 0.°637 HEXANE -0.3488E-02 0.8798E-02 
9. 21a0 1.4110° 7.4317 105(i.74 1-7022/7 001- 11-  ---14-Mt£VE- -0-;q7/1r=-02 
0..141 0.1530 0.1148 184.99 0.9889 0.0403 P-XYLENE 0.1319E-01 

15 89.70 0.7031 760.00 749.20 0.44/0 0.4475 1294.94 1.2214 0.9624 HEXANt -0.4873E-03 0.1009E-01 
0.17100 1.4770 0.4416 956.77 1.9310 0.9701 BEN7ENE -0.1465E-01 
0.4760 3.1761. 0.1109 165.10 0.9861 0.0385 P-XYLFNE 0.1913E-01 

16 95.70 0.16)0 760.10 751.9) 0.4100 0.4128 1505.09 1.2354 0.0645 HEXANE -0.2761E-02 0.8073E-02 
--9;-2-r51 0.4130 0.42?4 1130.43 1.0174 0.0718 RENIFNE-  -0.9351E-02 

0.5/51 0.1770 0.1649 203.73 0.9907 0.9414 P-XYLENE 0.1211E-01 
_0. 

17 00.10 0.1170 760.00 746.09 0.3960 0.1176 1634.74 1.2412 0.0658 HEXANE -0.1603E-02 0.5815E-02 
1.75'i/ 0T-.4020 -o.4n91 1747.81- -1.ato4-  0.0777---1iTN7FNE -0.7122F-02- 
0.6740 0.2120 0.2133 728.50 3.0928 0.0434 P-XYLFNE 0.8710E-02 

18 92.70 0.2340 760.00 118.43 1.5510 1.5519 1396.70 1.1944 0.3642 HEXANE 0.67651-04 0.1602E-02 
n.-1150 0.2960 0.2914 1090.48 1.1260 0.0715 3F-747.ENF -0.2409E-02 
0.5610 1.1530 0.1507 183.71 0.9936 0.9406 P-XYLENE 0.2131E-02 

19 108.50 0.1230 760.00 /47.83 9.4130 0.4252 2037.41 1.72(5 0.9610  HEXANE -0.1218E-01 0.1030E-01 
-0.1117 1.7'50 0.2191 1592.01 0.9098 0.0756 BrNzrmr -0.3267E-02-- 
0./671 0.3520 0.3366 309.65 /.9903 0.0470 P-XYLINF 0.1544E-01 

20 103.40 0.1990 760.00 747.91 0.5750 0.5932 1000.41 1.1021 0.06/3 HEXANE -0.182CF-01 0.1279E-01 
0.1h9m (17,1300 17.111(1 1391 .n1 1.0043 -0.9742- -BENZINE--  -G.9'11-47E-03 
0.7340 1.7950 0.2758 763.70 1.)042 0.9446 P-XYLFNE 0.1018E-01 

21 96.50 0.2850 760.00 (50.40 1.6010 0.7045 1534.04 1.1606 0.0649 HEXANE -0.1354E-01 0.9026E-02 
n;ot)lo .1.1000 0.n'-)91 1164.96 1.9715 0.977? BrNzENE- 0.1987E-0? 
0.6550 0.2090 0.1074 200.36 1.0118 0.0410 P-XYLENE 0.11658-01 

22 88.60 0.4131 760.00 750.15 0.7070 0.P181 1257.'5 1.1177 0.°671 HEXANE -0.1634E-01 0.1089E-01 
0.0410 0.)(80 0.01.53 937.16 1.0937 0.9698 BENTENE 0.7650C-02 
9.9319 0.14C0 0.1263 168.q4 1.0.316 0.0367 P-XY1f"IE 0.13688-01 

23 76.70 0.3440 760.00 772.45 0.9060 0.4011 910.21 1.1525 0.0561 HEXANE 0.1491E-01 0.1222E-01 
0.i110 0.47111-  r.41113 rto.,‘,  1.17/0 0.0648 11-ENtENF0-  -00T1F34E=01  
0.1460 0.1740 0.1206 101.01 1.0171 0.0216 P-XYLFNF 0.3425E-02 

24 76.21 0.7400 760.00 791.90 0.39(0 0. i,199 407.'4 1.2206 9.e570 111-YAN1- 0.16121-01 0.1106E-01 
0.6110 0.5470 0.6010 t50./6 1.n911 0.9656 BENZENE -0.17501-01 
0.1121 0.11/C 0.0155 99.04 ).9661 0.91,14 P-XY11-08 0.14681-02 

25 70.10 0.06,,0 .760.00 759.1? 0.)040 9.031/1 /50.10 1.0458 0.0547 11' XANF -0.4043F-02 0.3398E-02 
 fl.0000 0.1000 9.)(140 536.4F, 1.)746 (1.0631 00071NC 0.51011-02 

 

0.04710 0.1160 ).0)11 74.34 1.3022 0.0240 0-XY1INF -0.10501-02 

26 70.70 9.9210 760.00 754.77 1.1900 3.1444 764.4', 1./101 0.9545 HEXANE -0.440C1-02 0.3440E-02 
(1.1121 -e1:- IttO n.1- 11-54- 546.0q 1.."5.1- 0.0634 111-17FNE (1;5165E-02  
0.0670 0.0100 0.100R 80.28 1.2(01 0.0246 P-XYLENE -0.7565E-03 



MOLT TC(If41-0Mttrrir"4-4.-1-011-70 trfrIT. 1-- 

COMPOSITION RESIDUALS (EXP - CAM- 
NO. T X PEYP PrAir vi x1) YC \1. 0 fI(1 0A1MA Put COmPnmENT BY COMPONFNT MEAN ABS DEV 

27 71.40 0.7770 760.00 /54.29 0.8550 3.061) 780.59 1.01(2 0.9548 HEXANE -0.4950E-02 0.3309E-02 
6).-t1411- 0.1/20 0.1'71 559.12 1.2200 0.9637 8EN7ENF- 0.4860E-02 
1.9191 J..)130 :).9129 11.5" 1.21P6 0.C252 P-XYLCNE 0.1066E-03 

28 71.80 0.7030 760.10 754.21 C. 1420 ).5')00 780./8 1.NO2 0.9550 HEXANE -0.4450E-02 0.3384E-02 
0.144n 0.1440 0.13,7.1 566.51 1.21(0 0.1618 BEN7FNE 0.5080E-02 
0. 101) 0.1140 0.0146 81.03 1..1079 0.05O P-XYLFNE -0.61271-03 

29 71.70 0.7670 760.00 755.75 1.1450 0.0 12 707.45 1.9100 0.5549 HEXANE -0.6161E-02 0.4110E-02 
u.t47n  0.14J0 0.1341 -104.70 1.2215 0.9637 BFNIFNE 0.5068E-02 
0.0960 0.1150 0.1130 61.51 1.1057 0.9253 P-XYIENF 0.1101F-02 

30 74.00 0.7041 760.00 758.79 0.3400 0.34P9 842.10 1.032t 0.9557 HEXANE -0.8499E-02 0.5669E-02 
0.1)11 0.1130 0.126? (07.?7 1.1831 0.9644 13f1ZENE 0.6,477E-02 
0.1690 0.1270 0.1251 91.65 1.1511 0.Q267 P-XYLENE 0.1680E-02 

31 74.10 0.5540 761.00 756.71 t./110 0.7071  /42.10 1.1418 0.9558 HFXANF -0.6345F-02 0.4233E-02 
--0.1 11-(7 6.1/40 0.17P7 607.27 1.1(12 0.9045 8EN'ENE 0.5370E-02 
1. 1630 0.0250 1).1241 91.t5 1.1231 0.9271 P-XYLE4E 0.9740E-03 

32 74.00 0.44'0 760.00 755.89 0.7030 0.71)7  042.10 1.043? 0.0559 HEXANE -0.77311-02 0.5157E-02 
C.1910 0.1020 0.1151 707.77 1.1(70 0.9646 BENZFNE 0.6703E-02 
0.1610 0.1250 0.0240 91.65 1.1102 0.9272 P-YYLENE 0.1036E-02 

33 74.40 0.6240 760.00 753.40 0.7700 0.7701 852.11 1.0404 0.0562 HEXANE -0.83401-02 0.5568E-02 
0.r1410 /.''OZO 0.1056 i~,14:92-̀-1 _.1573 0.1648-  BENZFiF 0.6511F-02- 
0.177) 0.1200 0.32(,2 93.12 1.1050 0.9277 P-XYLEAE 0.1825E-02 

34 76.10 0.5840 760.00 752.96 1.7620 0.7744 894.78 1.0626 0.9570 HEXANE -0.1242E-01 0.8285E-02 
1.117n 0.1070 0.1112 64(1.26 1.1366 0.0655 BENZENE 0.6846E-02 
0.0790 0.')41C .1.1164 99.C5 1.0817 0.0290 P-xYlFrIE 0.5584E-02 

35 75.10 0.4710 760.00 752.07 1.635C 0.63116 837.14 1.0957 0.0568 HEXANE -0.3631E-02 0.2417E-02 
-0.'100 0.3360 1.3237 142.?7 1.1103 0.1f54 fif- N7ENE 0.2325F-02 
0.1900 8.1190 0.9277 0(1. 10 1.032? 0.5702 P-X61 PIE 0.12961-02 

...._ 
36 75.20 0.5270 710.10 755.61 0.6110 0.0071  872.00 1.0750 0.c)64 HEXANE-  -0.6304E-02 0.4205E-02 

-1.7011- 0.'910 0.2805 (30.44 1.1276 0.0650 BENZENE 0.4481E-07 
0.1010 0.1290 0.0262 1(.10 1.0567 0.0294 P-xYLFNL 0.1030E-02 

37 77.70 0.4929 760.00 755.34 1.6/00 0.6807 616.15 1.0051 0.'13/5 HEXANE -0.0716E-02 0.5808E-02 
^. ,,t ,t 0 1. '770 0. ' 736 6 0 0.97 1.10‘,9 0.1'059 fkFNLINE 0.3630E-02 -- 
0,7540 O. )4)0 O. ( 100 1)5.(4 1.0.; (,) 0.0 1 )1 p-xyt ENE 0.500e1-02 

38 79.80 0.4410 j60.00 757.38 0.6740 0.6045 993.12 1.1087 0.0593 HFXANE -0.1C4cE-01 0.6991E-02 
0.7410 0.1670..-..0.2637- 725.56 1.0014 0.0666 BENZEkE 0.1280E-02 
0.1081 0./00(1 0.)519 114.0) 1.3203 0.6313 P-xYLI NF 0.770?E-0? 



HEXANE( 1) - T7TIIANuL z1 - ,str.T1-CNET-1-1- sv.;-irm 144' 

PHRF COMPONENT PRO0EPTIES 

IC 6c VC OmEn1 OmErIAH ofpnLE ETA COMPONENT ID 

501.90 29.90 312.40 0.799 0.1 0.0 0.0 OCTANE 1H 
516.10 61.10 r6-r:-1G 0.152 1.6nn 1.11 ETHANOL 11 
562.00 41.60 260.10 0.211 0.a 0.0 0.0 3EN7ENE 5 

PURE compoNENT P0E0ICTIVE FOOATICNS 

VAPOR PRESSOR!: WO- HINE) FOLIATION CnEEFICIENTS MOLAR VOLIIMF EQUATION COEFFICIENTS 

A R C COAPCNENT A 

0.6177RE 01 -1).--mprt-r-nT ITEIANE -0-.1160E-UT -(T;-1446E 00 075412E-03  
0.90449E 01 0.15543E 14 0.22265E 03 ETHANOL 1.5370E 02 -0.3111E-01 0.1600E-03 
0.69-066ttyl n.-.Intor 14 -1.27079E"03 IEN7ENE 0.70R6E 02 0.1491F--01- 0.1588E,.03 

BINARY INTERACTION PARAMETERS 
AODEL NHIBER 4   131-NARY-1O-TRIMPFIrS ---CROER -  

330.23 21r14-X6- HCIANE-  - - ETHANOL nn 
253.61 126.11 HEXANE - BENZENE 121 0 
1-4-417.01 zt;r  THAITIL - firN7ENE" FICT - 

HALA CONSISTENCY TEST 

C1111 -0.234A 

 IUM/1-ARY OF STATtSTICAL- HAIIIR-MAIMN-- 

mrAN AIS. nEv. IN PRESSURE CALCS. -08427E OI  

MEAN AOS. OEV. IN COMPOSITION CALCS. 
COMPONENT I 
CC:IN:NMI 2 0.1774E-01 
ttAnnrrmr-  T- 

CMANO-MCAN- AMS'. 0Ev. IN COMPOSITION CALCS." - o.15P,,F-01 - 



-----rturrtrfrotr-frcr-krT---  S'ftr-77  ttrr i,  t it T 1- 

COmPCSITION RESIDUALS IEXP --CALC1 
NO. T x 01 XP "CALL Yr_xt1 YC1LC FHA GA 4  1A PHI COMPONENT BY Ce4PONENT MEAN ABS DEV 

I 55.05 0.9950 601.10 605.02 0.7170 0.7 339 465.'"9 1.0161 0.95113 HEXANE 0.3120E-02 0.2085E-02 
0.14")1 0.1190 0.2196 274.72 11.1963 0.,-t742--  ETHANOL -0.5708E-03 
0.0610 0.)440 0.u466 3?0.°6 1.3425 0.9664 BENZENE -0.2555E-02 

2 55.10 0.7331 562.70 556.35 1.657C 0.6632 466.73 1.1256 0.9611 HEXANE -0.6161E-02 0.6582E-02 
 0.0260 0.15(0 0.1907 7 75.14 12.1771 0.0797 ETHANIL -0.3712E-02 
1.2160 0.1970 0.1771 121.94 1.2948 0.0687 BENZENE 0.9874E-02 

3 55.25 0.4730 501.20 404.62 0.9230 0.51.14 465.09  1.1000 0.0651 HEXANE 0.0571E-02 0.6380E-02 
- 1.1150 0.0920 0.0978 777.74 11.4251 0.9913 ETHANOL -0.5878E-02 

0.5120 0.10;0 0.1997 323.2 1.1269 0.9/19 BENZENE -0.3742E-02 

4 54.73 n.7590 657.50 653.49 0.6110 0.6401 460.9( 1.1958 0.9562 HEXANE -0.1814F-01 0.12140E-01 
0.1160 0.240 0.31-10 -770./2 1.9971 0.0680 ETHANOL 0.1316E-01  
0.1560 0.1450 1.)400 317.'7 1.4158 0.0650 BENZENE 0.4991E-02 

5 54.92 0.7130 648.00 642.94 0.5090 1.5)81 463.42 1.1102 0.0508 HEXANE 0.89801-03 0.2343E-02 
0.-1- 450-- 0.1100 0.1974 271.60, 4.5702 0.0691 ETHANOL 0.2618F-02 
0.1370 0.1910 0.0949 319.46 1.3315 0.9654 BENZENE -0.3513E-02 

6 55.00 0.6753 632.00 629.84 0.5320 1.5505 4(5.17 1.1373 0.0576 HEXANE -0.1851E-01 0.1234E-01 
 7:7410 0.7150- 0.7071 274.09 4.547? 0.9699 ETHANOL 0.2700E-02 
0.2370 0.1730 0.1572 320.18 1.2131 0.0661 BENZENE 0.1592E-01 

7 55.16 0.5870 621.90 611.23 0.4800 0.52-11 467.(9 1.1241 0.9913 HEXANE -0.4305E-01 0.2870E-01 
0.1170 1.280C 0.2/91 276.10 5.1777 0.9710 ETHANOL 0.8740E-03  
0.7963 0.2400 3.1978 322.24 1.2150 0.9666 BEN7ENE 0.42181-01 

8 54.95 0.4371 580.70 565.57 0.4160 0.4341 464.19 1.1505 0.9611 HEXANE -0.1806E-01 0.1848E-01 
?).-rrr-trt 0.2/20 0.1443 ?72.46 6.2227 0. 0 747 ETHANOL 0.2772E-01 
0.4940 0.3120 0.3217 119.61 1.1359 0.0690 BENZENE -0.9659E-02 

0 55.10 1.6171 656.50 651.45 0.5940 3.5907 465.17 1.2369 0.9566 HEXANE. 0.3259E-02 0.7289E-02 - 0.2111 1.3230 0.11')1 774.99 1.1015 0.0 510 ETHANOL 0.7680E-02 
0.1300 0.1930 0.1939 i20.8 1.4141 0.0693 BENZENE -0.1093E-01 

10 54.95 0.5(.13 640.00 694.11 0.514C 0.5325 4(4.14 1.2359 0.9576 HEXANE -0.1848E-01 0.1232E-01 
0.2-t30    1.1250 0.3'/91 ------ ?73.46 3.2551 0.0600 ETHANOL- 0.1586E-01 
0.2260 n.1640 0.1594 310.01 1.11,i7 0.9661 BENZENE 0.26191-02 

11 55.05 1.4000 599.30 587.14 0.419C 0.419 9 465.95 1.2-140 0.9634 HIYANE 0.8186E-02 0.7733E-02 
0. -13P0- 0.2730 0.2946 2 7 4.72 4.21t9 0.9722 f-1HAN0L -0.1160E-01 
0.4621 0-3098 0.11;6 320.06 1.1604 0.0684 01-N7ENE 0.3415F-02 

12 55.00 0.3141 554.10 553.81 0.3231 3.3533 46'.17 1.2659 0.9625 HEXANE -0.2704E-01 0.2356E-01 
0 „-1111 0.2530 0.261 274.°0 5.1613 0.9747 ETHANOL'--------0.3298E-02 _  
0.5970 0..7 40 0.1087 320./P 1.101' 0.9700 3rI7INF 0.3514E-01 

13 55.00 0.1110 418.90 417.63 0.2150 0.)036 465.1/ 1.46.0 0.9711 HEXANE 0.1462E-02 0.3723E-01 
0.-n-r4'0 -(7.14i0 0.08q6 7/4.09 9.2745 0.9863 ETHANOL  0.5438E-01  
0.8680 0.6520 0./073 370.38 1.0116 0.9768 BENZENE -0.5584E-01 

___ _ 



MULTICOAPCNENT SOIOYION PU51.7tt!',--tf:T.I- 

COMPOSITION RESIOUALSIEXP---CALC1- 
NO. T X PEXP PCALC YrXP YCA1C Flfl GAIMA PH1 COMPONENT BY COMPONENT MEAN ABS DEV . 

14 55.13 0.5460 663.60 656.31 0.5580 0.5314 467.21 1.4245 0.9565 HEXANE -0.2337E-01 0.1558E-01 
V.:310 --001460---0;1277-  775.77-  '7.27441  000671-  ETHANOL 00-TRTPE=.-01  
0.1160 0.1060 0.1914 321.59 1.546? 0.9653 BENZENE 0.4597E-02 

15 55.1C 0.4601 637.60 626.71 0.4760 0.4872 465.17 1.1618 0.0583 HEXANE -0.1124E-01 0.8393E-02 
1.77/11- 1.3100 0.3174 274.09 2.5914 0.9690 ETHANOL 0.1259E-01  
0.2690 0.1940 0.1953 320.38 1.3694 0.0667 BENZENE -0.1349E-02 

. 16 54.94 0.3410 609.70 598.25 0.4160 0.4112 464.06 1.3240 0.9600 HEXANE 0.4819E-02 0.3212E-02 
1-.7170 0.1010- 0.3064 273.44 3.11136 0.9708 - -ETHANOL -0.3382E-02  
0.4121 0.2410 0.2924 120.15 1.2364 0.9681 BENZENE -0.1416E-02 

17 55.05 0.2230 538.20 530.18 0.270C 0.2810 465.95 1.3725 0.9641 HEXANE -0.1001E-01 0.7873E-02 
0.11.41 -(7:-'660__._O:2678-- 274.77 4.-1194-  0.9754 ETHANOL -17;1797E-02 
1.6730 0.4640 0.4522 320.06 1.0754 0.9713 BENZENE 0.1181E-01 

18 55.16 0.4430 669.90 665.65 0.5040 0.6307 467.64 1.9202 0.0563 HEXANE -0.3668E-01 0.2445E-01 
1.9?511 - 0.111-0- 0.3474 276.10 1.5094 0-.9661 fTHANOL  0.3362E-01 
0.0210 0.1250 0.1210 272.74 1.9821 0.9652 BENZENE 0.3062E-02 

19 54.98 0.1960 661.40 650.12 0.9530 0.5796 464.86 1.9508 0.9572 HEXANE -0.2656E-01 0.1771E-01 
10-5210 0.1670 0.3460 273.44 1.5012- _ .

n.9668 ETHAN0L--  0.2102E01  
0.0761 0.3400 0.0745 320.15 1.9159 0.9659 BENZENE 0.554EE-02 

20 55.22 0.3350 646.40 635.44 0.9100 0.4920 450.e,2 1.9033 0.0583 HEXANE 0.7230E-02 0.4819E-02 
0.4°70 --0014/1- -0.1416- 276;46 2'.5641. 0006-7T ETWrOr -0.26-038-02  
0.1730 0.1590 1.1636 322.04 1.7437 0.0668 BENZENE -0.4624E-02 

?1 55.10 0.2990 629.00 619.05 1.4170 0.4444 466.71 1.4811 0.9593 HEXANE -0.7362E-02 0.5087E-02 
0.4611- 0.3500 - 0.3424 -  275.34 1.614? - 0.9635-  ET9ANOL- 0.7651E-,02- 
0.2400 0.2130 0.2133 321.54 1.6507 0.9676 BENZENE -0.2664E-03 

22 55.08 0.2720 608.00 594.72 0.1690 0.1110 466.42 1.7155 0.9605 HEXANE -0.1097E-C1 0.9341E-02 
-0.1721 0.3490 -  0.3350 275.09  1.4972 0.0698 ETHANOL 0.1401E-01 
0.1560 0.2470 0.2150 321.31 1.4411 0.0686 BENZENE -0.3040E-02 

23 55.20 0.2270 579.90 515.37 0.2300 0.3104 468.31 1.6100 0.9620 HEXANE -0.8041E-01 0.5361E-01 
m./-111 n.'175(7 '1.1?-M- - 776.60 ?.3517r 0.1717-  ETHAN0L 004744E-01 
0.4021 1.3050 0.1621 322.11 1.21,91 0.9690 BENZENE 0.3293E-01 

24 54.95 0.1641 544.50 336.16 1.2370 1.2144 462.41 1.5624 0.0643 HEXANE -0.1844E-02 0.2343E-02 
1.21/1 0.3160 1.1167 212.21 3.1156 0.0731 ETHAN01 -0.1670E-02 
0.6310 0.4480 1.4445 118.65 1.1448 0.0716 BENZENE 0.3514E-02 

25 55.10 0.11,1 -516.40 401.15 0.1700 0.163? ,..66;71 1.5959 0.066E HIXAN,F 0.6432E-02 0.1531E-01 
m:1191 1.1 )60 0.2400 275.14 4.2902 0.01/1 1T41N01 0.1614F-01 
0.7760 0.')240 0.5470 321.54 1.8503 0.0734 05O1ENE -0.2297F-01 

26 54.95 1.0461 411.81 415.67 1.141C 0.11/9 464.3o 1.6490  0.6710 HEXANE -0.6510E-02 0.4337E-02 
1:1-rfr -1.'1800-  0.1319 273.46-  7.2213 0.9820-  FIHANP.L 1.5100f02- 
0.9160 0.710C 0./286 310.41 1.0020 0.0168 BENZENE 0.1393E-02 



MULT/tr4Puttf-11---SlitHrIoI R(-surri' rrnr,r.) __ _  

COmPCSITIOM RESIDUALS (EXP - CALCI- 
NO. r x PFXP PrALC YEXP Yeni_r (1(1 ",ANIA PHI lbmPONENT 9Y COMPONENT MEAN ABS DEV 

27 54.94 0.)531 015.70 621.91 0.4/,°,0 ).503l 4/4.21 2.541,2 0.9595 HFXANE -0.1806E-01 0.2537E-01 _. 0.---611F1 0.4030 0.1650 273.14 1.2(98 0.9675 FTHHq0 1.3717E-01 
0.1140 1.1320 1.1311 319.69 2.1597 0.9678 4(NZFNE 0.8918E-03 

28 55.14 1.2241 612.00 6)3.71 C./780 0.'900 467.4/ 2.1955 0.9606 HEXANE -0.1996E-01 0.1331E-01 7.5,T1 0.1730 0.1556 275.9 1.4390 0.9608 FTHAN,L 0.1742E-01 
0.'530 0.2490 0.7465 722.01 1.7641 0.9687 BENZF"E 0.1544E-02 

29 55.16 0.1910 5R5.00 578.34 0.1100 0.1129 467./9 2.02t3 0.9622 HEXANE -0.284CE-02 0.1300E-01 _   -1;4140-- 0.1710 0.3515  276.10 1.6412 0. 97C? ETHANCL 0.194cE-01 
0.1910 0.3190 0.3356 322.74 1.5217 0.9700 BEN7FNE -0.1665E-01 

30 55.18 0.1070 524.50 524.87 0.1640 0.1759 467.59 1.76o6 0.0655 HEXANE -0.1151E-01 0.7676E-02 
0. ?310 0.3i-40 0.3156 276.99 7.64/1 0.9734 ETHANOL 0.2430E-02  
0.6593 9.4980 0.4199 377.47 1.1716 0.9726 BENZENE 0.9085F-02 

31 55.15 0.160 618.70 639.12 n.4350 0.4727 4/7.62 3.0064 0.9608 HEXANE -0.3766E-01 0.2963E-01 
-r%6/40-- 0.4290 0.3846 21'.':7 1.1813 0.9676 F THANOL 0.4444E-01 
0.1110 0.1160 0.1429 322.17 2.3717 0.9699 BENZENE -0.6784E-02 

32 55.15 0.1740 601.00 591.70 0.3720 0.2917 469.q5 1.7'24 0.9618 HEXANE -0.21691-01 0.1900E-01 
0;71 'TO 0.4160 0.3775 274./2 1.7400 0.9687 ETHANOL 

320.06 2.0813 0.9617 BEN7ENE 
0.2950E-01 

0.1060 0.2220 0.2168 -0.6806F-02 

33 55.05 0.1160 550.91 548.70 1.7180 0.2147 465.95 2.2095 0.9644 HEXANE 0.3278F-02 0.1348E-01 
0.4-40 0.1950 0.160/ ___. _ 214.72____3.557(S 0.9711 ETHANOL 0.1695E-01  
0.4291 0.3770 0.3972 320.06 1.5469 0.9718 BFNZFNE -0.2022E-01 

34 55.08 0.0190 530.00 526.31 0.1580 0.1699 466.42 1.0503 0.9657 HEXANE -0.1078E-01 0.7190E-02 
0.1451 0.3670 0.1601 2/.00  1.9100 1.9(25 ETHAML 0.6907F-02 
0.5660 0.4750 0.4711 321.11 1.32i3 0.9729 BFNZFNE 0.3878E-02 

35 55.10 0.04)1 471.)0 475.07 0.1680 0.0733 46(.71 1.6017 0.9685 HEXANE -0.5343E-02 0.1115E-01 
1.11.11 0.1160 0.11/4 779.14 1.7964 0.9761 ETHANOL  -0.1137E-01 

s 0.810) 0.6760 3.0104 321.54 1.0193 0.9749 BENZENE 0.1E72E-01 

36 55.05 0.0950 560.10 535.12 0.1710 0.4011 465.'5 4.766? 0.06/3 HEXANE -0.3806E-01 0.4660E-01 
0.943-1 0.4370 0.4688 774.72 I.0483 0.969? ETHANOL-  -0.3104E-01 
0.1670 0.1920 1.1171 120.96 1.1915 0.6744 BENZENE 0.6990E-01 

37 55.16 0.0070 540.40 537.65 0.1180 0.3107 4/7.68 4.1112 0.9/68 HEXANE -0.6800E-03 0.1666E-01 
0.7/3n 0.4770 0.4520 27/.10 1.0/43 0.0,,,95 ETHANOL 0.7490E-01  
0.12)0 9.1°90 0.1003 321.24 2.917( 0.0740 911Z(NE -0.2411E-01 

38 54.73 1.0811 541.40 510.16 0. 7 700 1.2977 460.06 3.774P 0.0697 HEXANE -0.12711-01 0.9407E-02 
0.7 r 0.4440 1.4169 270.72 1.12P 0.97)1 ETHANOL 0.1411F-01 ____ 

0.1910 0.29(0 0.1974 117.27 2.4415 0.9/ 10 BENZENE -0.1404E-02 

39 55.)0 1.074) 560.90 530.87 0.7010 0.2101  465.17 3.2621 0.0664 HEXANE -0.1878E-01 0.1832E-01 
0.Th -0.4410 0.4115 274.09 1.2123 0.9/08 ETHANOL 0.2747f-01  
0.2960 0.3900 0.3667 320.18 2.062? 0.9746 BENTENF -0.86961-02 



11 uLT 0,0P1r1e11,. IT StlitrTi' "1 f F-1;111-1/;----  tr:TrT . ) 

----- COPPOSITTON RESIDUALS (EXP - cncr 
Ni. T X PFXP PCAIX YFXP YC•11C Eft!. ',wA PH( ChMKINENT BY CCMPONENT MEAN ABS DEV 

40 54.-)8 0.0590 517.10 517.13 3.1450 1.1504 464.86 ?.77°( 0.967C HEXANE -0.7928E-02 0.5286E-02 
0.')760 -0:1190-  0.3908 271.84 1.3892-  (7-.971'9 -FT11A10L ---0:7417-41--03 
0.4151 0.4i60 1.4483 3200.15 1.6'11.5 0.9740 BFNZCNE 0.7618E-02 

41 55.10 0.131) 406.40 415.12 0.1c10C 0.2354 4f6.73 6.0539 n.n779 HEXANE -0.373/E-01 0.2820E-01 
---n-. 9:78 r3 0.F.770 0.6347 275.34 1.0094 0.9731 FTHArril 0.4231E-01 - - -- --- -- 

0.04,0 0.1250 0.1209 321.54 3.9489 0.9,314 0EN1ENE -0.4943E-02 

42 54.96 0.0210 470.50 475.59 5.1240 5.1281 464.55 4.6370 0.5/14 HEXANE -0.4145F-02 0.2306E-01 
---D.-755, 1__._ 0.5250 1.450 4 277 .55 1.9502 0. 9 720 ETHANOL 0.34514E-01 

0.2130 0.3510 0.3814 315.92 2.5973 0.9778 3EN7ENE -0.3044E-01 

43 54.90 0.0230 453.50 412.66 )./610 0.t6,11 462.05 2.3281 0.5619 HEXANE 0.7924E-02 0.4660E-01 
0:1-41a 1;-4411:71-  77.1850 771./1- --/-;917T-  0;a74u fl'HANOL -0-.61-9RF-01 
0.6290 ).4920 0.5619 318.07 1.3194 0.9755 BENZENE -0.6(190E-01 



HEXANE(/) - t-HrKrT,TF(7n---=-1-:FitrtvF114- -.nt-STrl 14r- 

PURE COMPONENT PPOPrf/TIES 
• 

TC PC VC nMEr''k 04Cr,AH olPnLE ETA COY.PONENT 11 

507.90 29.90 372.40 0.29,1 0.') 0.0 0.0 HEYANF 18 
5040 .5,!.1-1 -5-no.71 0'.2P5 1.1 0.0 -0.0-  1-HEXINC 38' 
0.0 0.1 0.0 0.0 0.1 1.630 0.0 OELLflSLV 7 

PURF CLIMPONENT PRE0ICTIVE EQUATIO1S 

VAPriR oPFSSU9E (AHTHINE) FrATirti COEFFICIENTS mrLAR V01UHE EQUATION COEFFICIENTS 

A P. C cnMPnNEMT A g C 

0. 77 01 0.rr-71-5E 14 1-.224-.5-13- -nrrkNC  071-2c,0F v3--  -1.14V,F. 00 0-;-5-4-77r-,--03---- . 
0.68657E 11 0.11530F 14 0.22610E 03 1-HEXENE 0.2090F 03 -0.7134F 00 0.1435E-02 
0.T1144r-n1  17;174130C- 1'÷----1.71-111r--01 -• - CEI_LCS1V----0'.9;152E-  02 - -0.1117C 00 --0.3611E-,03- 

BINARY INTFPACTION PAPAmFTFP.S 
----lttlITC1-17.Nrq lc q •171NAPY- In -Nol011:s 011F.P. 

50:--5-4-- -19.71- -Arvinr- - T-PrXEMF- 125' 1- 
550.74 1237.97 dFx1NE. - C.F.110S1V 51 0 
4/T9.44 -6,1-9;71- I-HrXrfl-F - - CELLISLV 52- 0 

MLA CONSISTENCY TEST 

CI(I) 5.1734 

StrIllAftv-TYr-SIATI.-STICAL -INIORMATTTIN- 

- 

 mFAN APS - 11[v. II - PRESSurr (-ALM. 0-.3631r.' 02 -
MEAN VHS. CFV. IN CoMPhSITIw! CALCS. 

E:11)1'11N1 1 0.1t93E-01 
CW1PrNiNT 2 0.8780E-02 

--cnpr ,!T -- 0.0263E-02- 

- GPAN0 ',FAN- 111S'. D'IV. IN CrmPnSTTInN CALCS. 0.1163E-01 



4uLT1C1111Mr17 SEl_OTtrIN PE-TM-TS  

COMPOSITION RESIDUALS-(EXP---CALCF-- 
NO. T X PEXP °CALE. YCXP YLA1L FII.1 1,Al9A PHI COMPONENT BY COMPONENT MEAN ABS DEV 

I 67.70 0.4430 760.00 743.75 C.4700 0.4069 731.17 1.1115 1.0000 HEXANE -0.1695E-01 0.1130E-01 
n.4cln tr. 4717C O. 4°11- 066 . -"4 1.014-6 / . no oo-  r----fir XF"NE--- --o-.11 36 F--'02- 
0.152n 0.0430 0.0372 48.11 3.2615 1.0000 CELLOSLV 0.1081E-01 

2 69.40 1.1060 760.00 710.46 0.4660 0.4,114 771.q4 1.4620  1.0000 HEXANE -0.2236E-01 0.1491E-01 
0.7940  0.47,0 0.4991 512.?? 1.7110 1.0000 1-01EXENF 0.1571F-01 
0.410) 0.1690 0.0524 57.47 1.7600 1.0)00 CELLPSIV 0.6619E-02 

3 74.50 0.1670 760.00 /26.27 ).4600 0.4c77 001.08 2.3542 1.0300 HFXANF -0.2474E-01 0.1649E-01 
0.'1610- 1.4470 0.4119 1061.51 1.8045 1.1000 1-HFXFNE 0.1509E-01- 
0.5790 0.)°60 0.0754 67.41 1.2074 1.0010 CELLOSLV 0.9642E-02 

4 68.50 0.6590 7(0.00 744.C3 0.7160 0.7187 750.47 1.0158 1.0000 HEXANE -0.1265E-01 0.8436E-02 
1.2050 0. 24-r10--0. 246,4) 1+-17:6 1 .0012- -t.1000--1 -HT XFVE -0:2482E-02  
0.1160 0.1450 0.0341 50.11 3.7800 1.0030 CELLOSLV 0.1017E-01 

5 70.30 0.4690 760.00 725.90  1.7000 0.7178 791.17 1.19E2 1.0000 HEXANE -0.1785E-01 0.1190E-01 
-0.1491 0.7390 0.227i 937.11 1.1770 1.0000 1-Hrxemr 0.1154E-01 
0.3330 0.1610 0.0547 54.84 1.8036 1.0)00 CELLOSLV 0.6110E-02 

6 74.90 0.2370 760.00 733.76 0.6830 0.7070 917.19 2.3e62 1.0000 HEXANE -0.2405E-01 0.1603E-01 
n.nsnq 0.,/40 0.,,19 107'.05 1.0349 1.0000 1-HrxrNc 0.8140E-07 -- 
0.6430 0.)030 0.1771 58.71 1.2008 1.00)0 criLrsLy 0.1590E-01 

7 67.00 0.2270 760.00 754.34 0.2180 0.2448 715.00 1.1308 1.0000 HEXANE -0.6837E-07 0.8194E-02 
J.63 1i1 0..,230 0;7219 -047.111 1.,1100 1.000a--/-Hcxr-nr -0.5454E-0c 
0.14)0 0.0390 1.1267 46.4' 5.180? 1.0000 CFLLOSIV 0.1229E-01 

8 66.6) 0.2790 760.00 719.41 0.7410 0.2511 706.97 1.1414 1.n000 HEXANE -0.1011E-01 0.7954E-02 
'1 19-Q-' - 0.71c:0 0.7218 837.4') 1.0213 1.1000 I-HEXENF -0.1802F-02 
0.1520 0.040C 0.0201 45.40 7.0900 1.0000 CE1LCSLV 0.11931-01 

9 60.50 0.16)0 760.10 097.40 0.2440 0.261, 750.47 1.5058 1.0000 HEXANE -0.1(40E-01 0.1099E-01 
(T.4191 0.7010 0.6-'90 007.65 1.2202 1.0000 1-HEXENE 0.1112E-01 
1.4010 0.0550 0.0496 50.10 1.7173 1.0000 CELLOSLV 0.5350E-02 

10 68.80 0.1510 760.00 102.14 0.2150 0.7491  757.54 1.6779 1.00)0 HEXANE -0.1428E-01 0.9519E-02 
o.4-.. -0.1110 -0.7)15 195.10 1.2).94 1.1)00 1-H:XENC -0.7541F-02  
0.4)00 0.1970 0.0503 50.07 1.5147 1.0000 CELL^,LV 0.6736E-02 

11 74.50 0.0070 760.00 706.19 0.2470 0.2655 001.98 2.5230 1.)0)0 HEXANE -0.1850E-01 0.1234E-01 
0.7311 9.6670 0.5569  1011.51 1.1915 1.11)0 1-HEX1:F 0.1019E-01 ------- 
1.5101 3.1000 ,077(, 67.41 1.1773 1.0)C1 CF1LOS1 V 0.0415F-02 

12 74.40 0. )700 7(0.10 700.14 c.740c 0.2'72 695.77 7.5549 1.00)0 HIXANE -0.1717E-01 0.1145E-01 
0.7290 0.5750 3.,-,64P 1150.41 1.0110 1.9070 1-41EXENF 0.1021E-01 
1.6011 0.)0',0 0.0711 57.00  1.1715 1.00)0 CE1LOSLV 0.6944E-02 



1EXA-/E11) .- 1-HEYEtP-1 - /,4-11NY- 1-tttr -S7ITEN. 1h0 

PURE COMPONENT PPoPcPT115 

TC PC VC 01(11 C1C3AH DIPOLE ETA Cr IPENENT ID 

507.90 29.90 172.40 0.298 0.3 0.0 0.0 HfYPHF 19 
504;,-am-  3to  .15r.711 0.28s 0.1 0.0 0.0 1-HEYFNE 31  

585.20 50.70 744.70 0.201 0.0 0.0 1.° DICYANE 10 

POPE C11PONENT PPEDICTIVE EQOATILlS 

VAP011 0oFSSqPI: (AAtT0INF) FlIATICN COEFFICIENTS WI AR VILIWF EQUATION COEFFICIENTS 

A P r CCIPrNENT A ,-1 C 

0.61/78F 01 0.1t7t5F 04 --3-;22-4111-03- NEXANF-- 0--.1-2-6-0f-03--  -0.14-46E-10-  0-.--5412t-0 - 
0.68657F 11 0.11501 )4 0.22600F 03 1-NEXFNE 0.2091F 03 -3.7134E 00 0.1435E-02 
0.74r*r5r--01  0.1554TE 14 0.24014E 11 DtxANF. 1.7197E 02 -0.41/0E-02 0.16E8E-01  

BINARY INTE2ACTION 7APAHrTF0S 
-----KatTE-t-ttimITP 4 qINArl-  10-ttVelEPS ---ORPtER --- - 

59-.-')4- 0 HrX4Nr - I-HgXENt 115 I 
115.52 676.48 HEXANE - Ci1XANE 74 0 
z8r.10- 41-8.47 1-NFXFNE - DIOXANF 75 0 

HALA CONSISTENCY TEST 

CIII) 6.1110 

-S-0-m-MAP-AF-ST-ATISTICAt 11TURvATIol 

AN ARI. OrV. IN PkESSUPF rAIrl. 0.1t4tE 02 
MEAN /NIS. 0EV. IN crvoqrsITIP,1 CALCS. 

compcNrIr I 0.3(,011-02 
EOTIENFNT 2 0.4303F-02 
(-1,4Pet"i I Cr.735^1-07 

GRAND miAN ARS. DFv. IN COMPOSITION CALrc. 0.5e17U-02 



MULTICP4,04ENT S01 07 1,00-F1- 31. Tft 

COMPCSIT1ON RESIDUALS (EXP- - CAM) 
NO. T X of X^ 0C0IC N/FXP YCALC FILL GAN1A PHI COMPONENT BY COMPONENT MEAN ABS 0EV 

1 65.30 0.2290 760.00 /48.24 0.7210 0.2251 640.76 1.0745 0.5524 HEXANE -0.4118E-02 0.4086E-02 
0.64s0  - 006060- -0-061/0r -P67:70 1'.10-56 -00.9574-10,011-)trNE- -0-;-201-7C=177  
0.1260 0.3030 0.0/65 217.57 1.5903 0.5533 DIOXANE 0.6127E-02 

2 66.00 0.2310 760.00 761.36 0.7240 3.2791 662." 1.0794 0.5514 HEXANE -0.5332E-02 0.4667E-02 
0.cli0- 1.6040 0.6970 793.57 1.0070 0.9968 1-HEXENF 0.7005F-02 
0.1390 1.1120 0.0917 223.02 1.0579 0.0528 DIOXANE -0.1665F-02 

3 68.20 0.11,90 760.,)0 738.66 0.2)30 0.2077 709.13 1.2450 0.9!,43 HEXANE -0.4662E-02 0.5057E-02 
0.4-711- ___. 7.6130___._.-0.6055. 0,36.47 1.0849 0.5501 1-11EXEME---  -0.2921E-02 
0.1640 0.104C 0.1064 243.04 1.4822 0.9553 DIOXANE 0.7585E-02 

4 67.40 0.1630 760.00 130.67 0.1050 0.2160 702.70 1.249/ 0.0946 HEXANE -0.1018E-02 0.3841E-02 
0.4-7171-- 0,06,7211 0-.600°, s?m.--rr i.oPto)-  0.9594 -1=HPXEME -0.474CE=02 
0.3670 0.113C 0.1372 240.34 1.4776 0.0556 DIOXANE 0.5764E-02 

5 72.60 1.1010 760.00 73R.3° 0.1970 0.119? 908.95  1.5964 0.5564 HEXANE -0.2190E-02 0.2082E-02 
0-.-2590   a.5210 0.5219 950.14 1.3020 0.9610 1-HEYENE- -0.9306E-03 
0.5090 0.3020 0.2909 285.52 1.1904 0.0575 DIIIXANE 0.3126E-02 

6 72.70 0.1030 760.00 740.14 0.1080 0.1105 810.06 1.5903 0.5563 HEXANE -0.1532E-02 0.4326E-02 
0.797(7  0.5160 0.5210 952.89 1.3032 0.9605 1-HEXENC -0.4956F-0? 
0.6010 0.1060 0.2999 296.55 1.1855 0.5574 DIOXANE 0.6485E-02 

7 85.70 0.1270 760.01 743.51 0.1180 0.1192 1165.53 2.6706 0.9612 HEXANE -0.1591E-03 0.4330E-02 
0.0'20 -0.0,190 0.1125-1159.01-  7.-009-4 0.9654 1=4EXCNE  3.6497E-02 
0.9910 0.5630 0.5613 449.90 1.0157 0.9626 DIOXANE -0.6340E-02 

3 06.60 0.0260 760.00 759.78 0.1110 0.1156 1193.61 2.6016 0.5604 HEXANE -0.459CE-02 0.1327E-01 
11;1- 79t) 0.2900 0.3053 1186./0 2.0234 0.5651 I-ItFxr_Nr-  -0.1532E-01 
0.8950 0.5050 0.6791 462.41 1.0146 0.5624 DIOXANE 0.1550E-01 

9 67.40 0.4490 760.00 773.52 0.441C 0.4459 /52.17 1.0534 0.9517 HEXANE-. -0.4915E-02 0.4646E-02 
0-;-41-40 0.4600 3.4621 P16.04 1.0062 0.0569 1-HEXENE -0.2053F-07 
0.1310 0.1990 0.0420 235.00 2.0764 0.9527 DIOXANE 0.6970E-02 

10 68.60 0.3240 760.00 137.96 1.4000 0.4000  717.77 1.2070 0.5545 HEXANE -0.4462E-03 0.3004E-02 
11.11v0r- _0..4040...__1:4C74+,- -846.11-...1;0720 0.0593---1-00-XrNE 0.4909E-02 
3.3610 0.1010 0.1946 246.01 1.930/ 0.0955 010X/0;E -0.1556E-02 

11 72.30 0.2130 760.00 740.79 0.1630 9.1661 801.40  1.5115 0.5561 HEXANE -0.30991--02 0.3415E-02 
'1.71II 0.1490 0.3911 962.09  1.2570 0.0008 1-HFXEME -0.2024E-02 
0.9170 1.)1Q0 0.29,n 207.4,, 1.7260 0.9571 OTHXANF 0.5125E-02 

12 85.50 0.0491 -760.00 /35.66 0.126C 0.2161 1159.16 2.6963 0.5617 HEXANE 0.5260E-02 0.1183E-01 
--0. lt4r1-- 0.,170 0.7015 114R.04 2.0790 0.0697 1-HEXENC 0.0483E-02 
0.9970 0.5570 9.9740 449.F4 1.9148 0.0630 DIOXANF -0.1775E-01 

13 67.70 0.6720 760.00 f5').25 0.6710 0.673n 698.43 1.0290 0.0579 HEXANE 0.1357E-03 0.1300E-02 
0.2171  -02211;1----00 2-1-79 8-24.3 1.009-4 -0.1578---1-ittYllt- =0-.71949E'-'02 
0.1210 0.1930 0.0912 238.55 2.2800 0.9536 DIOXANE 0.1812E-02 



4UTT/COAPEAF-N7 S1tt1T101 ft---(!fttLT -tr -1•11.)- 

COMPCSITION RESIDUALS (EXP - CALM- 
NO. T X PIXP PCALC 117.X1, YCALC F ILI 6A.11AA PHI COMPONCNT NY COMPONENT MEAN ABS 0EV 

_ 

14 69.70 1.4901 760.00 /51.P7 0.589C 0.5060 741.05 1.1715 0.°542 HEXANE -,0.7114E-02 0.6169E-02 
0:1-560    0.1940 --0.201- 1 P74.03 1.0587 0.9591 1-HEXrNE -0.2115E-02 ___  
0.3541 0.2120 0.2127 256.00 1.5959 0.9551 DTOXANF 0.9258F-02 

15 73.2C 0.2941 760.00 742.77 0.5220 0.529C 022.01 1.5435 0.0564 HEXANE -0.6577E-C2 0.4386E-02 
oT.11,m1- -0.1t90 - 0.1611 066.4P 1.2P64 0.0611 1-HI-XFNE-  0.913E-03 
1.6100 0.3090 0.1631 7()1.7f 1.2075 0.'1574 010XANE 0.5666E-02 

16 84.80 0.0740 760.00 728.40 0.3700 0.1218 1177.02 2.6646 0.9518 HEXANE 0.8212E-02 0.7071E-02 
0.'3791- - 0.11-10 0.1136 1321.- 8? -  2.3178 0.0659 1-HEXENE -0.7199F.,02 
0.9971 0.5570 0.5676 435.70 1.0158 0.0631 D1OXANE -0.1060E-01 



MeXA4r.t 11 - t-1CX4rtfl - 1,2-1-3-1R1rilruir-rlfttr)ANirt-31 -SYnlEM•01 

PORE COMPONENT PROPERTIES 

TC PC VC PmEGA OmEGAH DIPOLE ETA COMPONFMT ID 

507.90 20.90 372.40 0.2q1 n.1 0.0 0.0 1-ENE 18 
504.nn 3,?-.-1-1 15'a:7n 0.739-  1.T - 0'.0 0.0 1-HEXE1F 38 
632.10 31.10 347.61 0.446 0.275 0.0 1.0 TCP 39 

PURE COMPONENT PREDICTIVE FnuATInvS 

VAPOR PRESSURE (ANTOINE) FOuATICA CCEEFICIENTS MCLAR VOLUME EQUATION COEFFICIENTS 

4 R C COmPONENT A R C 

0.6acm.7 01. 0.117r)I .14 027417F-  uS IrFrA4r-- -0-:T7unr-  03 --0;14-46E 00 0.54711-01 
0.61657E 01 0.11530E 14 0.226)01 03 1-HFX.ENF 0.2.08F 03 -0.7134E 00 0.1435F-02 
U.TMTTT217-171- O. 15D21E -1r 1.20930E G2' TIT 0.1327F 03 -0.6640F=01' 0:26-73-03 

BINARY INTER1CTION PARAMETERS 
Mulfi NOMir.1 4 "TITIMART-111-N1W3r7S---  0R0ER  

- 5v. '') 71' ---r7;277r i1F-XANF-'-'1.,.HOXENF 125' • 1 
214.57 917.39 HEXANE - TCP 210 0 
1IRTII  6115-7 1.41F-XFNE - TCP' 211 '0 

HALA CONSISTENCY TEST 

CI(1) 1.7769 

SUMMARY OF STATIST/r:AL INITTPKATlin- 

!kTAN AlS. nFv. IN frorSSuPE CAIrS. 0.41301 02 
MEAN 43S. DEV. IN COMPOSITION CALCS. 

C01PCNEWT"1 0,:1295E-01 
.  

COMPENENT 2 0.1274E-01 
-trml,C4r1r--1  

nPAul lrA4 Ans. Ont. IN CO1POSITION- CALCS. 0.1541E-01 



MULTIC01PCINI-NT SOUTTII-N-PT-SHI-IS 

COMPOSITION RESIDUALS (EXP - cALcr- 
NO. T X 01X-, !'CALL `0- XP Y111.8 F1(1 C,A0MA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

1 70.50 (1.4n63 760.01 774.74 0.541u n.54n6 750.01 1.0778 0.9529 HEXANE -0.2551E-02 0.3041E-02 
1.154) 1.4150 0.4''14 894.57 1.0102 -0.9578 - 1-11EXENE  0.456?E-02 
0.1511 0.1180 0.0710 40.7? 2.3261 0.9143 TCP -0.2009E-02 

2 77.00 0.217/ 760.00 790.53 0.4820 0.4911 918.10 1.3737 0.055? HEXANE -0.8139E-02 0.5424E-02 
H.711-11 1.1-710 0.46r7  1074.71 1.1963 0.9600 1-H0xrNe 0.4210E-02 
1.'051 0.1480 0.0442 53.18 1.3951 0.9189 TOP 0.3845E-02 

3 120.20 0.1160 760.00 631.33 0.1800 ).2394 3119.14 2.899( 1.0792 HFXANE 0.4462E-01 0.6336E-01 
0.1110 0.7660 0.211'4 3521.41 2.1060  0.9819 1-HEXENE 0.5042E-01 
1.9660 0.4540 0.5490 141.04 1.1011 0.0584 TOP -0.9504E-01 

4 71.00 0.6101 760.00 752.09 ).7190 0.7;50 r71.10 1.0877 0.0549 HEXANE -0.6573E-02 0.4379E-02 
0.1/40 1.1550 ).?490---"----'707.',g 1.0160-  0.-/597-  1-1-1FXENE 0.5988E-02  
0.1810 0.1260 0.0254 41.6? 2.2 37A 0.0174 TCP 0.5753E-03 

5 72.10 0.6310 760.00 789.95 0.7740 0.7761  796.79 1.0701 0.9530 HEXANE -0.2336E-02 0.2553E-02 
0;1900 0.7540 0.212 936.68 1.0107 0.0580 1-HFXF4E 0.3825E-02 
0.1631 3.1220 0.0235 43.68 2.3740 0.9143 TOP -0.1499E-02 

6 77.20 0.4360 760.00 782.62 1.721C 0.7230 921.71 1.3366 0.0558 HEXANE -0.1960E-02 0.2538E-02 
(=.1-4-7-0 1.2290 0.2109 1010.64 1.1415 0.9635 1-HFXFNE -0.1853F-02 
0.474) (1.05110 0.046? 54.1? 1.4369 0.9193 TCP 0.3803E-02 

7 78.50 J.4251 7(0.00 007.34 0./160 0.7169 097.66 1.3508 0.0590 HEXANE -0.8504E-03 0.1746E-02 
8.1410 11.71110- 0.71S4----  1119.76 1.14,-,5 0.9598-- 1-14FXFNt  0.2617E-02  
1.4141 0.1460 0.0478 57.A7 1.4160 0.0179 TOP -0. 1769E-02 

8 88.30 0.2130 760.00 780.67 0.6850 0.6805 1247.97 1.9323 0.96)5 HEXANE -0.3470E-02 0.2312E-02 
0.07rn 1.2720 0.2201 1447.94 1.4905 0.9648 1-HEXENE 0.1851E-02 
1.7110 0.1930 0.0914 85.10 1.0898 0.0279 TCP 0.1614E-02 

9 88.60 0.2740 760.10 104.01 1.6140 0.6057 1257.75 1.804° 0.0594 HEXANE -0.6700E-02 0.4466E-02 
0.1770 0.2190 0.7152 1458.f'g 1.4770 0.9638 1-11EXENt- 0.3813F-02 
0.6941 0.1020 0.0(1'41 06.0g 1.0091 0.9260 TCP 0.2886E-02 

10 127.20 0.1180 760.00 652.21 1.4560 0.37/6 3031.71 7.8694 0.9779 HFYANE 0.8E137E-01 0.7841E-01 
8.0110 -1.1510 0.1'17 31/?.41 1.0786 0.0818 1-HExTNE 0.7425E-01  
1.061) 0.1310 0.' 16 171.11 1.001( 0.9563 ICI, -0.11760 00 

11 69.00 0.22)3 760.00 759.57 0.'470 0.l031 72(.,,n 1.111 4 0.0534 HEXANE -0.5061E-02 0.3377E-02 
1.6111 n.7AA0 0.7?33 py).6 1.0,)91 0.0'312 1-HEXENC 0.4708E-02 
0.1700 0.00 0.,.;19( 38.10 1.9659 0.0159 TOP 0.3607F-03 

12 69.70 0.2200 760.00 785.12 0.1420 1.7449 741.0's 1.1748 0.°5,7 HEXANE -0.4861E-02 0.9580E-02 
1-.---6 WT 0.7490 0.7146 874.11 1.1203 0.9571 1-HEXENE 0.1437E-01 
0.1640 0.1000 0.01,1, i0.18 7.0522 0.0118 TCP -0.9513E-02 

13 76.60 0.14)0 760.00 788.90 0.7500 0.7561 (07.12 1.4165 0.9552 HEXANE -0.6072F-02 0.4046E-02 
r41s  ) 0./070 0.7014 '1062.92 1.1(55 0.9598 1-HFX1Ni 0.5565F-02 
0.4713 0.'1430 0.)4.25 57.6r 1.3538 0.9193 TCP 0.5024E-03 



74ULTM-01YONEN1 YOCOrrill Rr-StIrT-S-ICriNT--.;1 

- COMPOSITION-RESIDUALS-tEXP '.---CAT.C1-- 
N3. T X PFXP PCALC. YFXP YCALC Full GAMMA PHI COMPONFNT BY COMPONENT MEAN ABS DEV 

14 89.10 1.1610 160.1e 769.q1 0.2390 0.2404 1274.15 2.0328 0.9615 HEXANE -0.1355E-02 0.2325E-02 
/7.2141 -0.515-FM -7.'6545"--  1477:42- -1.-5470- 0.0656 -111EXFNE IT.3-485r-02 
0.7190 0.0930 0.0951 97.7P 1.0710 0.0306 TCP -0.2135E-02 

15 127.30 0.0110 760.00 661.14 0.1600 0.1486 3036.-7t6 2.8639 0.9776 HEXANE 0.1130E-01 0.4393E-01 
n.;1371- 9.417e '9.3525 3430.11 7.1720 '9.9115 1-HEXINE 0.5451E-01 
0.9570 0.4330 0.49149 327.9f 1.0016 0.0561 TCP -0.6590E-01 



'I ETHANOL t l.) - CC-1_4( ' ) --P rtITE,Irrt 1- S NesTt 1-157 - -- -- - -- - -- 

PORE COmPONFNT PPOPFR T1 F S 

TC PC VC nmEr,A r IF IAN )(P(ll. F ETA Cr,,tpc--f- NT I ) 

513.20 70.51 118.0) 1.557 1.105 1.6(0 1.21 MI TIIA,  CI ,' ! 
 556 ;4 rr--45---.11---270.60 3.11 0.9 0.0 0.0 r(:t ft 6 

562.00 48.61 260.10 0.211 0..7 0.0 3.0 PH\ 71 NE 5 

PURE CCOPONENT nctr DIET IV F E0JAT IONIS 

VAPOR PRESSURE,  (ANT,JINE 1 El(JATIO.1 COEFFICIENTS Mni Aft VOLUME EQUATION COEFFICIENTS 

A 8 C CC.9PCNENT A R C 

0.717f16r 01 0. 1 473-1-*---'34 0-.7-3-0-11-F-0 i-- -1t T1*ft-Nt . t --- 5-1E--  02 --0.1.-9-72E 10-- 0-.-3 1t-74-t -- 03 
0.60331F 01 0.12424F )4 0.210)0E 03 CCI 4 0.61t141 02 -0.2998F 00 0.1676E-02 
0.640-56F 01 0-  . -/- 2-1-  Mr-  14 1-.-,12071F-T)3 -I r -47 PIT. 0.7186F 02 0.1491E-01 0.1588E -0-3-- 

t3INARY INTERACTION PARAMETERS 
MflDFL NOADTlf 4 -- IN /MY-Fir-Mt I" ti fitS- Ottrif 12 

75118- . 51- -767,711- -'1F-  THANtIt - - rr- 1..4 17 6 o 
1808.24 171.50 ktc -rtlAt101 - P INZ INF 133 0 

---_e0;75  -T6-1. f) 0 CCt 4 - 11-17ENF et') 0 

HAL A CCNSISTFNCY TEST 

C I (1 ) 1.6941 
 - - 

-Str+-4-Aft•Y -17F-  STA TtS T 1C-A1. TNT t.Ift (4  AT !Pk) 

- TAN A'/S . 0EV. TN 11RISSURF CAI CS . 0.1127F 01 _ 

MF AN A'-IS. OFV. IN c (AK, SI1111t1 CALLS. 
C(1"10NEt'T 1 0.7216F-02 -  
r.G1PCNFNT 2 0.27001-0? 
f t)1PftIF t) T 3 ..395+'F-02_..._  

ittf- Atlf) 1F,1t.1 AttS. IF V. I N 111111,'S IT I TIN C AI C S. 0.p0sfo---02 - ---- - 



I-TION rrs-tris  

COMPOSITION RESIDUALS tEXP - CALCT- 
NO. T X PFXP PCALC YFXP YC,\I.0 Pill GAMMA PH1 COMPONENT BY COMPONENT MEAN ABS DEV 

1 34.68 0.2175 291.11 280.07 0.4920 0.4946 202.1f 3.3540 0.9816 METHANOL -0.2632F-02 0.2697E-02 
1.1,10n 1:1472 n.r4-.6  /71:- 217 -----1-;-2 ,191 0.q8-1-0 -tcr4 -0.1416t=-02- 
0.0075 1.3509 0.3959 144.65 1.165f 0.9133 BENZENE 0.4042E-02 

2 34.68 0.2110 302.13 101.07 1.4304 0.4P16 702.16 3.3467 0.9810 mFTHANOL -0.3278F-02 0.5711E-02 
n....t$17 0."774 0.2;1 )7 171.79 1.2559 0.9922 CCL4 -0.5342E-02 
0.4011 1.'422 0.2336 144.65 1.1895 0.9824 RENZFNE 0.8964E-02 

3 14.61 0.10°7  308.63 i00 .42 0.4733 0.4754 202.16 3.5890 0.99,17 METHANOL -0.2124E-02 0.2795E-02 
 a.9r7r,  0.1-9,)9 0.4070 171.7g 1.2104 0.0815 ra4 -1.2073E-02 
1.7 197 0.1268 0.1226 144.65 1.20A2 0.9919 BEN7ENE 0.4190E-02 

4 34.68 0.3781 3)7.23 306.48 0.9043 0.5027 702.15 1.9748 0.9804 METHANOL 0.1578E-02 0.2521E-02 
 -1.'747 0. ,r)95- 17/.7,9 -1.5643 n.1822  -CC1 4 -(T.3784E-02  

9.3)97 0.2210 0.21PA 144.65 1.4686 0.9825 BENZENE 0.2200E-02 

5 34.68 0.994' 379.11 306.93 0.5308 0.9181 702.16 1.4146 0.9799 METHANOL 0.2613E-02 0.2452E-02 
.11.'078 0.2901 0./491 171.29 2.1038 0.9827 CrL4 0.9813E-03 
0.7379 0.7191 0.2 9 28 144.65 1.0478 0. 9830 BENZENE -0.3680E-02 

6 34.69 0.7999  298.90 297.37 0.5903 0.9319 202.15 1.1157 0.9795 METHANOL 0.1571E-02 0.1733E-02 
0.7189 0.2116 171.79 3.3367 0.0844 CCL4 -0.2602E-02 

0.1325 0. 2117 0.2006 144.65 3.0609 0. 9847 BENZENE 0.1075E-02 



METH/11\1111111 - rC14(11 - Art/TE/Tr(11 IYSTFm-lc3 

POPE COMPOMPNT PPOPrPTIES 

TC PC VC Pill:A PmF,1AO )IPOLE ETA crvirmrvi to 

513.20 78.50 118.00 0.957 0.105 1.660 1.21 ,IFTHACL 23 
55f)V-F0 45.0ft---716/ 1.101 1.) 0.0 0.1 CrL4 6 
56?.00 40.61 2h0.10 3.211 0.0 0.0 0.0 1EN 7 INF 5 

PURE COMPONENT PREDICTIVE EQUATIONS 

VAPOR PRESSURE (ANTOINF) FlOAT11)4 C0FEFICIENTS %LAP VP1UMF EQUATION COEFFICIENTS 

A P C CCMPCNENT A 8 C 

0.78716F it 0.14111= 04 1.23n-11P-03 1r11-ANtit   
0.69339F 01 0.12424F )4 ).230)1E 03 rCI4 0.6104E 0? -0.2998E 00 0.1676F-02 
0.6'F).161- ul 0.1- 7t/0r 11- 0.27n7r/c 03 Br1m7FNF 0.7016F 02 0.1491E-01 0.1588E-03 

BINARY INTERACTION PAPAMFTEPS 
MODEL NU1F1r 4/ 4 stNAY-t^r1\11/1M-RS- -CI:0FR 

e3n-8.34 -85.77 "FTPA-mOI - Crt4 137.............................. 0 
1(100.39 160.23 'AEI-HANOI - BEN7FNE 134 0 
-7-3-4.17 30‘4.1-7- CC-1_4 - IFMZENE ....4(..........................0 

HALA CONSISTENCY TEST 

CM) 0.7000 

"SNIM-INPY ri- -0;rArIsTirli- inrnPmArt 

-mrAm v's. nry. v‘r PPFSSURr rftrs. 1.1eq7r 01 
HEW NIS. 0EV. IN rrt4Prs[I10! cALcs. 

COMPCNINT 1 0.723'F-02  

COmREHENT 2 0.25701-02 
CIMPONff"f 3 0.1041E-02 

IIPAN1-1EAN AAS. 01-V. IN rnmoOSITIVN CAtCS. 0.1n51F-02 _ _ ____ __ 



M11LT1rOPIPENENT 501.urif 0 Fts)OLI9- 

- cnmpos rrinN RESIDUAL S - (DM-  ---C A-ECT 
NO. I X PrXn 0CA1C YLxp YLA1C 1111 GAMmA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

---- 

1 55.00 0.1810 665.26 666.17 0.5152 0.5145 496.76 3.5467 0.9677 METHANOL 0.6889E-03 0.8578E-03 
n.1961 0.1187 0.140-0 166.24 1.77576-  C7: 96g7- CcL4 -0:-129TE-=02 
0.6160 0.3461 1).3455 320.38 1.1272 0.9694 BENZENE 0.5932E-03 

2 95.10 0.1981 600.29 692.46 1.5130 0.5016 406.76 3.4574 0.9666 METHANOL 0.3423E-02 0.2331E-02 
---0.-116T 1.1(24 0.2690 366.24 1.2218 0.0674 r(-14 -0.3501F-02 
0.4056 0.114t 0.2245 120.38 1.194( 0.9681 BENZENE 0.6044E-04 

3 55.00 0.1/82 689.67 692.46 0.5109 0.5099 496.76 3.4500 0.9666 METHANOL 0.1350E-02 0.2131E-02 
0.1-991 0.2628 0.2663 166.24 1.2217 0.9674 rCtir -0.3201E-02 
0.4.055 0.1263 0.2145 120.39 1.1546 0.9681 BENZENE 0.1843E-02 

I 
4 55./0 0.1945 706.51 711.30 0.5068 0.5956 496.76 3.58(1 8 0.9658 MITHAN01 0.1164E-02 0.2453E-02 

CI. '`, 'i -Ty. 1-713- 0:377r- 166.74 -1 .18811 0.067J3 f (*Tit -TT. 36 83E--=C2 
O.213:3 1.1.199 0.1174 320.18 I. .1 f78 0.9671 BENZENE 0.2511E-02 

5 55.00 0.3590 711.17 711.41 0.5317 0.5131 496.76 ?.u520 0.9650 METHANOL 0.5856F-02 0.3907E-02 
0.3710    0.2539 0.2980 366.24 1.4081 0.9672 ECL4 -0.4947E-07 
0.3100 0.2164 0.2073 320.39 1.3968 0.9680 BENZENE -0.9168E-03 

6 55.)0 0.5557 717.20 716.95 0.6672 0.9627 496.76 1.40(7 0.9639 METHANOL 0.4461E-02 0.2977E-02 
1,"0-2T14- 0.1316 1.2349 366.14 2.0721 0.9679 ECL4 -0.2950E-07- 
0.2300 0.2012 0.2027 320.38 1.8970 0.9687 BENZENE -0.1520E-02 

7 55.00 0.7515 703.34 701.95 0.6209 0.62)4 496.76 1.1220 0.9632 METHANOL 0.5426E-03 0.5822E-03 
1.1115 -0".1125 0.1934-  166.74 3.710( 0.9707 Cttk -D.T772E-03 
0.1170 0.1(166 1.1863 120.30 2.8846 0.0714 BENZENE 0.326(F-03 

8 55.00 0.0413 600.96 678.59 1.6736 1.6740 406.76 1.0503 0.9634 METHANOL -0.3765E-03 0.3704E-03 
0.001- 4- 0.1890 o.inw 166.24 4.1728 0.9(36 rCL4 -0.1841E-03 
0.0753 0.1374 0.1169 120.38 1.71°2 0.0744 BENZENE 0.5507E-03 



T EiArIUL I 11 ",--F-T-'-fAierfl. WYA'IF YSTF',1-  !rift 

PURE COMPONENT PROPFR TlF 

TC oC VC r4Er11 °MEGAN 0 1PNL E ETA CCIMPINFNT I.) 

513.20 78.50 118.00 (1.551 0.105 1.660 1.21 METHANOL 23 
3.61-7 • - 0.15? 1- .600 1.10 CTE4N11L 11 

585.20 50.70 2/44.70 0.2113 0.3 0.0 0.0 01 CY ANE 11 

PURE ClIMPCPIENT PRF DICT1V FOUAT i(-:15 

VAPnl PRFSSURF (ANTOINE) FTJAT Inn COFFFICIFNTS mot_ AR VOLUNIF FQUAT I ON COFFF IC TENTS 

A CIPPCNENT A 

t 47 1-I 0-. lit:-  0 3 -----44F--T-HANn IF-- - 
0.50449F 01 0.15543F 14 0.22265E 03 II: 7,1A NOL 0.5370E 02 -0.3111E-01 0.16COE-03 
0.7.t31-91- -1.-5-547F -VT -0-.-2-40-1411 -03- -ITT T1 X A NE 0.7197E-02 - --11.419017-02 

BINARY INTERACTION PARAMETERS 
MOO El. r107t1F1. IN A In.--1-11- -r1r^B'ER-S ORI1C-R-  - 

-r. 'VTOL - TTIA-NOL () 
1049.77 -104.6 !AFTH1N1IL - 010X. NE 142 

3E-9;15 - I rIXANF - 73 

HATA CCNSISTENCY TEST 

C I 111 -1.4945 

St1MA-A-R-Y-tiF s rAT I-S T (.1:---111E-OR-NAT IT-1N 

"WAN -  APS-. FTC IN PRES SURF-  cALcs 0.2334F-  02 - 
ME AN AV; OEV . IN CNMI)r.S1 I 1 tiN CALCS. 

C(-1Pr:11 MT 1 O. 1 76nr:-01. 
CCMPC'4i- NT 2 0.1(.241-01 
COM P CNC NT  3 0.1-811E-01  

CRAW) MEAN - 105. nr:v. rs: Cl:M^flS IT ION CALCS. 0.1735E-01 



mix/itlIllftrIrwr SOLUTION pFsuirs  

COMPOSITION RESIDUALS (EXP 
NO. 7 X PFXP PCALC YrxP Y(ALO FILL GAimA PHI rOmPOmENT Ry COMPONENT MEAN ABS DEV 

1 96.17 1.0220 760.01 813.69 0.10)0 0.1319  2117.38 2.2574 0.9843 METHANOL -0.3153E-01 0.2798E-01 
D. e7 560 -0;1100-  77; rii4 11nS. I 4-  / . 75-87-  0.97 B2 FillANOL- -17.-/-043E  

...._ 

-01-  
1.9471 3.1100 0.798) (77.79 1.0014 0.0644 DIOXANE 0.4197E-01 

2 93.53 0.0390 7(0.00 118.43 0.1)00 0.1511 1954.09 2.0(58 0.0408 METHANOL -0.5111E-01 0.3407E-01 
-0.09o0- 0.7100 0.1110 1266.24 1.6c°5 0.9747 ETHANOL 0.2002E-01 ----- 
C.1030 0.7900 0.1 689 577.74 1.)086 0.0644 DIOXANE 0.310CE-01 

3 90.33 0.03)0 760.00 706.07 0.1000 0.1296 17(0.70  1.9412 0.9779 METHANOL -0.2557E-01 0.1705E-01 
0.L211 -0.3100 0.250 1133.°5 1.6254 9.9725 FT9AN9L 0.1418E-01 
9.8500 0.6100 0.9(186 921.04 1.0179 0.9656 DIOXANE 0.1139E-01 

4 87.23 1.0310 760.00 794.02 0.1100 0.0176 1602.48 1.5(00 0.0741 METHANOL 0.2394E-02 0.8132E-02 
0.2050 n:mytr---o.4/72 1014.'84 1;521!1-  0.0693 LTHAtoOl_ ----o.i2nr-or  
0.7650 0.5000 0.4002 472.07 1.0385 0.0667 DIOXANE 0.9805E-02 

5 83.65 0.0390 760.00 778.97 0.1100 0.01170 1425.79 1.3158 0.9708 METHANOL 0.1304E-01 0.1387E-01 
0.1/70 0.9000 0.5209  (190.76 1.3856 0.0666 ETHANOL -0.2081E-01 
0.6480 0.4100 0.302? 419.29 1.0860 0.9688 DIOXANE 0.7764F-02 

6 80.76 0.0430 760.00 766.19 0.1000 0.0946 1294.55 1.1752 0.0683 METHANOL 0.1544E-01 0.1030E-01 
9.4-911- 1.6000 0.6198 799.73 1.2473 0.9645 ETHANOL -0.8783E-02  
0.5070 0.3000 1.3067 380.21 1.1000 0.0712 010XANE -0.6660E-02 

7 78.42 0.0530 760.00 757.33 0.1030 0.0857 1195.41 0.9479 0.9660 METHANOL 0.1431E-01 0.9544E-02 
1.6109  Cr. MOO -0.7110 '711 . 6 1----1 .1 07 si 0 . t7676 rntmon.. -0./752E-02  
0.3170 3.7000 0.2126 350.80 1.40( 3 0.0745 DIOXANE -0.1257E-C1 

8 77.41 0.1690 760.00 762.15 0.1000 0.1475 1194.91 0.0530 0.0640 METHANOL 0.2514E-02 0.3989E-02 
1;-71-10 0.o100 -0.7965 713.72 1.1213 0.9610 ETHANOL-  0.3468E-02 
0.1251 0.100C 0.1060 330.68 1.8618 0.9789 DIOXANE -0.5986E-02 

9 02.75 0.1510 7(0.00 225.32 1.2001; 0.251( 1007.62 2.1477 0.0804 METHANOL -0.5357F-01 0.3571E-01 
-9.1151 0.1(+00 0.0011 1212.t9 1.6460 0.1714 ETHANOL 0.8862E-02 
0.91,0 0.,000 0.6593 5(1.71 1.0085 0.0640 DIOXANE 0.4471E-01 

10 87.05 0.0690 760.00 791.59 0.209C 0.2105 1593.20 1.6974 0.0/51 METHANOL -0.1052E-01 0.1307E-01 
).1-411-1, 0-.3100 4-  /108.20-  1.*)715 0;-96n3 ETHANOL 0-.1961F-01. 
0.8010 0.5000 0.50')1 46°.30 1.0339 0.9664 OIOXANE -0.9082E-02  

11 82.43 0.9(30 760.00 765.7? 1.7)00 0.100,  1137.54 1.1091 0.0710  METHANOL 0.9011E-02 0.6541E-02 
0.2910 /.4000 0.406P 0(4.13 1.3006 0.0666 ETHANOL -0.6760E-02 
0.6770 0.4000 ).4011 437.80 1.0755 0.9690 01OXANE -0.3052E-02 

12 79.93 0.0(120 -7(0.00 751.11 0.,)00 0.1.;19 12,8.,9 1.1941 0.)695 METHANOL 0.1810E-01 0.1414E-01 
4 r) 0..)110 0.4969 tr,-,.(11 1.2701 0.004r ITHANHL 0.3090E-02 -- 

0.9470 0.1)00 0.2 212 i60.97 1.1556 0.9713 010)01101 -0.2121E-01 

13 77.42 0.1090 760.00 743.79 0.3100 0.1727 1194.91 1.1230 0.9669 METHANOL 0.2726E-01 0.1817E-01 
0.6050 704.00-  1.1266 0.0626 ETHANOL -9.5009E-02  

1.3500 0.2000 0.27?3 319.90 1.1546 0.0747 DIOXANE -0.2225F-01 



--milt-rtinf-11 ';01WT-trYN-Pro110 tC°101T.1 

COMPOSITION RTS1DUALS tEXP - CALtr-- 
mn. T x PrYP 01,1l r, YIXP Y(.11( E Irl GAMPA 0H1 CCmPONENT PY COMPONENT MEAN ABS 0EV 

14 76.31 0.1720 7/,0.)0 741.64 1.2000 3.1117 1111.?? 0.9671 0.0651 METHANOL 0.1826E-01 0.2118E-01 
0.703-0- 0.100o -0.4,86 f74.4? 1.0197 0.0611 ETHANOL 0.1351E-01 
1.1750 0.1100 0.1310 329.07 1.6869 0.0783 010XANE -0.3177E-01 

15 119.58 0.0810 760.00 828.53 0.3030 0.3476 1727.1° 2.0144 0.9774 METHANOL -0.4757E-01 0.3172E-01 
- 0.0171 0.1000 0.0713 1193.00 1.5372 0.0615 ETHAN0L 0.2169E-01 

0.0830 0.(:)00 0.5741 500.51 1.0110 0.0642 DIOXANE 0.2589F-01 

16 86.14 0.0050 760.00 798.09 0.1100 0.340(: 1546.97 1.79,,P 0.0752 METHANOL -0.3062E-01 0.2792E-01 
n.0650- 0.21.)0 0.1581 075.68 t.46,14 0.0678 ETHANOL 0.4187E-01- 
0.0'00 0.5000 0.502? 455.47 1.0334 0.9660 DIOXANE -0.2240E-02 

17 82.49 0.1101 760.00 763.21 C. 31CC 0.3100 1211.92 1.5274 0.0730 METHAN01 -0.1086F-01 0.22/9E-01 
0-01--650 0-:1100 0'.h4).1 /53.77 1.3V/ 0."664-  FTHAVIL -13.3418F-01- 
1.7291 0.40)0 0.4731 403.24 1.06/0 0.9t85 011XANE -0.2332E-01 

18 76.33 0.1700 760.00 715.14 0.3100 0.2117 1111.00  1.0670 0.0677 METHANOL 0.16331-01 0.1945E-01 
-0.4410  1.5000 0.4872 674.85 1.1485 0.9622 ETHANOL 0.1284E-01 
1.1120 0.'000 0.2202 326.10 1.3155 0.0747 DIOXANE -0.2918E-01 

19 75.19 0.1950 760.00 746.56 0.3000 0.2154 1068.48 0.9856 0.064 METHANOL 0.1463E-01 0.1920E01 
0.7t.23a 0.5030 1.5361 640.41 1.0472 0.0512 ETHAN°L 0.1417E-01 
0.1920 3.1010 0.1111 313.23 1./456 0.9786 OIOXANL -0.2881E-01 

20 85.19 0.1280 760.00 818.19 1.4000 0.4456 1499.83 1.8467 0.0740 METHANOL -0.4957E-01 0.3038E-01 
-0.0450 -0.1-000 0.074x_..-_..0.47.5 5-- -1.1818- 0.0554 TTH1N(tt  0.2520E-01- 
0.8270 0.5000 0.4796 441.38 1.3343 0.9653 DIOXANE 0.2038E-01 

21 81.62 0.1530 T60.00 779.11 0.4000 0.4? 3' 1332.57 1.5722 0.9723 METHANOL -0.2371E-01 0.2140E-01 
0.7151/ 0.7100 " 0.16/0 825. 1.52r4 0.0643 E79AN01 0.3210E-01 
0.7320 0.4100 0.4184 301.51 1.3714 0.9690 OICXANE -0.8180E-02 

22 78.28 0.1840 760.00 748.43 0.4000 ).3076 11-0.17 1.3171 0.0/03 METHANOL 0.2433E-02 0.1943E-01 
0.?170 0.1100 0-2173 727.71 1.2449 0.0631 ETHANOL 0.7671E-01 
0.0o90 0.1100 0.3201 949.1) 1.140? 0.0709 DIOXANE -0.2914E-01 

23 75.24 0.2410 760.00 733.81 0.4000 1.3794 10/0.30 1.0890 0.9678 METHANOL 0.2164E-01 0.1534E-01 
0.1150 0.4000 0.3086 546.68 1.12r0 0.9612 ETHANOL--  0.1378E-02 
1.A150 0.2000 1.2230 311.70 1.4116 0.0749 010XANE -0.27121-01 

24 71.04 0.7710 760.00 743.04 0.4000 0.3450 1022.12 1.0021 0.9655 METHANOL 0.14101-01 0.1407E-01 
0.,A0l 9.5000 0.4031 (14.-1 1.03P0 0."502 ETHANOL 0.69121-02 
3.1101 0.1100 0.1211 /00,(0 1.6700 0.9790 010 X ANL -0.2111U-01 

25 80.93 0.1000 7f0.00 /9(.11 0.5000 1.5/26 14)2.01 1./488 0.0716 METHANOL -0.2261E-01 0.1570E-01 
-0.0580 0.1000 0.1765 014.8( 1.2510 0.9624 ETHANOL 0.21551-01 
0.7540 f1.4000 0.4039 382.45 1.0670 0.0671 DIOXANE -0.9316E-03 

26 77.36 0.2350 760.00 758.04 0.5000 0.5017 1152.51 1.4654 0.9699 METHANOL -0.3711E-02 0.1825E-01 
0.1599 0.7000--̀ 0.1p.(,/12.16 1.101') 0.0614-  ETHANOL  0.2737E-01  
n ilk() n -Innn A Alal A'atl nn I 1/1h n ntn, nvi,vAikic 



wr xnL/ TIT /m~~','uLr~ ~~~° ---------- ----------- ---' -- 

---------' conroSrrTnn RESIDUALS~-(EXp'- cmcCT- 
wo. / x rmp pc^~c vcx, vr^u r I r L ~^ym^ r*/ rowpnwEmT BY COMPONENT MEAN ABS DEV ------ ' ' --- - -- - - --------- 
Z7 7*.04 0.s02o 7/o.ou 714.v/ 10  n.ivo" 1025.95 1,1250 0.1)677 MErxxmnL 0.914**-02 0.1406E-01 

n. ?'nn - ~~~~nn~--n~zI-1,  I '-otp ---l.1o, 01- 
 '75

,78trwxVIc  
0.+010 n./nno n,/21| 300.67 1.30"5 u.o7+r nn n ~xxmc -o.zlu2-o1 

r11 72.69 0,1ssn r6o.00 743.n9 n.~~oo 0.4050 0 7 7 ,41 1.0232 0.9655 m F Tx*nn L 0.5013E-02 0.145aE-01 
-n~ 4sn1---- -' 1. '000 0.3331 53A.79 -1.0763 -0.9979 - rrvm|nc--- n 168cs-01--------- 
0./990 0. 100c 0.1211) 2 ,36. i5 I.m46 n.vrvn D znx«nE -o.a}no[-o\ 

29 76.15 0.p90 7^0.on /~o.~Y 0. 6000 0. b094 l I n ~ n,o 1 .+ 159 o.n^v/ ME T*xnoL -0.93 7 7p-02 0" 16*8E-0I 
o. ----- ---'-------Q znno ---n- nT5n-- '6ro.n -'1.01817 'n.n9nz---  ETHANOL - --- n.zsnIs-nl- ------- 
0.0390 u.V),n o 15 6 az+.94 ~./ 4 ~o o.96v7 nInx^ws -o.1s64s-u1 `    

yu 72.72 o.190  r*o.no 73p.68 0.6100 v.nvyv "7o.n2 I./x\7 0.0o72 Mrr*^noL 0,34/6s-03 0.1034s-01 
.  n`o '751-0---rrxAnnL o 113 1-6c-01 

o.41o0 c.~oau u.r/sx 280. 76 1 .s1 /n o.»7~~ n~oxxwc -n.ao t c-oz 

31 71. 2C o.4sn0 760.00 743.96 0.61)oo 0.fi162 0, 26.68 /,0e4 0.9652 wcTn«moL -0,t8*s-02 0°1737E-0l 
v.34no- -  - -----------' n.~nno -  0,713' --sun./4T -  1.024n-- 0.n562--- r o.26r)6E-01 -------'  
o.znsn o.\000 J./Ipo /71.40 1.5CA2 o.p/v7 n/zx^nE -0.1982 E-01 --------'---------'----- '--------------'- -- 

s2 71.27 0. 46,)() 760.00 /*.34 J. 1100 0.7 o3 929.02 1.18z4 o.q666 Ms7*xwoL -0.330*e-02 0.131+E-01 n.-TnIsn-------------'' -~o.|1no  - 0.n101' - 552.01 o.vo35 0.'560 sT*^40c----'n~197z1c=n1'  
0.+390 "1.2000 n.zi^ 4 2 r/.on 1.3209 o.97»^ omxumc -0.1641c-01 `   

33 6o.68 o.1; 57o r^o.00 r+x.xo 1.7000 u.7/1'3 e76.77 /.0505 o.o6*5 *ErnxmoL -0.11,34s-01 0.138+E-01 
0. ?470 177r -r/r.* .no`>r--'pn/*moc -G - zornE~nl  
u.l»^n n.L'~)uo 0.1004 z56.7\ 1.uuou u,vror o/nx^wp -0.9416e-02 `   

34 +8.07 0.6671 ?un.~V r+n,2n o.xnnO o.unoc 0.()638nZ~.rn |.o~75 o.~*u ycr9«wn L -n. 5spps-u» 0.482+E-03 
-'-'----- n.Inoo 'n.~n~z-  ~41+.24--0 *975~ - o.v52l =rw^wnt --  =0,165xE-03'----'-- - 

o.~"ro o.|nuo 0.0001 24i.9 i.6 4P 0.1)7p8 nI:xxmF 0.7215e-03 



MFTMANo1(1) - EJrANoLt71 -- 11r-'-(1-1_..--___ SYSTE 155 ___ ___ 

POPE Cl1PONINT PROPFRTTFS 

IC PC VC 0.1E111 ni[l•kil )t POLE 1T1 Cf1R(NENT 19 

513.20 78.50 118.11 0.557 1. LOS 1.66) 1.21 1AFT111mCL 23 
516.00 63.01---I61:1-0-  o.63t 0.152 1.690 1.10 ETA-A*801 11 
647.40 219.31 55.20 0.344 1.110 1.953 1.0 WATER 34 

PURE CCNPONENT PRE1TCTIVF LOO1TICNS 

VAPOR PPESSNET (ANT011811 rlutolml CIFFEKIENTS Aft AR VCLUYF FOUATION COFFEICIENTS 

A 11 C CilIDCNTNT A 11 C 

0.78-7-86E 41 1.1411-ff -14 1.2.10)nt- 03 MtTO1NO1- 0.14511 -02 -0.1-97-2E -00 0-.3t74E-1)3-- 
0.80449E 01 0.15541F 94 0.22265F 03 [THAW 0.5370E 0? -0.3111F-01 0.1600E-03 
0:M661P-fi2---  11.166/7F -14 0.720)9C 03 WIER 0.27/10 02 -1.3642E-01 - 0.6R56E-04 - 

BINARY INTERACTION PAPAMFTFRS 
MODEL NUMBER 4 nTNAPY- 10-  NO-A11•RS TIR1t7  

-777.71 71z.Tt3r -trrItNint_ - Fitivrot. lln n 
483.16 322.47 OFTH1NOL - WATER 1F7 C 
3n-3.11- -157.09 FTH1NOL - WATER 101 1 

HALA CONSISTENCY TFST 

C1111 -0.1039 

S-UrtlAirfrillISTICAT.- liciftIPAIATMAT 

tAFA-KI 11S. nrv. IN PPESSURF CALCS. 0.20661-  02 _ 

MFAm 11S. UV. IN CUMPoSITION CALCS. 
PCIPCNINT 1 0.3(26F-01 _ _ 

COAPCNENT 2 0.1P71F-01 
COr*RIN1NT 1   -0.4600f-01 

0PAr0 MrAN IIS. OFV. IN comPoSITIUt CAICS. 0.3?9F.F-01 



AuLTtenlynNrwr 5n1'rrin-N rg-s-urrl' 

COMPOSITION RESIDUALS tEXP - CALM- 
NO. T X PFXP PEALC YEXP YCALC FIN 084N8 PHI COMPONENT RY COMPONENT MEAN ABS DEV 

1 68.10 0.7501 760.00 765.45 0.1500 0.84)8 827.70 1.0679 0.9627 METHANOL 0.1501F-03 0.3659E-02 
fl. 1 'r10 -7.0/60 0.1015-  4-P4.94 1:---0711(1 t1i-95-08 FTHANCL 1)754,10E-02"""- 
0.10 1̀ n 0.1540 0.0467 214.62 1.5526 0.0757 WATER 0.5337E-02 

2 68.10 0.7961 760.00 /68.93 3.1520 0.8531 P27.20 1.0001 0.5626 METHANOL -0.1071E-02 0.4342E-02 
17.1420 0.1960 0.1014 494.P4 1.0745 0.9505 ETHANOL -0.5441E-02 
1.10?) 1.1520 0.3455 214.62 1.5576 0.9755 WATER 0.6511F-02 

3 74.20 0.'120 760.01 767.28 0.4180 0.4116 1031.79  0.9754 0.9638 METHANOL 0.6404E-02 0.1360E-01 
--1.-5111 1.4900 0.5104 620./9 1.0719 0.1978 ETHANOL -0.2040E-01 
0.1010 0.1020 0.0710 279.6° 1.9490 0.9907 WATER 0.1399E-01 

4 71.70 0.5300 760.00 764.63 0.6550 0.6805 943.59 1.0014 0.9640 METHANOL 0.1455E-01 0.1142E-01 
).,11-7 --0.11.00-'-9I.1-971-'-""961-.70- 1.112r- -0.0546---FTHANOL -0;17271-E-01 
1.7401 0.1250 0.1)23 250.7? 1.5210 0.9/96 WATER 0.2730E-02 

5 75.00 0.2600 7t0.00 757.00 1.1600 0.1579 1061.16 0.9441 0.064? METHANOL 0.2231E-02 0.1427E-01 
o;---9--,011   0.4700 0.4014.

_._.. _ - 640.60. _. 1.0684 0.9588 ETHANOL- -0.2140E-01 
0.2200 0.1700 0.15)8 288.17 1.7688 0.0828 WATER 0.1917E-01 

6 81.20 0.0400 760.00 749.03 0.1300 0.0924 1311.90 1.0342 0.9639 METHANO1 0.3764E-01 0.4127E-01 
.-247t(7 0.9120 0.4377 811.01 1.7384 0.9616 ETHANOL 0.2427E-01 
0.7010 0.3510 0.4100 171.10 1.1°04 0.9895 WATER -0.6191E-01 

7 74.50 0.16)0 760.00 756.72 0.5250 0.5054 1042.81 9.9812 0.°647 METHANOL 0.1962E-01 0.1308E-01 
0.2'111) 0;-*,-3-00- 0.79/2 t 21 .11--  t .1754- -0. 9576- -FTH Ad-rit. --o.'71 57E-L2 
0.3470 0.1850 0.1959 282.21 1 .48 16 0.9829 WATER -0.1046E-01 

8 76.10 0.2111 760.00 755.41 0.1230 0.2"61 1110.03 9.9227 0.5641 METHANOL 0.4189E-01 0.2793E-01 
_ o.479-0 0.4700 0.4906 (74.16 1.12(5 0.9596 ETHANOL -0.2864E-01 

0.1)20 0.1920 0.2153 304.16 1.6333 0.(,144 WATER -0.1325E-01 

9 77.20 0.2160 760.00 /51.50 0.1900 0.3298 114(.14 0.4645 0.0647 METHANOL 0.6015E-01 0.4010E-01 
-0.111(T 0.1650 1.3104 610.01  1.2917 0.9598 ETHANOL -0.2316E-01 
0.4740 1.245C 0.291f 315.66 1.1041 0.9166 wATER -0.3675E-01 

10 71.90 0.4100 760.00 771.48 ). 150 0.6252 9.,0.40  1.9065 0.0636 METHANOL 0.0122F-02 0.66018-02 
m.1601 n.2^00"--0'.2107  966.74-  1.0453 0.9548 ETHANOL 0.7743F-04 
0.159(1 0.1750 0.9140 252.11 1.6196 0.9/01 WATER -0.9902E-02 

11 70.00 0.1)21 760.00 754.0 0.1070 0.1512 1219.41 0.9212 0.'1638 METHANOL 0.3877E-01 0.2706E-01 
I:16i0 1. ;100r 0.5112 743.n( 1.3345 0.9607 ETHANOL 0.1/22E-02 
0.5100 0.'030 0.1116 339.71 1.5779 0.9170 WATER -0.4060E-01 

12 75.90 0.2841 760.00 748.75 1.440G 0.4108 1091.59 3.C141 0.9650 MiTiAWL 0.2117E-01 0.2515E-01 
0-.--,961 1.1550 0.1 014 661.03 1.2394 0.0510 ETHANOL 0.1656E-01 
0.420) 0.2150 0.2421 257.97 1.4240 0.0.345 'AATEE -0.3773E-01 

13 90.50 0.1350 760.00 757.93 0.0110 3.0571 1211.24 0.9250  0.0630 METHANOL 0.2304E-01 0.1596E-01 
0.1901 --_-1.9540-_'-_Y).5517  791.97 1.46 51r 0.9611 FTHANOt -0;4200E-02 
n <.l';0 n lic,r, n -Ant..7 8t. 1_00 1 7,1f7 n_'870 WATra. -n ta-mc-n1 



muurtmANiNrmr-vrri,TroN Pr-stir-7n-  tr-1,,ro 

COMPOSITION RESIDUALS (EXP - CAIX1-- 
40. r X PIXO PrAlr YIXP YrAIC F- 111 GAMMA PH1 (OMPONENT SY COMPONENT MEAN ABS DEV 

14 83.00 1.0430 760.00 6S9.26 0.1950 0.1557 1195.41 1.6541 0.96-12 METHANOL 0.2927E-01 0.3994E-01 
0.06'71 1.1100 0.7794 0r 0.(0 1.2874 0.'9656 ETHANOL  -0.3064E-01 --- 
0.19i0 0.5950 0. 5 / 4,' 398.07 1.03?1 0.9013 WATER -0.5991E-01 

15 P7.50 0.0610 760.00 747.56 0.7q00 0.7411 1(16.47 1.7634 0.9662 METHANOL 0.3893E-01 0.6369E-01 
0.013/ 0.'200 0.1634- 1074.73 3.4701 0.06:7 ETHANOL 0.5661E-01-- 
0.9060 0.5060 0.5999 479.18 1.1134 0.9906 WATER -0.0554E-01 

16 83.00 (`.1300 760.00 735.84 0.4750 0.3944 1395.41 1.4515 0.9670 METHANOL 0.3160E-01 0.3563E-01 
--(1-.11'il/ 11.100 0.1207 069.64 2.5309 r.0619 ETHANOL 0.2184E-01 

0. 1210 0.4250 0.4714 398.07 1 .0625 0.9819 WATER -0.5344E-01 

17 79.00 0.24)0 760.00 732.19 0.5500 0.5955 1210.41 1.2209 0.9660 METHANOL. 0.4451E-01 0.5553E-01 
G.06GG   1).16m1 0.129t- 74ft.lt 1.8-1(1...__.9_.06J4 ETHANOL----'0.31'7811-01  
0.7900 0.2900 0.3733 119.7( 1.1312 0. 0 968 WATER -0.8329E-01 

18 P1.00 0.0590 7E0.00 749.41 0.1600 0.1013 1109.19 1.1226 0.0639 METHANOL 0.5024E-01 0.3883E-01 
 -1-1./-g9m 0.4050 1.4154 106.99 1.6962 0.°615 ETHANOL -0.4470E-01 -- 

1.6901 0.1550 0.4128 10).12 1.?0?3 0.9814 WATER -0.5779E-01 

19 82.71 0.0910 /60.00 739.77 0.1450 0.1291 1181.56 1.2473 1.0649 METHANOL 0.16991-01 0.3241E-01 
17.14-51 0.'+100 0.19°2 -159.97 2.2687 0.9623-  ETHANOL 0.1176E-01 
0.9120 0.4/50 0.4736 104.15 1.0959 0.9894 WATER -0.4861E-01 

20 82.70 0.0 910 760.00 735.56 C.3100 0.24111 1111.56 1.335? 0.9659 METHANOL 0.6820E-01 0.5608E-01 
3.)1P0 071000 -0.7P4T 869.0r- -1.380P 0.96/7 ETHANOL 0.1592E-0/  
3.8010 0.3900 0.4741 194.15 1.0813 0.0893 WATER -0.8412E-01 

21 82.70 0.1090 760.00 735.6? 0.3550 0.2095 1381.56 1.3644 0.9663 METHANOL 0.6551E-01 0.5187E-01 
0.('3T1 0.75G0 0.7377 859.11 7- 1.4104 0.9671 ETHANOL  0.122E1E-01- 
0.51190 0.3950 0.472° 304.19 1.076° 0.9091 WATER -0.7781E-01 

22 83.50 0.090n 760.00 738.99 0.3080 0.2522 1418.13 1.4079 0.0660 METHANOL 0.5584F-01 0.5707E-01 
-1. T11 11- 0.2190 0.2957 195.°4 2.5996 0.0621 ETHANOL 0.2977E-01 
1.8110 0.437J 0.4926 4)(.02 1.1t1 0.98')5 WATER -0.85611-01 

23 8?.50 0.0f,10 760.00 737.77 0.1050 0.14(7 1172.11 1.2457 0.9650 METHANOL 0.4832E-01 0.3949E-01 
0./4/0 0.1090 0.1P41 151.69 2.2449 0.0623 ETHANOL 0.1091E-01  
0.7070 0.4100 0.4692 301.04 1.09e1 0.9933 W^TEP -0.9024E-01 

24 F2.20 0.1631 760.00 713.29 0.5150 0.4341 13501.71 1.414? 0.0171 METHANOL 0.80(36E-01 0.5391E-01 
0.1171 3.1)90 1.1072 P44.10 2.41(4 0.9616 ETHANOL -0.224(1-02 
0.0011 0.1°00 1.+116 386.40 1.0(07 0.91'19 wATER -1.7862E-01 

25 81.10 0.1171 J60.00 709.77 0.3590 P.3990 1105.01 1.2970 0.9669 METHANOL 0.7002E-01 0.5549E-01 
r..1- 1.7 / 3 0 0.25' 00(.40 2.2404 0.9628 ETHANOL 0.1121E-01 
0./951 0.1(30 0.4'12 1(9.-2 1.045 0 0. 0891 WATER -0.83231-01 

26 82.10 0.3615 760.00 669.15 0.2180 0.1792 110(.19 1.5070 0..)679 METHANOL 0.5276E-01 0.6049E-01 
0.1.11-T) 0.1160 0.2716'1- 863.17 1.0989 0.0651 ETHANOL 0.3797E-01  
0.1115' 0.4560 0.5467 395.7? 1.03PR 0.9010 WATER -0.9073E-01 



AULTICImPtNrnT-Intt/T1171 Pr:C-01:-T -t-C17TTI 

' --COMPOSITION - PESIDUALSAEXP --CALC1- 
NO. T X PFXP PcALc YF-XP YcAic 1-1c1 GA•le, PHI COMPONENT BY COMPONENT MEAN ABS DEV 

27 82.50 0.1000 760.no 734.45 0.3100 0.2575 1372.38  1.1206 9.9460 MFTHANDL 0.5246E-01 0.4948E-01 
o.111,01 -0.7950- -0.2712 -151,,1,-  7.35-15 11:'Ic22-  rriolint- 1,7;-7r7e.r-ot _ 

0.8040 1.3950 0.4692 391.14 1.0836 0.0192 WATER -0.7422E-01 

28 76.50 0.1110 760.03 751.30  0.1800 0.1555 1118.61 0.9135 0.9636 METHANOL 0.2451E-01 0.1634E-01 
11;-T70-0- 0.6910-  0.7015 - 679.-37 1.1330- -0.9616 ETHAM0U -0.2154E-01 
0.1700 0.140G 0.1e30 306.69 2.0252 0.9835 WATER -0.298CE-02 



-M-E1-147Vtt(1) - ETHYL AP1-1- A-Tittt - W11L0-(qt SY;Ttm 356 

PURE CO"PONFNT PRPPFPTICS 

TC PC VC (IMP% 04E1AH )(MU- FTA 11,0111 ,11T 10 

513.20 70.50 111.00 0.55f 0.105 1.660 1.21 METHANC1 23 
52-17:30--  37.R') 2M-h.;-11 1.371 n.!7" 1.700 0.50 FTHY1 AC 12 
647.40 /11.10 55.20 1.344 1.)11 1.0 50 0.0 HATER 34 

PURE CO"PONPNT PPFOICTIVF FOUATIlIC 

VAPOR PRESSURE (ANTOINE) ClUATION COFEFICIENTS MLEAR VUIAPF EQUATION COEFFICIENTS 

B C CPIPONCN1 A 

0.717116F 11 0.1-41-11E -14-----111F 13- 40FTHAttel -ft.6451E -a.1171F7-01 
0.70091F 01 0.12117F M 0.217)0F 33 ETHY1 AC 0.13(1F 03 -0.3700F 00 0.8077F-03 
0.796-6-RP_ in- --1.-tt-q.82I 14 '0.77fsonr 13 WATER 0.220,JE 02 -0.36421-01 0.6856E-04-- 

BINARY INTFRACTINNI P1RAMFTFPS 
400EL httMIER 4   - NAPY-lEr N0"91 PS rPOLR 

1011--- -226.77  Mt-Timmt-- FTI4Y-t At 141 
403.16 177.4, MET imsni - 4ATIR 157 0 

-6001.17 -71105./" FTHYL AC - WATER 111 0 

HALA CINSISTFICY TEST 

CI(I) 3.0301 

-tttHMARY-e-F STATY -SitfAl INfORMATI-OM- 

11Elm 'IIS. REV. PRESSURF CAL CS. -0.27(77F 02 
MFAN 1"C. DI V. IN CUMPLSITI.,N CALLS. 

CO0PEN1-"'T 
CCMPCNFNT 7 0.1360E-01 
ceMPFNI"T 3 0.1i77C-01 

GPAN0 ILAN AlS. 01-V. IN CCIP1S1110N CALLS. 0.131,1-01 
_______ 



MuLTICOMPCNENT SOL 1711n PfS117t-- 

COMPCSITION RESIDUALS TEXP --C-ALCT--- 
NO. T X PFXP PCALE YrXP \TALC Fill '1AMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

1 63.20 0.6390 763.39 760.16 0.6560 0.6479  687.55 1.0751 0.9996 METHANOL 0.8066E-02 0.9159E-02 
1.?.-sne/ 1-:1114-0 -n.lit7 -497.r7- -1:72-1-5---n.n416---ETW1--AC -0-;1-174T-0T  
0.0710 0.1400 0.0343 172.61 2.0319 0.9819 WATER 0.5673E-0? 

2 63.30 0.7071 760.0J 756.3C 1.7c60 0.6073 (90.19 1..13(1 0.9601 METHANOL 0.1069E-01 0.7127E-02 
0.-71-1-0 1.2580 0.2671 499.11 1.9554 0.9418 ETHYL AC -0.9095E-02 
i.00/n 9.1140 0.Ct56 173.39 1.8575 0.9807 WATER -0.1631E-02 

3 63.70 1.7831 760.00 755.91 0..76 )0 0.7667 700.87 1.9124 0.9606 METHANOL 0.2341F-02 0.2743E-02 
1.1160 ).1060 0.2101 469.84 2.23E9 0.9417 ETHYL AC -0.4110E-02 
0.0110 0.3350 0.3332 176.55 1.7172 0.9789 WATER 0.1774E-02 

4 63.70 0.5470 760.00 766.92 0.5950 0.9878 700.87 1.1262 0.9592 METHANOL 0.7180E-02 0.6967E-02 
0.167n u. 469'.r4 1.5479 T1.1470--TIWt-AC --11-;10-451-0I  
0.0461 0.048C 0.0447 176.95 2.2202 0.9434 WATER 0.3272E-02 

5 (1.80 0.6040 760.00 764.04 0.6210 0.6237 703.55 1.0673 0.9096 METHANOL -0.2695E-02 0.8182E-02 
o.,11417  -1.1160 0.3256 467.49 1.7987 C.9422 ETHYL AC -0-.1571E-02- 
0.1011 3.1630 ).0507 177.5 1.98(8 0.9825 WATER 0.1227E-01 

6 63.90 0.6970 760.00 757.60 0.6010 0.6956 706.25 1.1200 0.9609 METHANOL -0.1462E-01 0.9747E-02 
0.1ir'n n./6ic 0.2514 469.14 2.1279 1.9428 ETHYL AC 0.9619E-02 
0.1250 ).1900 0.0530 178.19 1.7565 0.9809 MATER 0.4985F-02 

7 65.20 0.9140 760.00 755.66 0.9440 0.9433 742.06 1.0407 0.9600 METHANOL -0.4001E-02 0.7745E-02 
n.256o J711-(70- -0.-1r-.66 490.97 T."9616 -0.-9441T-E/ITYL AC -0;7813E-02  
0.2191 1.1170 0.1054 180.43 1.8043 0.9847 WATER 0.1162F-01 

8 65.30 0.3060 7,0.00 772.60 0.4200 0.4479 744.97 1.4538 0.9590 METHANOL -0.1892E-01 0.1261E-01 
0;61-7-0 - -- -- 0.5140 0.510P 402.70 1.1677 0.9434 ETHYL 1C  0.13241-01 
0.1620 0.1570 0.0513 149.17 3.32'4 0.9869 WATER 0.5680E-02 

9 65.30 0.3/80 760.00 761.60 0.4970 0.4535 744.87  1.1749 0.9591 METHANOL 0.3452E-02 0.4917E-02 
1.4440- 0.4190 0.4424 492.71 1.4495 0.9447 ETHYL AC -0.7171E-02 
0.1780 0.1080 (1. 1041 189.67 2.3152 8.9860 WATER 0.3929E-02 

10 65.50 1.8309 760.00 755.31 0.0580 9.P501 750.9" 1.0002 0.9618 METHANOL -0.1007E-02 0.3177E-02 
n.e7471 -ITTIIT50 n.1111 4,16.1n- -2.7017 0.9427 F7HYr-AC -0-.-3767E-02 
0.1711 0.1540 0.0402 111.17 1.5423 0.9768 WATER 0.4762E-02 

11 (5.90 0.6760 760.00 750.93 0.650C 0.6644 /61.91 1.0047 0.9613 METHANOL -0.5837E-02 0.3888E-02 
q.1261 1.71(30 0.211 901.n8 2.5917 0.9.52 ETHYL AC 0.5700E-02 
1.2440 0.1030 1.10'9 194.°) 1.9695 0.9822 WATER 0.1279E-03 

12 66.11 1.4050 ,760.00 746.09 1..450 0.455 767.60 1.048? 0.9600 IETHANOL -0.1068E-01 0.7687E-02 
(3.3n40 n. S9 Y1 996.P8 1.9951 0.9469 ETHYL 1C -0.8520E-03 

0.1200 1.1(10 0.1.)5 196.'4 1.140 0.oi10 nATFR 0.1153E-01 

13 66.20 0.4-180 760.01 741.45 8.4.800 0.4076 /70.53 1.3274 0.9606 METHANOL -0.7619E-02 0.5425E-02 
-1.1610 M.3615 150,1.13-  -? ;25/ ft 0.14 T2 t7111,1_ -AC -0.5/6'sr-03 

0.341.) 0.1590 0.1519 197.41 1.639)) 0.9364 WATER 0.8141E-02 



rtUtfittilf'171111-1-1•77-4-fitt11-1PN RF-tsitt-N-tr-I.-1-- 

comnsyTtor RESIDUALS (EXP - CALC1- 
NU. T X PFXP PCA1C YI- XP vc\tc Fin '-,AMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

14 (6.40 0.2970 760.01 750.13 0.1500 0.3670 776.10  1.1461 0.9591 METHANOL -0.1791E-01 0.1540E-01 
0.4220 0.4680 0.4742 511.06 1.5504 O.')470 FTHY1 AC -0.5187E-02  
1.2P10 0.1120 0.1590 190.1(• 2.1C44 0.9007 WATER 0.2311E-01 

15 66.40 0.6(60 760.00 746.70 C.7700 0.7231 776.19 1.0031 0.9621 METHANOL -0.3055F-02 0.6559E-02 
0.-0111r 0.1p40 0.1 747 511.1( 2.1842 0.9457 ETHYL 1C 0.003rE-02 
0.2510 0.0060 0.1020 190.1( 1.5051 0.9009 WATER -0.6788F-02 

16 66.80 0.2100 760.00 752.15 0.2090 0.3111 79P.11 1.2970 0.0509 METHANOL -0.2208E-01 0.2252E-01 
-0.1-67? 0.5700 0.9317 r t,B.qt- 1.2019 1.9471 FTHYL AC -0.1169E-01  
0.2190 0.1910 0.1572 202.71 2.6151 0.9099 WATER 0.3378E-01 

17 66.00 0.2171 760.00 741.83 0.3330 0.3501 780.11 1.1000 0.9595 METHANOL -0.1707E-01 0.1515E-01 
0.3571 0.461-0 0w'f67,7 519.°6 -1.765?-0.9491 FJE4Y1 AC -0.5670E-02  
0.3560 0.2060 0.19 -11 202.71 1.0624 0.0892 WATER 0.2273E-01 

18 (6.80 0.7600 760.00 746.35 0.3120 0.3309 780.11 1.1542 0.9591 METHANOL -0.1890E-01 0.1380E-01 
--1-:otr,  r.v,o0 0.4010 5Ivz.06 1.5531 0.'477 ETHYL AC -0.1799E-02 
0.3100 0.1060 0.1773 202.71 7.)822 0.9895 WATER 0.2071E-01 

19 66.80 0.3111  7(0.00 744.57 0.3610 3.1711 710.11 1.0791 0.0595 METHANOL -0.1213E-01 0.1268E-01 
0.3710 0.4410 0.4470 510.96 1.6672 0.9478 ETHYL AC -0.6893F-02-- 
0.367') 0.1080 0.1790 202.71 1.7947 0.9887 WATER 0.1003E-01 

20 66.90 0.3210 760.00 743.60 0.3710 0.1971 791.07 1.0603 0.9597 METHANOL -0.1626E-01 0.1258E-01 
0.7880 f1-;4-?-90 -q.-v)-1-6- --‘120.-65- -2.0212 -0.9479 -ET-HYL At- -0.2609E-02  
0.3930 0.2000 0.1911 203.61 1.7061 0.9804 WATER 0.1886E-01 

21 66.90 0.1960 760.00 767.33 0.1120 0.3431 791.07 1.6260 0.9592 METHANOL -0.4106E-01 0.2738E-01 
0.776-0 0.5960 0.5153 520.15 1.0990 0.0455 ETHYL AC"---"0.2071F-01 
0.0700 0.1020 0./816 703.(1 1.9007 0.9894 WATER 0.2036E-01 

22 67.00 0.3010 760.00 730.40 0.4270 0.4405 794.03 1.0313 0.9606 METHANOL -0.1348F-01 0.8986E-02 
0. 7010 0.3120 0.1812 522.55 2.4408 0.9484 ETHYL AC  0.1818E-02 -- 
0.4110 0.1910 1.1703 204.51 1.5540 0.0975 WATER 0.116(E-01 

23 67.10 0.2340 760./1  746.53 C.7,- 80 0.7150 797.0C 1.2520 0.0500 METHANOL 0.4905E-02 0.8385E-02 
0.t79?  0.5-220 0.6•14(,-'._..-__.524.14 1.461 1 0.9478 --ETHYL AC---0.1257E-01 
0.7600 0.1380 0.1094 2)5.41 1.4214 0.0)34 WATER 0.7586E-02 

24 67.10 0.5510 760.00 742.18 0.6/50 3.(229 707.00 1.0004 0.9620 METHANOL -0.1799E-01 0.1192E-01 
 0.1060 0.1400 0.2356 524.34 2.9605 0.0474 FTHY1 AC 0.9427E-02 ---- 

0."1470 0.15(.0 ).1415 705.41 1.46, 8 0.),436 HATER 0.8458E-02 

25 67.30 C.3240 760.00 731.70 0.1740 0.3d75 802.(,6 1.9446 0.9605 METHANOL -0.1350E-01 0.9002E-02 
(1-.-7171? 0.4710 0.4110 527.95 2.4/52 0.9494 ETHYL AC - 0.9135E-02 ---- - _ 
0.4510 0.2050 0.2)06 207.27 1.5272 0.9086 WATER 0.4370E-02 

26 67.40 0.5780 760.00 714.24 0. 1940 0.7115 F35.9( 1.)141 0.9625 METHANOL -0.1755E-01 0.1170E-01 
0r.:097-0 ----0.'/.900 0. ,334  529.77 1.1523 0.9485 ETHYL AC -0.1655E-01  
0.3750 0.1560 0.1550 208.14 1.4341 0.9841 WATER 0.9927E-03 

_ _ 



N Prsittls-tcriT.1 

comPnsiTtom RESIDUALS (EXP - CALCt- 
NO. T x PFXP 0C11C YFXP YEALC VIII GAHHA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

27 67.4) 0.4290 76(1.)0 729.41 0.4860 0.5117 805.96 1.0241 0.9618 METHANOL -0.1475E-01 0.9833E-02 
0.13,10 -0.1210---0.T3-1-(7 579:77----?._Y)°37-"--  0-;-er411 FTHYL-AC o:rmor-Tyl  
0.4370 1.10 0.1820 208.14 1.4393 0.9865 WATER 0.2953E-02 

23 67.51 1.3759 769.00 (23.59 0.1930 0.39;9 801.97 1.3437 0.9610 METHANOL -0.1589E-01 0.1214E-01 
77.1'701 0.4110 0.1928 531.50 2.8110 0.9500 CT NYC AC D.1 82G8-01 
1.4920 ).206C 0.2084 209.0, 1.4480 0.9685 WATER -0.2362E-02 

29 67.70 0.5111 760.01 729.62 0.6220 0.6312 815.01 1.0181 0.9630 METHANOL -0.9200E-02 0.8792E-02 
0.08ne7 n.,72a 0.2008 53,.24 . _..13603 0.9491 ETHYL 71C- 0.1319E-01- 
0.1870 1.1560 0.1638 210.90 1.4043 0.9819 WATER -0.3087F-02 

30 (7.70 0.1680 760.00 710.38 0.4140 0.4512 819.01 1.0394 0.9618 METHANOL -0.1718E-01 0.1145E-01 
0.ri3rf, -- 7:1 70---n.-5.441- 515.74--1.195 0.9504 --ETHYL At, 0:13-03E-0-1 
0.4950 9.2390 0.2049 710.90 1.3933 0.9876 WATER 0.4137E-02 

31 67.80 0.5990 760.00 735.10 0.690C 0.6914 819.04 1.0145 0.9631 METHANOL -0.1144F-01 0.7623E-02 
-0.16'0 0.1730 0.164r) 537.06 3.3770 0.9482 ETHY1 AC 0.8483E-02 
0.1430 0.147C 0.1441 211.92 1.4102 0.9823 WATER 0.2948E-02 

3? 68.10 0.2190 760.00 708.89 0.3660 0.3764 827.20 1.0723 0.9617 METHANOL -0.2042F-01 0.1984E-01 
n-,-..linn 0.4190 0.1093 942.59 3.4948 11.1516 FTHY1 AC 0.7975E-01 
0.9710 0.2250 0.2341 214.6? 1.3351 0.9891 WATER -0.93361-02 

33 68.10 0.6701 7f,0.00 734.19 0.7970 0.7963 82'.20 1.1152 0.9638 METHANOL 0.6997E-03 0.3313E-02 
f7.r1,'10 ry.1/-ro- -O. t777'* 542.51' 1.5477-  0.9478- EttlYt AL 17.4267F=72  
0.3020 0.1210 0.1260 214.62 1.1574 0.9799 WATER -0.4973E-02 

34 611.20 0.1190 760.00 751.34 o./n,ko u.nt 830.27 1.5221 0.q505 METHANOL -0.5148E-02 0.2173E-01 
1:70t1- 0.9000 0.6174 944.44 1.1401 0.94n1 ETHYL AC -0.2744E-01 
0.1751 0.2(6o 0.1734 215.56 1.4231 0.9918 WATER 0.3260E-01 

35 t8.60 0.1900 760.00 711.1? 0.488C 0.5045 842.64 1.0554 0.9631 METHANOL -0.1652E-01 0.1961E-01 
0.71171- 9.1091 1.?796 551.q0 3•92(° 0.9516 ETHYL AC 0.2941E-01 
0.5250 1.7)W 0.[1)0 21(.36 1.3149 0.9069 WATER -0.1290E-01 

36 68.70 0.4710 760.00 720.50 (-).003 0.5966 849.79 1.3301 0.°635 METHANOL -0.1656F-01 0.1681E-01 
0.0681 0.2370-  0.7t14 551.77 -1.,i5Qo 0.9507--t-THY1 AC--  0".-2921E-01  
0.4610 0.1930 3.1917 220.11 1.3302 0.9849 WATER -0.86571-02 

17 60.50 0.1190 71-0.00 701.15 0.6220 8,,,3(2 071.11 1.0707 0.9042 METHANOL -0.1415E-01 0.2136E-01 
0.1'1'10 0.764C 0.2120 5C:.nt 4.0141 0.9533 ETHYL AC 0.3201E-01 
0.c960 0.214C 0.2119 228.10 1.2644 0.9966 WATER -0.1780E-01 

38 70.10 0.5700 •760.00 730.89 1.7350 0.(400  991.-14 1.0493 0.°647 METHANOL -0.1497F-01 0.9947E-02 
0.0'10 3.1140 3.9740 '83.r( 4.19()E 0.0504 ETHrt Ac 0.10011-01 
0.4.110 9.1110 0.17(1 214.09 1.3188 6.9816 WATER 0.4893E-02 

39 70.20 0.0670 760.00 765.69 0.1460 0,1925 893.60 1.8E71 0.9587 MFTHANOL -0.6509E-02 0.1456E-01 
0:-.- 91ft-0 0 ;--e-, 9 00 0.70‘) 3 5)t11.‘11 1.045? 0-.(1482--FTWft-AC -0.13311=01.-- 
0,1991 0.1640 U.14?? 215.10 4.83(1 0.9930 riATER 0.2184E-01 



--1,MILTICO*Hn*NtrNT CrtITTIrrr PrIILTS tr1Nr.) 

COMPOSITION RESIDUALS (EXP - CAM- 
N9. T X Iner) !ITAL.': Y°XP Y(A1C FIrd r,41,11 PHI COMPONENT BY COMPONENT MEAN ABS DEV 

40 70.60 0.092) 760.00 701.2? 0.1P4c 1.2011 u.)6.71 2.1244 0.9594 4FTHANCIL -0.1313E-01 0.8753E-02 
0.7 160 9.rn2,1 5,10.$f 1.026s 0.q472 TTHYt AC 0.3051E-02 

0.1510 3.8060 8.0950 21‘.18 5.49(,9 0.9924 WATER 0.1008F-01 

41 71.10 0.4100 760.30 790 .24 1.1,150 0.61°0 0)1.1? 1.)921 0.692 mf-THANOL -0.6017E-02 0.2195E-01 
a:Tlicr-- 0.1750 0.1471 (n0.29 9.1398 C.9536 ETHYL AC 0.3792F-01 
0.9900 0.11LO 0.2199 244.17 1.2395 0.9851 WATER -0.2691E-01 

42 71.80 1.4970 760.00 721.53 0.,140 0.7116 947.50 1.07(4 0.9655 METHANOL 0.2382E-02 0.1229E-01 
-7./190 0.1910 0.0669 (16,41 ti.r,RoB 0.9528 ETHYL AC 0.1606E-01 
0.4990 0.7110 0.27 14 291.70 1.2554 0.9831 WATER -0.1844E-01 

43 71.90 0.0590 760.00 784.41 1.1460 0.1992 050.41 2.1565 0.9597 METHANOL -0.1216E-01 0.1023E-01 
0.1110 0.7770-  0.761T -616.49 1.119T-  0.1478 ETHYL At  0-.1534F-01  
0.1410 3.17 70 0.13 12 252.8 7 (.0227 0.9933 WATEP -0.3196E-02 

44 72.40 0.0610 760.00 794.82 0.171C 0.1721 T07.(9 2.1239 0.9599 METHANOL -0.1325E-02 0.5258E-02 
179 /10 0.7780 0.7r01 726.72 1.0117 0.9474 ETHYL AC 0.7883E-02 
0.0240 0.1510 0.0576 259. 11 6.27(16 0.09 11 WATER -0.6567E-02 

45 73.10 1.1110 760.10 692.48 0.9720 0.5775 902.20 1.1799 0.9664 METHANOL -0.5521F-02 0.3075E-01 
0.0110 0.1730 0.1269------ 641.11 6.9741 0.9565 ETHYL AC  0.4612E-01 
0.6510 0.25t)0 0.2996 266.07 1.1652 0.9866 WATER -0.406C8-01 

46 73.70 0.1710 760.00 775.87 0.1970 0.0662 1013.65 2.3150 0.0602 METHANOL -0.9246E-02 0.6165E-02 
1.1530 1.f140 - 654.0-1 1.0067 0.9495 ETHYL_ AC-  0.4915E-02  

0.0370 0.3930 0.7947 272.89 6.7803 0.0950 WATER 0.4264F-02 

47 74.60 0.1570 760.00 710.97 0.0940 0.6337 1046.49  1.1713 0.0667 METHANOL 0.1534E-01 0.2207E-01 
-1.0110- 1.1,7 30 0.0622 673.46 6.9574 0.9564 ETHYL AC 0.1777E-01 

0.63:0 0.'660 0.2001 293.40 1.1(56 0. 0 954 WATER -0.3311E-01 

48 76.00 0.2410 760.00 696.27 0.9160 1.9295 1099.26 1.3098 0.9669 METHANEL 0.6480E-02 0.3273E-01 
 0.0111 1.1590 0.1174 704.57 0.649P 0. 0916 ETHYL AC  -0.4262E-01 
0.7410 0.3090 0.35 9 1 300.41 1.1057 0. 9 977 WATER -0.4910E-01 

49 77.40 0.2620 760.01 701.04 0.6140 0.5916 1154.11 1.10/6 0.1677 METHANOL 0.1010E-01 0.3247E-01 
0.11/70s1 ))620--O0407- 736.76 -9.41365 0.9994 ETHYL_ --At 0.1831E-01  
0.7140 0.1140 0.3727 318.27 1.103: 0.9071 WATER -0.4870E-01 

50 64.90 0.1291 760.00 764.6? 0.445C 0.4559 733.7 1.38.30 0.1592 METHANOL -0.1086E-01 0.9764E-02 
-- 

- 01,5/17 0.4810 0.4849 485,90 1.1096 0.0438 ETHYL AC - -0.3785E-02 
0.0790 0.0 7 40 0.0904 1 96.17 3.0709 C.°068 HATER 0.1465E-01 

51 66.20 0.3140 360.00 757.30 0.3790 0.3831 7/0. 9 P 1.10(0 0.9590 METHANOL -0.4133F-02 0.3787E-02 
0.'..'120 0. ,.7(.4 509.11 1.4447 0.0461 ETHYL AC 0.5694E-02 --------------- - 

0.7331 0.1390 0.1605 197.41 2.2096 0.9804 WATFP -0.15448-02 

52 67.40 0.2200 760.00 716.63 1.2350 0.2941 905.06 1.1366 0.9592 METHANOL -0.4013E-01 0.3275E-01 
1.1r71 -07,4-70-  00*5, -529.77 1.717( 0.9490 -fTtlYt-AC----- 0.4148F-01  
0.1030 0.180 0.2104 208.14 1.8760 6.9904 MATER 0.7640E-02 



MOLTICuMPrNrNT Snturtul Rt0V11-71-1r7111`. 1 

COMPOSITION RESIDUALS tEXP - CALCT 
NO. T X PEXP PEAL(' YIXP YCALC 11E1 GAMMA 0H1 COMPONENT BY COMPONENT MEAN ABS DEV 

53 67.40 0.294) 760.00 /31.5/ 0.3010 0.3156 805.96 1.0408 0.0598 METHANOL -0.1459E-01 0.9723E-02 
0.%0TO -7.4310-  Tr.fcrtr---  577.77° 7.0727 0.9495 --FT11YE-AC--  0;0924r-02- 
0.4490 0.2180 0.2133 2)8.14 1.6521 0.9899 WATER 0.4663E-02 

54 67.50 0.2160 760.00 739.60 0.2690 0.2702 808.97 1.1256 0.9592 METHANOL -0.1017E-01 0.8727E-02 
0.-1760 9.5191 0.5050 531.50 1.7610 0.9402 ETHYL AC 0.1309E-01 
1.4090 0.1120 0.2149 210.,9 1.8348 0.9905 WATER -3.2026E-02 

55 67.73 0.12)0 760.00 740.11 0.?/8c 0.2195 815.01 1.5909 0.9592 METHANOL 0.8506E-02 0.5669E-02 
--r1.73.,0 17.6190 0.6247 535.24 1.1124 0.9486 ETHYL AC =0.6737E-02 
0.1460 0.1540 0.1550 110.90 5.7112 0.0519 WATER -0.1763E-02 

56 67.70 0.1210 760.00 741.10 0.190 0.724+ 815.01 1.6156 0.9593 METHANOL -0.5400E-02 0.1008E-01 
0.7430 1-.6170 7.67r,7 -535.'24 1.1019 0.9435.--rT4YL -IC -0.9714E-07  
0.1360 0.1640 0.148r: 210.00 3.8132 0.9818 WATER 0.1513F-01 

57 67.80 1.1190 760.00 736.56 0.1940 0.1991 818.04 1.4840 0.9589 METHANOL -0.4077E-02 0.1103E-01 
0.6111-- 1.611.0 0.6165 1137.06 1.1614 0.9490 ETHYL AC -0.124(E-01- 
0.106) 0.2120 0.1855 211. 17 1.2(22 0.9021 WATER 0.1654E-01 

58 67.90 0.1310 760.00 733.00 0.1830 0.1968 821.05  1.2856 0.9586 METHANOL -0.1384E-01 0.1536E-01 
1).-694-0 0.5720 0.5112 533.10 1.3517 0.9499 ETHYL AC -0.9203E-02 
0.3150 0.2450 0.2220 212.75 2.4055 0.9019 WATER 0.2304E-01 

59 69.10 0.5'40 760.00 728.70 0.5940 0.6629 858.11 1.0338 0.9638 METHANOL -0.8942E-02 0.1385E-01 
0.1903  17/790----001587 -5*1.33 3.8894 °O.05)? ETHYL -)IL 0.7078E-01  
0.4260 0.1670 0.1788 224.19 1.3412 0.9334 WATER -0.1184E-01 

60 69.40 0.1220 760.0) 736.04 0.1610 0.271( 867.82 1.9317 0.9593 METHANOL -0.1165E-01 0.1272E-01 
a.11317 1.6,1 10 o.holq t,67.14 1.3370 0.9459 ETHYL AC 0.1908E-01  
0.0450 0.1590 0.0664 227.11 5.0609 0.9009 WATER -0.7436E-02 

61 69.50 0.0640 760.00 736.17 0.1520 0.1602 8/1.01 2.0206 0.0605 METHANOL -0.8248E-02 0.2138E-01 
0.1741- 0.7090 0.7321 5(9.96 1.0266 0.9496 ETHYL AC -0.2382E-01 
0.0620 0.1180 0.1069 228.10 5.5254 0.9933 AATFR 0.3207E-01 

62 69.60 0.1671 760.00 748.67  0.1990 0.1543 874.20 1.8468 0.0594 METHANOL -0.5533F-01 0.4667E-01 
0.1411 4C- -0.79r7 570.90  10474 0.949T-  ETHYL At--  -0.246-7F-0/ 
0.e9r0 0.')(0 ),Iito 115.05 't.o.i6" 0.'0.51 WA10-R 0.7001E-01 



mETHANILI1 - HFPTANT-r71---TCLI1T"rfl ITtYrN' 057 

PURE rOIPONrNT PPOPIRTIES 

Tr PC VC nvrGA rkiFiAh 1IPNLE IT A EuqPIPir-MT ID 

513.20 78.5(1 110.30 0.9't 0.105  1.6(.0 1.21 METhANCI 23 
541.70 -27701-  41-1.1-  0.14^ 0.1 0.0 0.1 HIPTANE 16 
594.00 40.01 331.11 0.241 0.) 0.0 TEL 33 

PUFF COMPONENT PPPOICTIVF EOWITI^NS 

VAPOR PPLSSUPF (ANTOIN/) ElUATT1N CrEFFICIENTS 11AR VOLUME EQUATION COEFFICIENTS 

A P C CC1PENENT 

0. 7t  0.-700qt-01 -41THft1111 It 02-  -U.1(1721 00 0.3874E=111  
0.69)24F )1 0.12681F 04 1.216911 03 HLPTANF 1.12981 03 -0.60281-01 0.4116E-03 
-7-.--6(11-317- o-r -0;13439P ^4 n.2111RE 03 Trt0LNF 0.9r86F 02 -0.5577E-01 0.2770E-03  

BINARY INTERACTION PARAMrTEPS 
ATirir6L NO 4 1rP 4 P1NARY-11 MIPI-11-RS  11R"CR 

7673- T9 -7'47;06 MVIHANT/t - HFPTANt  146 0 
1403.42 4'6.04 mETHANO1 TOLUENE 156 0 

TrY7.15- - TOLtIFNE 117 0 

HALA CCNSISTENCY TEST 

CI(11 0.5513 

Stitom-Ary -STATTT-TtrIt 1NPrRrATI-"N- 

FAN  A^S. 'Irv. IN PPE- SSUrr CA1rS. 0.8810E 01 
?F AN ANS. OFV. IN rOMPOSITI^N CALrS. 

CfroNNrmT 1 0.5^051-02 
CCIPIN(NT 2 0.3342F-02 
frAP"N6NIT-  1- 1.4971E-02'  

GRAN) A95. OCV. IN C(',"VSITItN CALI'S. 0.4706E-02 



SUtT -- 

-- -- COMPOSITION RESIDUALS 4EXP---CALCY- 
NO. T X PEXP P(ALC YEXP VCALr 81(..L -,AM!"A PH1 COMPONENT RV COMPONENT MEAN ABS DEV 

1 62.96 0.3172 760.00 750.99 0.7458 0.1547 681.23 2.5223 0.9631 METHANOL -0.8895E-02 0.6246E-02 
1.-7.5-31 --17.1126'-  n:tilr  729.19' /7TT26T---0-.9507- -tirmrAne--  =0---.-4771-E-03- 
0.4295 0.1216 0.1122 1.51.05 1.2183 0.9595 TOLUENE 0.9365E-02 

2 63.34 0.3711 760.00 724.96 0.7797 0.7920 691.26 2.127? 0.9641 MLTHANOL -0.22878-02 0.2886E-02 
-0.17067- -0.9635 -  0.0655 - 237.60 7.0157 - 0. 954? 88111ANF-  -0-.2046E-02 
0.5327 0.1568 0.1525 156.21 1.2737 0.9627 TULUINE 0.43248-02 

3 50.97 1.5410 760.00 755.43 0.7520 0.7497 606.37 1.6576 0.9614 METHANOL 0.2254E-02 0.3831E-02 
-0.2106 205.31- 2.;1416 0.9486 -11rPTANE" -0.5752E-,02 

0.1119 0.1432 0.0397 137.06 1.7709 0.9577 TOLUENE 0.3482E-02 

4 61.35 0.6038 760.00 756.31 0.7557 0.7712 640.05 1.4493 0.9617 METHANOL -0.1542E-02 0.3052E-02 
0.171T 0.14IZ---1.---1-44-72 21-6. Fr 2:-TTFc2 -0.0506 HEPTANE- -a:3030E-02 
0.2245 1.1991 0.09.45 144.65 1.8813 0.9596 TOLUENE 0.4574E-02 

5 62.51 0.6114 760.00 756.96 0.7964 0.7527 665.51 1.4078 0.9619 METHANOL -0.6285E-02 0.4188E-02 
- 0.1011- 0.0904 225.63- 3.1514 0.9524 'HEPTANF - 0:7424f-03  

0.2975 0.1225 0.1171 151.30 1.883? 0.9613 TOLUENE 0.5536E-02 

6 61.59 0.7494 763.00 755.29 0.7(127 0.7(1/47 646.06 1.1902 0.9615 METHANOL -0.2027E-02 0.1485E-02 
-17:1179-7 1.1123' - 0.1125  21e.10"4.'6875 T%9572-  HFPTANE--  -0.20408-03 
1.1719 0.0950 1.0928 146.31 2.6726 0. 9fd 2 T(ILUFPIE 0.2?24E-02 

7 59.96 0.7733 760.00 755.22 0.7563 0.7654 (06.14 1.1835 0.9611 METHANOL -0.91278-02 0.6C81E-02 
1%1510 0.1969  0.1923 -205--.27T---4.4-24r- TqFPT-NNE 0.4671E-0c 
0.0757 0.0468 0.0423 137.00 2.9415 0.9587 TOLUENE 0.4494E-02 

8 60.77 0.0496 760.00 754.40 0.7815 0.7963 625.71 1.0058 0.9610 METHANOL -0.1403F-01 0.9882E-02 
1.1517 -0.1410 211.6 T.3010 1.9520 HEPTANE 0.9855E-02 

0.0030 0.)6o6 0.0618 141.42 3.3041 0.9610 TOLUENE 0.4964E-02 



41FrH*mOt<1> -  w-~~"r**n~,p~-~-~r^rr~~~~---'------Srsrr+'nsn--  -- ------- - -- ---~ ------ 

punE Cn'lro^|Fnr PnopFmTIES 

TC or VC nw[1;^ n~Fs^w o/po|p p7x CoMpn',,FNr /n 
513.20 re.*o 111. 00 o.srr 0.1c5 1.660 1.21 »s/F^ncL ra --~-470,70 51.010 2 7r 01 xnn -n.-r,T-prrnm/nr-nT----'----~ -~---- 
647.40 219.30 z/o.3n 5 z|o I,"~o o.o w^rpw 34 

pueF coMpowEwr PRE o/cTrvF cnu^TnOns --'--- ------'-- 
v^Pnn nnFsSovp <«mro[Np1 FpVATlo'll CcEFrIClcxTs HoLxn voLuvp EQoxT{om CnEppIClpwTS 

^ 9 c coIPcnEN7 ^ o C -- ---- 

~-ot-t716F 01 nl 0.1*731p7--t4- 
0.7nv71p 01 0.15097E 04 0.20950[ n» pxnrANoL 0.779«p 07 -0.9/57/-01 0.2752E-03 
0 .- 7q"-Kr-  q/ n-. I f-*x7r-  )'4- r000r- u» or -0.36+2E-01 ---o.-6856c~04 

a/m^nv I"/Tpn^CTlnv p^pAnc7rrS 
Mflf)FL rMolftrP 4 ----------- --'---------~n/^p~r1n-',/'^x~rs' npnLn -----~ - ~~ -- 

1r/~~~o- -np~.~l - ~~~r~.^,n`c-~-~nrp~xcc---------------r~s--------~---n-----~~~------'---------' 
483. 16 322.*7 wrrx^1001 - o^rp* 1 o --~ pur.nn'-  pw"pvnnt, - - w^T*x  - ~~ Ipo - n -''- ----- 

*xL^ CcNsIsTcwcY rFsr 

xl(1 0.0883 

Axv  

xnr ory r/ rnsSrUpr cx'rS - —' n.~nxor oZ ---'----- -- - 
Mrxn xr\. orv. IN cLwp(,gTIn'| --- ------ - ' -' con"[wrwT l 0.10P7[-01 -----'--' -------- 

cc"p[wcwr ? 0.2386F-01 



MULT1COMr0NrNT ST'tlEPI N-1-S-11E1S  

COMPCSIT1CN RESIDUALS (EXP - CALCI-- 
NO. T X PFXP PCALC YEXP YE/IC FIN GAMMA PHI COMPONFNT HY CCMPONFNT MEAN ABS 0EV 

1 86.20 3.0900 760.0) 704.06 9.1400 0.0917 1540.99 0./854 0.0651 METHANOL, 0.4031E-01 0.2979E-01 
 1.1180 0.1-'16- 47r.43-  -'.1)41(r- 0.9670 Imn0ornt 0--.--4379E-07 

n./170 1.5'20 n.5 MI 452.12 1.2423 0.9924 WATER -0.4460 E-01 

2 86.40 0.1509 7[0.00 719.7? 0.1160 0.910t 1560.07 , ./15t 0.9648 METHANOL 0.4539E-01 0.3026E-01 
cs.4on-n- n.3620 0.7937 480.11 1.40°5 0.9664 1,90ANI-L-  -0.1671E-01 
0.500 0.5120 0.5207 455.61 1.5028 0.9923 WATER -0.8682E-02 

3 86.30 0.(140 760.00 716.11 3.1170 0.0491 1555.C2 J.1317 0.9648 METHANOL 0.2772E-01 0.1848E-01 
0.-3100 0.1610 0.1675-  478.17-  1.6070 0.9665 PROPANOL -0.4461E-02 
0.61t,1 3.5200 0.5433 453.87 1-3799 0.9923 WATER -0.232EF-01 

4 89.70 0.1650 760.00 715.20 0.1990 0.2740 1733.06 1.9855 0.9675 METHANOL 0.1400E-01 0.4561E-01 
0.0n6) -1.-188-0 -0-.1136 !,48.15 -7.05'(-71- -13 :- 0611---PROPANrE 0.5-44tr-nt 
0.9190 0.624c 0.6924 51.fl1 1.0113 0.9919 WATER -0.6841E-01 

5 85.90 0.0700 760.00 714.99 0.1560 1.1171 1534.95 3.7510 0.9652 METHANOL 0.3892F-01 0.2595E-01 
0.3491 1).14.- 9.'620 470.66-  1.5364 0. 9665 PREIPANOL -0.1695E-01 
9.5091 0.4990 0.521) 446.48 1.4127 0.9921 WATER -0.2197E-01 

6 86.10 0.0100 760.00 771.12 0.114C 0.1153 1944.96 0.740' 0.9652 METHANOL 0.1874F-01 0.1776E-01 
1.9-01,1 o.1500 0.1846 474.50 1.3983 0.9663 PROPANOL -0.2664E-01 
0.5270 0.5980 0.5001 450. 3 6 1.5069 0.9920 WATER 0.7888E-02 

7 92.20 0.1750 760.00 755.21 0.1130 0.1927 1E/5.1/ 1.0077 0.9 /06 METHANOL -0.9695E-02 0.2194E-01 
0.0960  0.7740-  9.7477 r04.6,*---/.-0044--  r.0668--P-ROPANCL =11-;2122F-1)1 
0.0790 9.0930 ).06)1 507.9 2.7273 0.9905 WATER 0.3291E-01 

8 86.10 9.1790 760.0o 708.25 0.1540 1.1E177 1544.96 1.0510 0.9661 METHANOL -0.3374E-01 0.4726E-01 
0-.11'10 0.4 -)50 1.7111 4 74.5(7-  7.0,)70 0.9672 PRCPA^OL  0.7088E-01 
0.9031 0.541C 0.5782 450.36 1.1224 0.9)19 WATER -0.3715E-01 

9 86.10 0.0943 760.00 715.19 0.19,10 0.1000 1544.16 0.808i 0.9672 MI:1IME-1E 0.2812E-01 0.3647E-01 
-0.6'11 0.4190 0.4/3/ 474.50 1.1097 0.9665 PPC7 ANOL -0.5471E-01 
0.2851 1.1830 1.3564 450.36 1.9684 0.9915 WATER 0.265EE-01 

10 85.1C 0.11)1 760.00 703.24 0.7260 J.21"1  1495.42 0.9(63 0.9665 METHANOL 0.649/E-02 0.2515E-01 
071-4*0 --0.7690 0.734P-  455.55-  7.4111 0.9671 PPOPANrE 11:3177E-01 
1.7550 0.5)90 0.5457 413.18 1.1629 0.9910 WATER -0.3772E-01 

1 1 84.40 0.10,10 7(3.10 /37.50 0.34/0 0.2317 1461.48 1.9160 0.9.68 METHANOL 0.4532E-01 0.4583E-01 
0.18'1 0.970 0.7636 442./' 1.1176 0.9675 PROPANni 0.7343E-01 
1.7131 0.1660 1.5347 421.49 1.2177 0.9919 WATER -0.6E1 74E-01 

1? 85.10 0.1'10 760.00 '19.19 0.7550 (3. ?''s 1495.4' 1.r914 0.9667 METHANOL -0.4385F-02 0.3911E-01 
n.110 0.-60 0. 197'3 4 ,,,6.,,,, 2.f454 0.9669 pR0Am((i_ 0.506(1-01 
0.7790 0.1990 0.543 433.18 1.1312 0.9313 WATER -0.54291-01 

13 96.40 1.1100 760.'1 0 711.71 0. ,34c 0.:1 10 1 ,,60.)7 0.81)23 0.0612 MFTHAN9L 0.2324E-01 0.3112E-01 
0.tM-7-.7 0.4.)n0-  11.594t 4!-!0.11 1.0(60-  0.9665 PR-WI/MOE -04668E-01  
0.2010 0.3080 0.2346 455.63 2.1344 0.9910 WATER 0.2344E-01 



MULTICI4PONENT SOL0TITVT-T7r1IILT! 11-017.1 

COMPOSITION RESIDUALS (EXP - CALCI 
NO. T X PFXP PC LC YEX0 1 - 1LE FIF1 4/10 4 A PHI COMPONENT BY COMPONENT MEAN ABS DEV 

14 05.40 0.1191 760.0) 717.41 0.2250 0.2013 151).15  1.1032 0.0671 MET'IANUL 0.2367E-01 0.2373E-01 
0.5610- 0.1940 0.4796 4(1.17 1.1490 0.0662 PROPAN0L -0.3550E-01- 
0.1740 0.3010 0.3601 418.79 1.8471 0.0912 WATER 0.1192F-01 

15 P3.70 0. 1260 760.00 690.62 0.1770 0.2.191 1428.15 0.1363 0.0671 METHANOL 0.3787E-01 0.3405E-01 
-0-.0776-1 0.2790 0.7640 410.07 1.9150 0.0671 PPOPAMOL 0.1320E-01 
0.6490 0.4450 0.4061 419.04 1.27/f 0.9914 WATER -0.5107E-01 

16 83.80 0.12(1 760.00 690.1? 3.2960 0.2151 1432.96 0.7940  0.0677 METHANOL 0.4018E-01 0.2678E-01 
0.4'R0 0.3520 0.3869 411.05 1.2174 0.9670 PROPANOL -0.3451F-01 
n.1060 0.1020 0.3077 411.66 1.7063 0.9914 WATER -0.5663E-02 

17 87.30 0.1781 760.00 716.65 1.2990 0.2751 1606.09 1.9311 0.0701 MFTHANHL 0.2228F-01 0.1486E-01 
0.-7-7frr 0.56t0 -r.5744 4111.0,"-  1.n2?-0-  0.9667 -PPOPANOL  -0.7409E-02  
0.1010 0.1390 0.1409 471.73 2.4226 0.0901 WATER -0.1498E-01 

18 94.50 0.1390 710.00 706.10 0.3.300 0.2.163 1466.10 0.8146 0.0677 METHANOL 0.26878-02 0.1629E-01 
-0.4qa 0.3P70 0.4114 444.40  1.1497 0.0664 PROPANOL -0.2444E-01 
0.3170 0.3740 0.3522 423.14 1.8364 0.9910 WATER 0.2175F-01 

19  68.60 0.9060 760.00 758.72 0.0270 0.0298 847.14 0.0049 0.9634 METHANOL -0.3769E-02 0.3276E-02 
00.11f0 0.0180 0.0331 722.?? 1.0099 0.9503 PPOPANOL 0.4913E-02 
0.0810 0.1400 0.0412 219.36 1.5767 0.9754 WATER -0.1152E-02 

20 85.40 0.1300 760.00 709.05 0.7(90 0.7654 1910.15 0.8175 0.9689 METHANOL 0.3557E-02 0.2432E-01 
,7).6710 ----004450---1).4815 461:17-1.1035 -0.9665 PRfPAN0L---  -001648E-01  
0.1019 0.2960 0.2531 438.28 2.1331 0.9905 WATER 0.3293E-01 

21 P3.10 1.1401 760.00 600.99 0.1190 0.2055 1410.76 1.3007 0.0675 METHANOL 0.121sE-01 0.3475E-01 
/.1-910 0.2460 3.2063 423.01 7.1247 0.0670 1711OPANOL 0.1974E-01 
0.7170 0.4460 1.4001 401.4 7 1.1047 C.9910 WATER -0.5212E-01 

2? 84.10 0.1470 7f0.10 707.09 0.2610 0.2912 1447.12 0.8238 0.0680 METHANOL 0.2787E-02 0.2179E-01 
.con _ 

0.3730 0.4097 437.71 1.1418 0.06/4 PROPANOL -0.3268E-01 
0.3030 0.160 0.3361 016.94 1.9511 0.0009 WATER 0.2990E-01 

23 83.10 0.1540 760.00 695.06 0.2960 3.2070 1400.16 0.9119 0.0677 METHANOL 0.33131-01 0.2209E-01 
-----%4470 -1.1,00 1.3915 423.01 1.2459 0.0665 -PRO2ANOL -0.1154E-01  

0.3000 0.3940 1.'25( 412.07 1.6491 0.0900 WATFP -0.1584E-02 

24 83.20 0.111) 760.00 697.93 0.1170 0.2')51 1+14.'0  0.9109  (.°617 METHANOL 0.71798-01 0.2604E-01 
0.1060 0.1310 0.3/00 471.26 1.1670 0.0(63 PROPANOL -0.3005C-01 
0.1711 0.3520 0.3342 402.13 1.7781 0.9904 WATER 0.17788-01 

25 P!..50 1.1-61 Jo).on 705.21 1.1760 0.2 300 141(." 1.13944 0.Q6'0 40THANcl. 9.3797E-01 0.3591E-01 
1.(°711 0.4)00 0.4620 444.40  1.0515 0.0661 PPOPANOL -0.53878-01 
0.1510 0.2150 0.1001 423.14 1.1711 0.0996 WATER 0.1590E-01 

26 82.00 0.1830 760.00 681.71 1.3590 0.3127 1140.// 0.9324 0.9683 METHANOL 0.4676E-01 0.3117E-01 
o.4110 0.""in 0.1119 400.77 1.2640 0.0666 PROPANOL -0.7147F-01  
0.4340 0.3490 0.2693 383.14 1.6002 0.9915 WATER -0.2029E-01 



MULTICO-MuNFNT SrLOTIY0 vridLIT-tfrtIT.) 

COMPOSITION RFSTDUALS- (EXP =-CALCT- 
NO. T X POW ()MC Y"X" YCALC Tlf1 GAMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

27 82.60 0.1950 760.00 701.21 0.3200 3.1157 1376.96 'J.8308 0.0676 METHANOL 0.4263E-02 0.1398E-01 
1.1770 --0-.11g0--  1;-3-117 410.8P 1.3147-  0-.9660 oPrPAmnr 0.1t7/E=01  
0.4140 0.3620 0.3830 392.54 1.5457 0.9903 WATER -0.2097E-01 

28 81.00 0.208') 760.00 704.18 0.4820 0.4936 1305.19 1.2370 0.0641 METHANOL -0.115(E-01 0.3411E-01 
-1-.0490 0.1190 3.0660 304.21 2.4069 0.9653 PPIJPANOL 0.5117E-01 
0.7410 0.4)00 0.4399 168.12 1.1177 0.998/ WATER -0.3461E-01 

29 81.70 0.2141 760.00 704.71 0.4110 0.4174 1136.11 1.0285 0.9676 AFTHANOL -0.16421-01 0.3226E-01 
01.117T 1.7110 0.112( 195.71 1.0935 0.0654 P1I9PANOL 0.4839E-01 
0.6530 0.3080 0.4100 178.70 1.2182 0.9994 WATER -0.3198E-01 

30 83.10 0.2300 7(0.00 706.23 0.4620 0.4318 1410.14 ).9173 0.9700 MFTHANOL 0.3010E-01 0.2936E-01 
0.w100 F.171)g 1.riln0- 41n.0- -1.0447-  0.9951 --PPOP- ANOL -50-.4431E-01  
0.12)0 0.1630 0.1491 400.44 2.1640 0.4811 WATER 0.13851-01 

31 81.80 0.2390 760.00 691.10 0.4500 0.4280 1140.14 ).9943 0.9698 METHANOL 0.2201E-01 0.1759E-01 
n:511-6-3 0.3490 0.3754 397.37 1.0732---------0.9664 PPODANOL -0.2639E-01 
0.1750 0.2010 0.1966 100.29 2.1178 0.9835 WATER 0.437tE-02 

32 80.30 0.2/41 760.00 691.63 0.4460 0.4615 1274.57 0.0847 0.9691 METHANOL -0.1553E-01 0.1954E-01 
0T4710 1.7860 0.2c00 171.01 1.1110 0.9048 PPOPAMOL -0.1379E-01 
0.2530 0.2600 0.2197 151.10 1.7997 C.9982 WATER 0.2931E-01 

33 81.40 0.2990 760.00 709.87 1.5420 3.5235 1322.77 0.9364 0.0730 METHANOL 0.1E47F-01 0.1232E-01 
0.6/11 -07151-0--  17.16-94- 3111.-76- T.01P-0 -0.n61s-  PROPANOL  -0.163-9E-U1 
0.0910 0.1050 0.1071 374.27 2.1412 0.9966 WATER -0.2080E-02 

34 79.10 0.2970 760.00 687.09 0.5070 0.4811 1223.58 0.8929 0.9689 METHANOL 0.1810E-01 0.1270E-01 
0.-3681 D.770ry 0.2391 154.45  1.211(-  0.9646 PROPANOL -0.190fE-01 
0.1150 0./710 0.2/28 341.14 1.6107 0.9820 WATER 0.15681-03 

35 80.80 1.2980 760.00 705.42 0.5340 0.5216 1206.30 0.9221 0.9696 METHANOL 0.1238E-01 0.1283E-01 
C.-5770 0.1,00 0.3192 391.00 1.0556 0.9637 PROPANOL -0.1975E-01 
0.1101 1.1460 0.1191 365.10 2.017/ 0.9867 WATER 0.6865E-02 

36 78.70 0.3040 760.00 696.75 0.9030 0.4999 1z)6.(4,,  1.0092 0.9697 vITHAmOL 0.3081E-02 0.2759E-02 
0. F14.0 -0.716F) -0.1101 140.44 1.7651 0.9645--PROT/ANOL -7;41-41E,-02--- 
0.3P71 8.,q1u 0.2-1(q A35.,4 I.', 3_54 0.4879 WATER 0.1050-02 

37 77.60 0.3451 760.00 61.44 0.5490 ).5580 1162.11 0.0140 0.9/14 mETHANOL -0.1096E-01 0./241E-02 
-0.7530 0.1650 0. I64'3 312.17 1.3022 0.9614 PROPANML 0.70171-03  
0.41/1 0.28/0 0.2/68 120. 8) 1. 4t71' ).c.169 WATIR 0.1011F-01 

30 78.10 ).163) 760.00 702.12 0.1900 0.5/67 Wt.)/ ).915/ 0.09I6 METHANOL -0.1771F-01 0.1286E-01 
 0.1110 0.2170 (1.210( 130.11 1.1441 0.5627 PPOPANOL -0.15131-02 --- 
).)960 3.2240 0.2)47 126.1^ 1.o9e3 5.0991 WATER 0.1919F-01 

39 76.50 0.1750 76(1.00 694.21 1.9060 0.9055 1119.61 0.9699  0.4632 mLTIONOL 0.4961E-03 0.1079E-01 
1.18I 137r TI. 1713  316."1 -t.15/8--  0.96)7 PPIIPANOL 0%1569E-01 
0.4.170 0.157C 0.2/12 306.19 1.1946 0.9961 MATER -0.1610E-01 

_ ____ 



mb1rtcr,rogq,N1T vIrmTtn.t PTSVITt, trt,11:1.  

OOMPOSITIOM RESIDUALS (EXP - CALC-1-- 
Nn. T X PFXP PEAIC YFXP \TALI mil (,A 1mA PHI CO4PONFNT BY COMPONENT MEAN ABS DEV 

40 77.00 0.1741 760.00 697.10 0.935C 0.9042 1108.72 0.0300 0.9684 METHANOL -0.9224E-02 0.6652E-02 
0.74'9-0 U.16130 0.1611 31'.-79  1.22i9 03626 PRUPP-NOt -0.75601.-03- 
0.2 371 0.2470 0.2370 313.08 1.5431 0.9360 WATER 0.9975E-02 

41 76.10 0.4(01 760.00 701.09 0.6210 0.6325 11)3.11 0.9524 1.q611 METHANOL -0.1141E-01 0.7637E-02 
r.7781  0.1190 0.1377 111.34 1.2573 0.0618 PROPANUL 0.6297E-02 
0.1640 0.7400 0.2348 301.69 1.4766 0.9853 WATER 0.51568-02 

42 76.00 0.4131 760.00 714.92 C.671C 0.6577 1099.91 1.0806 0.0079 METHANOL 0.1831F-01 0.1221E-01 
0./661 0.1970 0.09/7 119.08 1.1276 0.0610 oRn2Amn1 -0.1'274E-01 
1..160 n.,420 0.2476 300.41 1.3932 0.9048 WATER -0.5571E-02 

43 75.00 0.452) 760.00 718.67 0.7140 0.6036 1061.16 1.0036 0.9672 METHANOL 0.20361-01 0.1357E-01 
0.1270 -0 .1610- --1 .1)706  2'46.1. 7-------1.3424 0.9610 -PROPANO1---0.-9607E-02  
0.4760 0.2250 3.9 358 788.17 1.3571 0.9839 WATER -0.1079E-01 

44 74.90 0.050 760.00 721.99 0.6840 0.7040 1097.11 0.9796 0.9670 METHANOL -0.1997E-01 0.1331E-01 
0./C50--- 0.1/170 0.1832 21.36 1.2534... __0.9594 PROPANOL 0.8879E-02 
0.3610 0.2190 0.2079 286.97 1.4316 0.9814 WATER 0.1113E-01 

45 75.40 0.4590 760.00 708.11 n.6760 0.6826 1071.39 3.9456 0.9679 METHANOL -0.6580E-02 0.1002E-01 
-0-.17970 1.1420 0.1504 101.93 1.1180 0.0604 PPnPAmni -0.8448E-02 
0.2441 0.1420 0.1/70 291.01 1.6261 0.9838 WATER 0.1502E-01 

46 74.40 0.5240 760.00 738.12 0.779C 0./4,,0 103s.1? 0.9707 0.9664 METHANOL -0.1300E-01 0.8666E-02 
0.l070 0.0970 0.1942--78R.'11- 1".11. 75 --- ""-0.n578 PRO7ANoL-  0.275CE-02.  
0.2790 0.174c 0.1613 281.03 1.5128 0.9820 WATER 0.1025E-01 

47 77.50 0.5830 760.00 750.40 0.7840 0.902E• 971.13 1.0252 0.9652 METHANOL -0.18611-01 0.1241E-01 
0.-1-451- 1.1790 0.0211 265.44 1.2608 0.9556 PROPANIIL 0.7942F-02 
0.1720 0.1970 0.1761 25°.40 1.3415 0.0404 WATER 0.1066E-01 

48 70.80 0.6520 760.00 706.14 3.3410 0.9500 011.33 1.01-45 0.9669 METHANOL -0.1887E-01 0.1572E-01 
0.301n 0.1160 1.1117 745.81 1.107? 0.9556 PROPAWA -0.4772F-07 
0.0470 0.1530 J.1294 241.29 1.7921 0.0788 WATER 0.7358E-01 

49 71.00 0.6470 760.00 765.40 0.1500 0.8501 910.98 1.0014 0.9641 METHANOL -0.9071E-02 0.6117E-02 
0.-0700 -1.1300 0.026e- -749.09  1.1219 0.9578 PPOPANOL 0.9174E-02  
0.7431 1.1140 0.1141 143.93 1.44.4 5 C.4/80 WATER -0.1045E-03 

50 69.60 0.7590 760.00 752.71 0.3960 J.8992 874.20 /.9911 0.9(41 METHANOL -0.31871-0? 0.2728E-02 
0.1170 0.1500 0.045° 23?.10 1.18 0.9518 PROPAMPL 0.409(8-02 
0.1110 1.0540 0.05'0 229.0', l.'0162 8.(- 166 WATER -0.9066E-03 

51 85.70 1.1070 760.00 119.51 n.,cic ).?Ini 1'10." ).0409 ').0662 METHANOL -0.33281-02 0.1523E-01 
1./711 9.98/0 0.7'1? 4', /.42 2.100 0.9668 PROPANCL 0.28841-01 
0.7750 3.5110 0.5365 434.17 1.1965 0.9916 WATER -0.2552E-01 

59  84.40 0.1160 760.00 690.40 0.9650 0.2420 1461.4P ).82'7 0.9681 METHANOL 0.2300E-01 0.2859E-01 
0:57-7-0- -0.39i0 0.4259 442.6(  1.1251 0.9/61 PROPANOL -0.4288E-01  
0.2870 0.3520 0.3371 421.48 1.9028 0.9909 WATER 0.1989E-01 

_--._-- 



tfititfilttfttrM/PqT 4OLUTTON V.E1t-T-S turIT-.)  

comPostrtm RFSIDUALSAEXP- -'-CALCI-- 
NO. T X PEXP PC LC YFXP YCALC tICt GAMAA PHI COMPONENT BY CDMPONENT MEAN ABS DEV 

53 F2.80 0.2530 760.10 706.50 0.5010 0.41 -40 1156.15 J.0410 0.9704 METHANOL 0.179,1 E-01 0.1558E-01 
1.1)rGi 0.39130-  0.;4214 AI4;1t 1.102t7 TI....,7c45---pvnPAmm.  -0.233sE-or- 
0.1750 0.1010 0.0056 95.72 2.2454 0.9372 WATER 0.5392E-02 

54 71.30 0.6510 760.00 775.30 0.3200 0.1451 94(,.ciR 1.0073 0.9639 METHANOL -0.249RE-01 0.1665E-01 
 m.clan- -1.1320 0.0215 257.20 1. 153 0.9510 PPOPANOL 0.B536E-02 

1.2910 0.1430 0.131r, 251.79 1.4004 0.9703 wATFR 0.1644E-01 



—METIIANOL t - rA-,TE117121-  - t 3) -SYS1F*1 1"' - . . . . . 

PUP E COMPONENT PROPER TIES 
„ . . 

TC Pc VC OMEGA OME1Att IPO1 E ETA 0- 

513.20 70.51 110.00 0,597 0.105 1.660 1.21 mETEAN CL 23 
50 4 r 1.101 I. ',CO 1. C I sr-r. 2'2 

647.40 219.10 55.20 0.344 0.)10 1.950 1.0 rFR. 34 

PURE COMPONENT PREDICTIVE EQUATIONS 

VAPOR PRESSURE (ANTOINE) ETJATION COEFFICIENTS MJLAR V(31 UME EQUATION COEFFICIFNTS 

A A f. ..COMPr.NENT A C. 

0-.79796F 01 0.-1-4/31F --0-.-ntynryr--03-  TITANr t_ - 0.645t11 -0.1-972E 00 Cr.-3-81 4E--=-01-- 
0 6 61) C4 E 01 0.91305E 13 0.1.1213F 03 ISU-C3OH 0.1419E 03 -0.49910 00 0.9267E-03 
0: 19660C n  6132r ---14------/721•811C - TER --' 1.2789E. 02 -0.3642E-01 - 0 ...6856E-04 -- 

BINARY INTERACTION PAR %METERS 
MODEL NU .1 EER 4   fi 1'0 trY 1-fr-NO";1L S- 

- 172 5-.3- ) P -mr-Tti/ttrirt-- T-ST;-r3 H . 0 
493.16 322.47 METHANOL - WATER 157 0 
6P ? . 1-n-11-,4-11.117--- -WATER 201- 0 

HALA CONSISTENCY TEST 

C I(l ) -0.1178 

I-SI-re-At I Ittraftl‘,  

-ME S MTV. IN - FTESSuRT • CAL CS . 0.1577F 02 
MEAN ARS. 0EV. IN COMPOSITION CALLS. 

• COMPONENT 1 0 - 209c7F-01 
COMPCNINT 2 0.1680E-01 
COMPCNENT -0.()732f 

'OPAN0 -hE A.t 'ABS . 0EV. 10 COmpOS IT ION CALC S. • 0.1594E-01 



L-1"7  

CCMPGSTTION RFSTDUALS-(EXP-=-CAUC1- 
NJ. T X PFXP vCALC YEXP VCALC 11(1 (,AlmA PHI COMPONENT 8Y COMPONENT MEAN ABS DEV 

1 09.10 0.0500 760.00 767.20 0.)700 0.0719 129(.11 0.9410 0.0623 METHANOL -0.3945E-02 0.2629E-02 
0.,, 1,(1 )--.-1--r00---0:-1-479--  707.0T 1.0Cl-w-  0.-et136r-  Ts-TT-rim-I o.T2mmr-oz- 
0.1910 0.0100 0.0741 365.28 3.2423 0.9886 WATER 0.1954E-02 

7 80.10 1.1171 760.00 761.33 0.1340 0.0747 1269.96 0.7556 0.9603 METHANOL 0.5931F-01 0.3955E-01 
0.1711 r5.9070 0.9109 697.77 1.9241 0.9898 TS(1-C11111 -0.7846E-01 
0.9040 0.1640 0.3949 199.73 1.4951 0.0-)04 HATER -0.3096E-C1 

3 79.10 0.0760 760.00 7(9.53 n.1710 0.0925 12)1.07 0.7793 0.0605 METHANOL 0.2851E-01 0.1901E-01 
1.5040 0.9810 0.6990 069.16 1.1513 0.0898 TIC-C1OH -0.2159F-01" 
0.1100 0.'990 0.1020 143.9? 2.0145 0.9897 WATER -0.6962E-02 

4 80.00 0.0780 760.00 766.31 0.1370 0.1007 1761.69 0.8206 0.9621 METHANOL 0.2731E-01 0.1821E-01 
0.11+0 0.rrinn---n.7690 611- 4.471 T.-0- 150--(7.9160 -1-SO-ClOm -0.1999E-01 
0.0890 0.114C 0.1'13 353.80 2.9902 0.9986 WATER -0.7325F-02 

5 79.90 0.0140 760.00 769.84 0.140C 0.1070 1257.40 0.747E 0.9604 METHANOL 0.33041-01 0.2203E-01 
1).471q -1.517o 1.9299  001.70 1.3717 0.9857 150-0301-i -0.21911-01 
0.4930 0.3530 0.3641 352.17 1.61-8 0.9900 WATER -0.1114F-01 

6 81.00 0.1890 700.10 749.79 0.1100 0.1902 1109.09  1.11090 0.9/24 METHANOL 0.2382E-01 0.1588E-01 
0./701 0.4100 0.4014 712.E1 2.4254 n.q861 Isn-c30H -0.1409E-02 
0.7490 0.4230 0.4424 300.32 1.190i 0.9905 WATER -0.22421-01 

7 79.90 0.0870 700.00 777.05 0.1560 0.107) 1251.13 0.7322 0.0602 METHANOL 0.4898E-01 0.3265E-01 
0.-,191 -17.5,10- ---0.5r-3"5-- -618.97----r:7377--  n.- 856--75r-rinm------a.424qr-n1 
0.3030 0.3230 0.3299 350.95 1.8149 0.9897 WATER -0.6492E-02 

9 79.70 1.0910 760.00 773.44 0.1560 0.113) 1248.38 J.7374 0.0604 METHANOL 0.3701E-01 0.2467E-01 
0;49/9 0.5280 0.9511 676.19 1.2E21 0.9857 150-010H° -0.2210E-01  
0.419) 0.3220 0.1369 349.94 1.7999 0.9817 WATER -0.1491F-01 

9 79.30 0.0950 760.00 770.04 1.1260 0.1172 1151.'7 3.7198 0.9607 METHANOL 0.87941-02 0.5863E-02 
0.50140 0.51180 0.5998 065.16 1.1411 0.9959  IS0-C30H -0.7762F-02 
0.1111 0.2160 0.2570 343.02 2.0433 0.0894 'WATER. -0.1034E-02 

10 79.10 0.0950 760.00 760.75 0.1790 0.1235 1221.58  0.7/59  0.9617 METHANOL 0.51541-01 0.3436E-01 
0.71.50  .1,00 9./720 -659.7? 1.0519 0.-9160--IS0-C1r1t --0.22181-01  
0.131) 0.1750 0.2140 341.14 2.4976 0.9890 WATER -0.7896E-01 

11 90.60 0.1000 760.00 745.86 0.2050 0.1733 1287.59 3.0144 0.9625 METHANOL 0.31691-01 0.2113E-01 
0.19)0 1.1950 0.1095 701.'7 2.19'2 0.9961 1S1-01011 -0.1349E-01 
0.7100 0.4100 0.4212 162.49 1.2203 0.9)03 WATER -0.1P71E-01 

12 79.60 0.1100 '760.00 765.19 0.1970 0.1118 1244.(1 3.9199 0.9623 METHANOL 0.1921E-01 0.1214E-01 
-q.7990 0.7100 0.7299  6l3.1n 1.,)294 0.9160 tsc-c300 -0.10751-01 
0.1010 0.1740 0.1315 340.11 2.82E0 0.9115 ',SATE(. -0.74601-02 

13 79.10 0.1200 760.00 764.09 0.1650 0.1560  1219.41 0.7878 0.9610 METHANOL 0.9110E-02 0.5408E-02 
0.710A 9.640T Tr;-6- 4 6510-.0r/ t.0953 -11.913'+9 1S0=r3/114 -0-:-917/C-02  
0.1900 0.1950 0.1977 339.76 2.4439 0.9687 WATER -0.2743E-02 



rr,-tri-Ittt tf-TNT .-1..---  

-- COMPOSITION RESIDUALS tEXP --CALC1 
NO. T X Prvp PC 4 tr vrXi, yCA1C F ICE GA 14A PHI COMPONENT BY COMPONENT MEAN ABS DEV 

14 70.20 0.1400 7(0.00 713.04 1.7080 0.2579 1227.77 1.0103 0.9646 MFTHANO1 0.4514E-01 0.3010E-01 
M.1-6-17--- 0.375ff 0.0126 (67.44 7.70If 0.9865-  tSfl-r311H -0.7611E-02 --- ___ 

0.7000 0.3770 0.4145 347.53 1.2108 0.9901 WATER -0.3753E-01 

15 79.1C 0.1500 760.00 747.14 0.2370 1.1012 1182.31  0.1741 0.0674 METHANOL 0.4579E-01 0.3053E-01 
0.v440 1.4090 0.5506 f33.01 1.1512 0.9860 ISO-C100 -1.4061E-01 
0.1060 0./640 0.260? 327.51 I.9E36 0.1091 WATER -0.5117E-02 

16 78.50 0.1710 760.00 740.85 0./726 0.2404 1198.70 0.8357 0.0631 METHANOL 0.3158E-01 0.2105E-01 
-0.11Ra 0.1910 0.4123 641.f0 1.4673 0.,16o ISO-00tH___.. -0.2125E-01 
0.5110 0.3370 0.3473 312.02 1.4955 0.0894 WATER -0.1033E-01 

17 79.50 0.1/43 760.00 711.19 0.1770 0.3660 1240.40 1.1635 0.0660 METHANOL 0.1098E-01 0.2408E-01 
0.0-150 1.2400 0.2I4 - 670.64 7.6169 0.<)863 1S0-C3O/4 0.2514E=01--- 
0.7410 0.3810 0.4101 34(.77 1.1472 0.0894 WATER -0.3612E-01 

18 78.20 0.1760 760.00 747.00 0.2640 0.2329 1186.40 3.8011 0.9627 METHANOL C.3107E-01 0.2072E-01 
n.41140 0.4790 0.4557 615.f5 1.2005 0.9859 1 SO-C3OH -0.2671E-01 
0.4160 0.3070 0.3114 320.87 1.6P05 0.9091 WATER -0.4365E-02 

19 77.80 0.1820 760.00 747.75 0.2760 0.2352 1170.11• 0.7(40 0.0628 METHANOL 0.4070E-01 0.2719E-01 
r.4750 0.5110 f2/-.16 1.1465 0. 35 isc-rimr-  -0.1517E-01 

0.7940 0.249C 0.2539 323.53 1.97?? 0.0887 WATER -0.4919E-02 

20 78.60 0.1960 760.00 726.21 0.3740 0.1°28 1202.11 0.0465 0.0644 METHANOL 0.2122E-01 0.1415E-01 
0.1160 -0.3-140-1.1-110  e46.26  1.8110 0.0061 110-01011 -0.6175E-02-- 
0.6190 0.1620 0.3763 334.28 1.3056 0.0893 WATER -0.1425E-01 

21 79.10 0.10)0 760.00 718.23 0.1840 0.3606 1223.58 1.0920 0.0656 METHANOL 0.1744E-01 0.1888E-01 
0.1-110 0.2440 1.2°01 659.72 2.3111 0.0861 1ir-C30H 0.1088E-01 
0.70/0 0.3720 ).4101 341.14 1.1868 0.0191 WATER -0.2833E-01 

22 77.71 0.1q70 760.00 751.55 1.1060 0.2591 1166.14 0.1179 0.0632 METHANOL 0.4606E-01 0.3071E-01 
 1.6160 0.5')40 0.5415 (27.56 1.0740 0.c)057 1SO-C3OH -0.4446E-01 

0.1970 1.1060 0.1916 372.21 7.2100 0.9890 WATER -0.1599E-02 

23 77.20 0.24)0 760.00 744.16 0.1600 1.1117 1141.14 ).830 1  0.0636 METHANOL 0.4132F-01 0.2755E-01 
0.4210 1.1900 0.4214 (09.60 1.2047 0., 1356 ISfl-01011 -0.313,A-01 
0.1401 0.7510 0.2599 315.61 1.7813 0.0 0 10 MATER -0.9943F-02 

24 77.00 1.245) 760.00 742.46 1.1050 11.1.44 1116.)2 n.0311 0.0638 METHANOL 0.7056E-01 0.4704E-01 
-11. 4.11R.__._._..._ 9.1750 0.4264 104.1) 1.1021 0.1156 Isr-030i -0.5140E-01 
0.4201 0.2110 1.2402. 311.09 1.1211 3.0,)70 WAI1TE' -0.19161-01 

25 76.90 0.2710 360.00 751.76 0.1700 0.3719 1134-8 0.8830 0.9645 METHAMI)L -0.1024E-02 0.7653E-02 
0.r410- 0.5250 0.5126 602.16 1.0207 0.0851 ISO-03OH -0.7555E-02 
0.0910 0.10,,0 1.003,-, 31I .7r) 2.46()1 0.9061 WATER 0.1148F-01 

26 76.70 0..),1)0 760.00 752.10 0.4100 0.3051 1126.42 0.8551 0.0639 METHANOL 0.2415E-01 0.1646E-01 
0.41.70 0.1-650 0.11107 597.07-1.1670° 0.0851 ISO-C3171T -0.2468E-01  
1.2950 0.225C 0.2245 300.73 1.8254 0.0170 WATER 0.5328E-03 ... 



MOLTICuYIPLJN*NT SuEuT1iN FtMULTS EN Ni1.1 

COMPOSITION RESIDUALS tEXP --cncr- 
NO. T X PEX0 PCALC YFXP YCALC FIEL OAMI'A PHI COMPONENT BY COMPONENT MEAN ABS DEV 

27 76.10 9.3190 760.)0 749.1/ 0.4150 0.4319 1103.11 0.1941 0.9647 METHANOL -0.1547E-01 0.1284E-01 
0.5-950 1.47700--  0:4-731  ,:i87.00- --1.17-39- -0-.g/T47--i-S01-r39H =1-.7371I2E-02 
0.1091 1.1150 1.0957 301.65 2.3424 0.9855 WATER 0.1926E-01 

28 75.90 0.3730 760.00 746.15 C.472L 0.444q 1095.42 1.5034 0.5649 METHANOL 0.2751E-01 0.2252E-01 
0.51,10 0.4420 0.4790 577.1( 1.0153 0.9847 ISO-C3OH -0.3378F-01 
0.1120 0.1160 0.1797 299.15 2.38'8 0.9352 WATER 0.6252E-02 

29 75.20 0.3560 760.00 14).87 0.4760 0.4727 13/01.06 0.0866 0.9648 METHANOL 0.532CE-02 0.8876E-02 
0.4-14G 0.1510 0.3'43 569.21 1.0900 0.0046 ISr-r3Mi-  -0.1331F-01 
0.2100 0.1710 0.16 10 200.50 1.9491 0.9856 ATER 0.7993E-02 

30 75.10 0.3900 760.00 729.59 0.4980 6.4907 10,(5.1r 1.9(38 0.9653 METHANOL 0.7250E-02 0.4834E-02 
0.7910 -9-.7.750 0.?786 557.1? I.736r 0.99414 1-S-r-13-0H '0-.1624F-1.it 
1.353) 0.22/0 0.23)6 289.18 1.6212 0.9862 WATER -0.3627C-02 

31 75.30 1.3650 760.00 749.26 0.9110 0.4956 1072.6? 3.9119  C.9649 METHANOL 0.1542E-01 0.1373E-01 
I.1-411-0 n.4050 0.429( ?.5Y 1.0151 0.9841 ISO-C3OH -0.2059F-01 
0.0370 0.1840 0.0709 291.90 2.2080 0.9944 WATER 0.5174E-02 

32 74.60 0.1850 760.00 729.37 0.5370 0.9234 1046.49 :1.91?? 0.9654 METHANOL 0.1359E-01 0.9060E-02 
0;79'50 0.2560 0.263(1 545.09  1.2009 0.0045 ISO-C301{ -0.7041F-OT 
0.330) 0.2070 0.2135 293.40 1.6382 0.9856 WATER -0.6549E-02 

33 74.70 0.1051 760.00 739.91 0.5160 0.5099  1390.20 1.1991 0.1650 METHANOL 0.6091E-02 0.8671E-02 
0.4151 1.32'60 0-.3190 548.11-  1.191g 0.9943 ISII-CIETH -0.1101E-Or  
0.7000 0.1980 0.1511 284.58 1.8313 0.9850 WATER 0.6926E-02 

34 74.60 0.3110 760.00 737.76 0.5170 0.516( 1045.40 0.916( 0.9653 METHANOL 0.2041E-01 0.2571E-01 
0.5?20 - 0.3520 0.4016 945.99 1.0177 0.9141 Isr-c3rH -0.3857E-01 
0.1950 0.1310 3.0924 283.40 2.2331 0.0144 WATER 0.1116E-01 

35 74.50 0.3950 760.00 723.72 C. 963C 0.55 /4 1042.89 1.9444 0.965/ METHANOL 0.2631E-02 0.1755E-02 
11.710 0./050 0.7061 94-3.63 1.3136 0.9943 I SO-c3011 -0.1054E-02 
9.4800 0.7150 0.2366 202.21 1.4917 0.9855 WATER -0.1578E-02 

36 74.00 9.4310 760.00 737.69 0.5620 0.5445 1024.51 C.9200 0.9694 METHANOL 0.1754E-01 0.1871E-01 
0.417-0-- -0.5370- 0.16 s r 517.1-,----  I .971 e; 9. n339 ---T Srl- r3011- -177•7001T -01 
0.1100 0.1010 0.0015 2(6.35 2.1448 0.9341 l'A1ER 0.10928-01 

37 74.70 1..100 760.00 775.78 1.20 0.569 10s1.79 d.0 111 0.9051 mrTHANit 0. 1513E-01 0.1076E-01 
0::-711 0.1 )80 0.2155 516.65 1.2544 0.9841 ISO-C31-11 -0.7475E-02 

 

1.3621 0.'100 0.2147 270.69 1.5407 0.9851 WATER -0.86618-02 

38 73.80 0.4490 -760.00 742.11 0.9920 0.5118 1917.75 0.9222 0.n650 mFTHANOL 0.8221E-02 0.6197E-02 
 0.3519 1.7560 0.211-1 1 27.44 1.1823 9.9914 151-C19H -1.07978-02 
0.7.040 0.1420 3.1419 27..04 1.1191 0.9238 WATER 0.1072E-02 

39 73.50 0.4640 760.30 715.91 0.6390 0.1272 1016.46 1.9465 0.9653 AtToANOL 0.1,,76E-01 0.1066E-01 
tr.-7771- %try() 0.1910 520.6t- 1.1f3-7 s 0.9833 I so-rims- -0.1,1t11-01 
0.3140 3.1860 0.1150 2/0.60 1.5819 0.9838 WATER 0.1020-03 



~o~7TCn~p/~r~r~rnn~nnr~r~ro~~-1r~r~~---'- -- ------------ ----------'---------- 

---'------------r  -- romposz7lom npsxouxLS'tExP - =-CAM-- 
mO. r x ppxp pc wr Yrx, v/wc p/c~ ox,wx PHI covpnwpwT BY C 04 ponsmr MEAN ABS DEv  ------' ' - - - --- - - - ----- 
^0 73.30 0.4«2o 760.00 746.2Z n.f,f I o. c"".n o,"354 0.9649 Ms/*^ooL 0.1+3*E-01 0.9567E-02 -----n.r~z~-o~7^r7r-'~~n~rn--  /znn~ 

1990 0: o.1/7u o. 1a/p ?6p.~3 1.00u7 n.«oZ 9 vxT[n -0.4174 E-02 

41 7-A.20 o.^noo 760. 00 754.73 0.6w0 o.a+s} c)(,9. 7r, o.oeo n.o^+/ *cTnxwoL -0.100|p-03 o.l*88E-n2 n~~srnr------- --- n.rs1 r o e ,z~ar -  ~~~.n I .osno 0.9824 on-rsnx----n.zznrE-oz----  - -  
o.)0» 0.1 )4o 0.1017 r r. o .o.*mz w«Tsx 0.2306c-02 

42 72.80 o.sozo 760.00 718.*r u.~+oc (1. 6547 "e 1.o o,n4 7 5 0.«^n2 Mrr*xnoL 0.5253 E-02 0.3 503E-02 0
.   7,10- -----------'--'-u,InIv' --'504.05--  |./774'--n.onp7 -1- 50-c3nn =O  1443F-02 ----------- 

n.aszo u.14uu n.om , zap.7/ ~663l o.vu2n :xrsx -0.3812*-02 ~   
*s 77.50 0.*400 r^o.nn 7:0.16 0.71)50  0.(,^^r 07/,13 n.»^n| 0.06+8 xern^noL n.eaozp-uz 0.5592E-03 

o,7x50 -o.1 -As 1-.- xSn-C3mH7 ~o~zy*^c-oz  
0,r450 o./3vn 0.1417 os~. 4 n |.6/v» o_oo 10 w^,Fm -0 .57 3 7E-02 

4+ 72.10 o.sf,'o 7*0.00 '5s.65 o.7010 o.ro"s «57.rT 0.9597 0.0645 ne711*noL -0.8471s-02 0.5a32E-02 
(T -;-1 ----------- o.zoao-  'n.znn~' '- ~nn.a/ ~.nl rn --o.00\ 4 Isn-c3nn--=o.z7TxE-on ---- -- 

m o.onlo n.oxrs 295.13 |.8517 u,nao7 wx/Fa 0.87*7E- 02 

45 72,00 n. 70 760.00 752,9+ 0.7270 0.72/4 p53.84 0.n6+9 n. Q646 *ETH^wnL 0.357np-02 0.3573E-02 --~~~7~r,-----'---------' - n.1s0n -  9./5~0 - 'Itn`.so I.004z o.vnz+-  ISO-cana---'  n 1781E-02 ------ ---' -- 
0.21so 0.1170 n,izz4 zs3.ns l.~o4» o.vo 10 y^rpp -0.536os-02 

46 71.60 1.6 15 v*n.00 769) .2,7 n.750o 0.  706'; q+o.}v o.p765 0.n040 METHANOL -0.1650s-01 0.1273E-01 
175 ft -r.,*oC-n~ Vno° *ro "r--1~orv~---n.nno*--~~n~t~ow  

o.1|on o.11) h r4o.6s 1.60n) o.or«n w^TEp -o./n"os-oa 
47 71.xn 0.6403 7~n.nu 76r.4h n^r,00 o,/~//? ''n .6o .~.pxo+ u.«^3x npr*^m~ n -0.1723c-01 0.ls1oE-ol -  -- -- ' ''- n.i300 0. 1 1 wo,sr 1 .oa~n -o."uon I s/+csnH -- n.|^r5c-n,---'- ' -  --- 

n.\nso n.1ouo o.1~zn z^s.~z 1.6027 o.«7o y ~ ^rrx -o.zr l*c-o7 ~       
^u oo. 10 o./ A~n Tao.00 772.20 n.pszu 0. 9759 8sn.n n.9ssn 0.(1629 uerxvmc L -0.2353 c-u t 0 ^ 1568E-01 -- n.-T~~n------~ - -- n.~non o.na"o 429.10 1,0071 o.«rry 1sn-(3ny 0.1415e-01 ------ '-- 

n.12io n, I+oo o.o5 ~~ /z+.}n /,ao19 u.o/^a x^rpR o.93 7 3 c-02 '  
+p ax,lo o.x)ln 760. 00 769.21 o,^«xn 0.9057 or7./a J,9960 0.9*26 MpT*wvoL -0.1775E-01 u.11o3[-0 1 

----o. ~ ^Vo - o.orn4---~4`«."r 0.9911 e')7 -, r7z 5n-cxn~- o.o6n~p-oz-- -  
0. )960 o.~9/u «,~~,n ? / 4,~a /.5">x o,qrn4 wxrsm o.o 1 uo F-o2 ' -- _  

50 c7~10 n.p870 r6u,uu 77r.Zp p.n ^ o p o~ ~ n ~n ^."~~ rr. n,nv^ ,"^/7 MpTn^woL -0.1079c-01 u.rlo3E-u 2 -----~~n»~n - n.n:o r) i ll r''.~r o."o/ 4 o."r`v n | I -c 4uv ' 0.5564 c-0r - ' -- 
n.^4«n 2os,^\ \.5vn/ o,"7s/ wmpx n. 5Zz 4 p-nz 

sl xo.ro 0. 1710 7*0.00 rpz.+6 o..orn 11). () ,),)1 i,"|.»4 o.x,r/ u,"6)6 'Frvxm'L -0,+130c-02 0.2157E-o t - n~~s~o------- - - oo n.n/^ r~`+.,p /.o|?y o.^me / C /+caoi - 0.3/ l e c-o 1 ' ' -  
".no»V o.eso a. 1 |3z ~^».~/ !.no6* o.~""= 4xTrp -o.Zoa»s-ol -___-__-'---' - ' 

n2 7«.7O 0. 08?() 7(,0.00 770.2s n.Dlo 0,1016, }z/fp. " o,,00 0.1)6u3 wcrn*wnL 0.193ws-01 0.1?*3s-01 
o.-4rin   ;n3 5n n~rnr«---xTo. 15---~~2e16---0.«13>7 - }n" -0~-l78*p-0 1  
0.4350 o.3}40 0.34'i6 340,54 1.7316 ».0409 w^Trx -o.lsaCE-nZ 



MULTTC)rohNT,IT SOUtTIrri-P -Stil-TS----11,--riT.-t- 

CUMP3SITION RESIDUALS (ExP --CAW) - 
NO. T X PE. XP 30-1L1 YEXP YCAL/ 1101 GAMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

53 70.20 0.0920 760.00 762.75 0.1900 0.1196 1227.77 0.7793 0.9616 METHANOL 0.3042E-01 0.2028E-01 
).7100' i.ti.boc-  a.r77-4- -£(2.44 1-71-914- -0.-9860 M*)-C-30H-  -077731E-01  
1.17P0 0.'000 0.2031 342.53 2.5114 0.0400 .CATER -0.11011E-02 

54 74.20 0.4160 760.0n /38.79 0.9560 0.3414 10“.79 ).9113 0.9651 METHANOL 0.659RE-02 0.4372E-02 
 0.7617 0.7P80 0.2930 531.65 1.1 191 0.9819 I9r-0308 -0.5750E-02 
0.2230 0.1560 0.1558 278.69 1.3340 0.9845 WATER -0.1109CE-03 

55 71.30 0.619) 760.00 76,).3( C.1830 0.7715 930.01 0.9775 0.9619 METHANOL 0.2474F-02 0.7022E-02 
0.11-0n- 0.1110 0.1?09 472.1: 1.-. _.. 1:0599 0.0902 IS0-c1t1H-  -0.1053E-01  
0.1900 0.1100 1.1019 246.47 1.6307 0.9794 AATER 0.8058E-02 

56 68.60 0.'911 760.00 772.33 0.1990 0.14942 P42.(4 0.9960 0.9627 METHANOL -0.5219E-02 0.6954E-02 
0.0960 O. )640 0.1'1If • -t1 s . /A 1.nv Its 11.9-775--  T-S11-E31-01 0.-/-043E-nr  
0.11 41 0.)470 0.0517 21 9.16 1.5863 0.975P WATER -0.5212E-02 



-1.tilt: itYt-fiCtiffrrt( 1 t - BF rt-rf-*tr r:,1.__ (.-?. fort-NI- iv x Al" r t :1 ';'('11.1 m 0r,0 

POPE COMPONENT PROPFRT IES 

TC PC V(' 119Fc.1 U'11:r., Mi 01 POI. I: F:T A COM PEW': NT 10 

506.00 46.30 220.00 0.12A n.7I9 1.120 ..).6? Mt Ac FT 24 
562710-  41.60 2 h-o: -1 n - n.71.2- o . 1 0.0 • 0.0 FIEN7ENE 5 
553.20 40.00 311.20 0.211 0.1 0.0 0. C C YCLCHF X 0 

- - ----------------------- 
PM E COMPONENT PPE 01C T I V F ccuATIGNS 

vA Pop ^PUS'S 1111F (ANTOINE 1 ENNA( ION COEFFICIENTS MUM': VOL (IMF FQUAT 1 ON COEFFICIENTS 

A 11 C COMPCNENT A 0 C 

0.691194E 01 (). trt 1:1)E.-  II-  --it ".1-3-5-1-E• (33 -mt----ter i l, . 1 31,  'at tfa. --0 .-4671-E -00 0-V32211-,--173--  
0.590961.01 0.12110F 04 0.22079C 03 BENZENE 0.7096 C 02 0 .1451I-01 0.15PRF-03 
0.694-5-OF 01 0; -1-20"."45'F IV+ .(1-.7221-6r---ua ' cv-C-LT:HEx • • a ..-q?-9 1E' - 02 .,0 -.2486E'01 0.;2616E--03 

BINARY I NTF RAC T I EIN PARAMETERS 
Ittliti. NU0 F',FR 4   Pt ITAR`t --/ E, NtrIEFUM-S-- -VP OE R - 

2R 1:-6. -6-0:-', 7- 5---tax" Ar ET - aF1\17:r NE  1r ? 0 
748.31 • 277.81 ME ACCT - CYCLONEX 1r5 n 
110.91 142.54- -1IFNI-PNE - CYCE- NIIEX" - 27 - - -- - - n .. _ .......____ _ .... .. ....___ 

MLA CCNSIcTFNCY TEST 
- •  - 

C I ( 1) 1.5173 

-StEm-9Efirr-O-r-S T-A1---1 SI-1-C At -int 1-:31 m A-T trn-  - --- 

-M-FA,1 Al1S-. -nFt, 1 NT • TYRE S S UP F CAL C'',. 0.6-07FE "01 -   - - 
MF AN ABS. OFV. IN COMPuSIT ion TALCS. 

CCmPcNEAIT -1 0-.1225E-01 - ---- . 
CC:1 PCNENT 7 0.767717-02 
Cf.:MPCNE IT • 3 0.1,0P(47-02 -  - 

stz Arlo •*4. r: Aft-  ViS . OFV.  V . IN Cc,10!'"; 11 Ii' CAl_r S. 0.8671E-02 • - - - - - • ----- ----- • 



MULT1C04170NINT C0L0f10N1 RfSOLT  

COMPCSTTTON RESICUALS tEXP --CALC1-- 
NO. T X PEXP PCALC YEXP YFAIC FI01 GAMMA PHI COMPONENT HY COMPONENT MEAN ABS DEV 

1 75.00 0.1670 760.10 743.62 0.1540 0.1619 1278.73 1.3622 0.9721 mF ACFT -0.7°20E-02 0.5279E-02 
1.B-$-0- n7Tfill -107694 626.-5-3-T0100f n.1-658 iirTrrikm- -11.07970E-02 
0.0590 0.1710 1.1727 613.71 1.4279 0.9608 CYCLOHEX 0.3474E-03 

2 68.00 1.2170 760.10 761.19 1.4130 0.4207 1064.74 1.2414 0.9649 ME ACFT -0.1371E-01 0.1063E-01 
".1.61191- 0.5130 0.4170 51(.01 1.0109 0.9(46 BENZENE 0.1599F-01 
0.0710 0.9940 0.0867 507.74 1.5878 0.9593 CYCLOHFX -0.2244E-02 

3 60.50 0.2130 760.00 749.47 0.3940 0.1974 1084.5? 1.2426 0.9661 IF ACFT -0.3393E-02 0.2261E-02 
0.7370- 9.9420 0.5393 526.16 1.3100 0.9651 BENT ENE 0.2710E-02 
0.1990 0.)640 0.0633 517.40  1.5950 0.9600 CYCLOHEX 0.6794E-03 

4 71.30 0.1670 760.00 750.21 0.1180 0.3148 1145.50 1.2(69 0.9677 ML ACFT -0.16801-01 0.1124E-01 
0.7,71 --(r.folfa---(1.6141 -557.14-- -1.0067 0.9692---13ENTENC- -0.6670E-04  
0.3430 1.)68c 0.0511 547.61 1.5579 0.9601 CYCLOHEX 0.1686E-01 

5 65.00 0.1710 760.00 750.19 0.9130 0.5214 066.78 1.1850 0.9628 ME ACFT -0.3838E-C2 0.3130E-02 
9. 594.1 -0.1920 1.1129 465.9F 1.0243 0.9653 BENZENE -0.8589E-03 
0..17N0 0.3000 0.9451 459.57 1.7067 0.9600 CYCLOHFX 0.46921-02 

6 63.20 9.4270 760.00 746.15 0.6010 0.6049 889.95 1.1377 0.9608 ME ACET -0.3866E-02 0.3061E-02 
1.488T-- 0.1020 0.1077 426.96 1.0436 0.9658 BENZENE.' -0.7297E-03- 
0.0950 0.1970 0.0924 421.08 1.8190 0.9605 CYCLOHFX 0.458,1E-02 

7 62.20 0.5190 760.00 759.10 0.6670 0.6714 p61.66 1.00 19 0.9590 ME ACET -0.5374E-02 0.3929E-02 
3.4169 -0.7580 007921 4170(r-  1.0-720 0-0-(1662 0EN7FNE- 0.5E90E-02 
1.9660 0.1750 0.0795 408.11 2.0135 0.9607 CYCLOHFX -0.9214E-03 

8 60.80 0.5960 760.00 765.97 0.7040 0.7101 823.10 1.0/16 0.9574 ME ACET -0.1115E-01 0.1385E-01 
-rn-1-771- 0.17ao 0.1976 193.26 1.0929 0.9663 BENZENE -0.9623E-02 
0.017 0 0.1140 0.0042 399.40 2.1399 C.9608 CYCLONFX 0.20761-01 

9 54.10 9.7)90 760.00 /6 7 .79 0.776C 0.79/4 77E.14 1.0399 0.9561 Mr ACET -0.1137E-J1 0.7577E-02 
0 ° .7 ,1 1.1240 0.17 75 970.68 1.1199 0.9679 BENZENE 0.46712E-03 
0.0/90 0.1960 0.1051 3(7.54 2.4171 0.9620 CYCLOHFX 0.1089E-01 

10 58.30 0.9)70 760.00 763.44 0.0440 0.8548 797.74 1.01(0 0.9552 ME ACFT -0.6557E-02 0.4374E-02 
0,;-7111) 0;o92(1 n.1815 360.41-  1.19v1 0.1690 BENZENE-  0-.-3541E=02 
1.0470 0.1600 0.05/1 15/.59 2. 7 /44 0.9634 CYCLOHFX 0.1021E-02 

11 57.70 1.7911 760.03 759.58 0.4200 0.8317 742,4 1.‘1234 0.952 mF ACFT -0.4184E-02 0.2792E-02 
0.1161 0.1790 1.1771 152.19 1.170) 0.9635 BENZENE 0.1889E-02 
1.0 710 9.1)20 0.00)7 190.27 2.625n 0.0628 CYCI CHFX 0.2303E-02 

12 74.10 1.1411 •760.00 761.69 0.1790 0.1841 17'2./0 1.4137 0.9/06 MC ACFT -0.1510E-01 0.1007E-01 
0.7,11010- 1.6760 0.6614 611.91 1.002c; 0. 964° BENZENE - 0.1458E-01 -- _ - 
3.1790 2.1450 0.14+9 (09.71 1.3617 0.0 506 CYCLCHFX 0.51771-03 

13 71.60 0.128) 760.03 756.49 0.7670 ,1.2770 1155. 90 1.403( 0.8686 ML /TIT -0.1002E-01 0.7570E-02 
').r1-1-17 0.-5,,Ta (t;5556 567.°1 1.0040 0.0646-  BENTTNE a:ttl,r-ol 
0.1600 0.1660 0.1673 552.76 1.3676 0.9594 CYCLCHFX -0.13381-02 



Iirrte0MfrIV111-17iL/11111•1- 1,rr'S-1LTS tn' 1T. 1 -  

C0mPCSITION RESIDUALS (EXP - CALCI- 
NO. T Y 9F)(9 ICALC Yri0 YtA1C FICI CaMAA PHI COMPONENT BY COMPONENT MEAN ABS 0EV 

14 (9.00 0.2170 760.10 769.7? 1.3910 0.1910 1060.02 1.3070 0.1650 ME ACF1 -0.1886F-01 0.1316E-01 
9.-6-4,40 1.4790 1.49,.,9 91,.60 1.00(1 0640 nInIFNL 0.1973C-01 --- 
1.14!) 0.1440 )1.1449 509.19 1.4710 0.0587 CYCLCHFX -0.8731F-03 

15 65.50 0.3140 760.00 758.19 0.4070 1.5)91 997.67 1.2317 0.0675 4F ACET -0.1210E-01 0.8068E-02 
0-; 5460 0.9610 1.9917 461.92 1.01(2 0.9646 8C107FNF 0.8P2nE-02 
1.1400 0.1410 9.1197  455.11 1.5083 0.9592 CYCLOHFX 0.3281E-02 

16 64.00 1.4171 760.00 767.24 0.5730 0.5176 919.18 1.1614 0.0603 MF ACCT -0.1457E-01 0.9715E-02 
0.4-190 1.1190 0.2191 438.67 1.0346 0.0641 BENZENE  G.1369E-01 
0.1110 0.1180 0.11/1 433.27 1.7535 0.9594 CYCLOHFX 0.8801E-03 

17 61.50 1.4711 760.00 754.50  1.6120 0.6112 842.95 1.1415 0.9512 ML ACET -0.6181E-02 0.4118E-02 
0.-1- t90 -0.7760 0.2791 407.9( t()4(.5•-• --755 1111,47F11E  0.5917E-02  
0.14,0 0.14210 0.1418 99P.(0  1.8069  0.9600 CYCLCHFX 0.?363E-03 

13 519.10 1.6641 760.00 752.83 0.7490 0.7517 757.74 1.0694 0.9565 1f ACET -0.2211E-02 0.1470E-02 
 ry. -7060  0.114C 0. 113? 361.41 1.1063 0.9669 31.11E1E 0.7726E-01  
0.1260 0.1370 1.139/. 357.99 2.1686 0.9613 CYCLVHFX 0.142FF-02 

19 57.50 0.7340 760.00 764.06 0.7720 1.7027 717.65 1.0517 0.9551 MF ACFT -0.1068E-01 0.7122E-02 
-7.1-790 0.0770 0.0613 350.96 1.1291 0.4669 orNzEnE 0.2749E-02 
0.1170 1.1560 3.1411 147.85 7.2723 0.Q612 CYCLOHEX 0.7938E-02 

20 73.40 0.1770 760.00 757.57 0.1 930 0.1031 1219.80 1.5073 0.9706 'III ACET -0.1011E-01 0.6741E-02 
1.7-ml /.c=1- rr---1.ssrl -5,1.,14.- -1.010E 0.9547 BENZErIF  96C-02- 
0.2130 0.2200 0.2140 584.49 1.2706 0.9596 CYCLOHFX 0.1542F-03 

21 70.70 0.1370 760.00 763.09 0.2080 0.3027 1174.99 1.4457 0.9675 ME ACET -0.1468E-01 0.9787E-02 
0.C491 0.4940 0.4850 546.97 1.0080 0.9641 firrurmF  0.9019E-02 
0.2190 0.3180 0.2124 937.43 1.3208 0.0549 CYCLOHFX 0.5639E-02 

22 67.90 0.2140 760.00 711.41 0.1040 0.4110 1012.37 1.1706 0.0643 IF ACET -0.7690E-01 0.1799E-01 
-11..r511 0.1140 0.1706 490.41 1.0003 0.0636 8FN7E1E 0.15-10E-01  

1.2700 0.722C 0.21)4 491.00 1.3/5? 0.0513 CYC1OHFX 0.1160E-01 

23 65.1') 0.206) 760.00 766.10 0.4790 0.4916 945.63 1.1101 0.0620 mF ACFT -0.1962E-01 0.1308E-01 
1.4740 0..1110 0. ?969 459.?0 1.0122 0./619 81"fZINF  0.1351F-01 
(1.210) 0.2110 0.914) 440.20 1.4519 0.9504 CYL1 (- HEX 0.6104E-02 

24 62.20 9.4110 760.10 797.39 1.9960 9. )124 061.6( 1.206( 0.0549 MIT ACFT -0.6420E-02 0.4278E-02 __._*_____ 3 3 ')........................0.'311 0.'270 412.H' 1.0273 0.,1641 npmirtoF 0.39781-01 
0.1971 0.1"i0 3.1306 400.15 1.('49 0.55)3 CYC1n9rX 0.2436E-02 

25 60.50 1.5010 760.00 769.72 0.9780 0.6501 019.11 1.1726 0.9577 'III A111 -0.2231E-01 0.1610E-01 
0.2-700 0.1 770 J.1520 119.29 1.1416 0.064/ 8(07F1( 0.2411-01 
0.2211 0.1950 0.1060 399.47 1.6095 0.9990 urcullirx -0.1847E-02 

26 50.30 0.9081 760.00 750.41 3.'1,0 0.7)(2 79 7.74 1.11 4,0 0.99/0 IF ACFT -0.415(4-02 0.5068E-02 
n./nrr  0.1110 0.1114 960.41 1.0(11 0.9660 CENZI"If 0.7615E-0?  
1.1050 0.1000 0.1834 157.51  1.880? 0.0604 CYCLOHEX -0.3440E-02 



4OLTICOM4INFNT S1LOTION 1/MILTS ttIN.T.,  

COMPOSITION RESIDUALS (EXR - CALCI 
NO. T X PTXP ICALC YPXP YCALC FIOL GAMOA PHI COMPONENT BY COMPLNENT MEAN ABS DEV 

27 56.80 0.7150 7(0.30 761.15 0.7610 3.7641 720.41 1.0794 0.9550 ME ACFT -0.3335F-02 0.2226E-02 
0.097n -3.-1600---71.11475 -741.76 -1.-10(-5-  17.056-4 -RFN2FNI 0.2543T-02  
0.1030 0.1 490 0.1R12 110.50 1.0915 0.9637 CYCLCHFX 0.8001E-03 

28 72.10 0.0161 760.00 799.13 0.21)0 0.1734 1180.45 1.1,914 0.0697 ME ACFT -0.1039E-01 0.6925E-02 
17.6910 1.5150 0.4 96 5.67 1.)215 0.9644 BE1ZFNE 0.5388E-02 
0.2940 0.2350 0.2101 564.01 1.2226 0.9592 CYCLCHEX 0.4998E-02 

29 69.30 0.1510 760.00 /62.92 0.1160 0.5241 1077.90 1.512? 0.9665 ME ACET -0.1892C-01 0.1254E-01 
0.4160 0.402i 5?2.7r, 1.0158 0.9638 PFN7ENC 0.1337E-01 _ 

0.2940 0.2680 0.1611 514.72 1.1772 0.9585 CYCLCHFX 0.4943E-02 

30 67.40 0.1921 760.00 759.47 0.1800 0.3939 1016.46 1.4747 0.9649 ME ACTT -0.1389E-01 0.9261E-02 
1.6;60 -0-. *550 --0.t4I7T 401. 41--  1.1147-  0.0639 BEN7FIr- 0-.92Z9E-02 
0.3070 0.'650 0.2603 493.97  1.2913 0.9545 CYCLCHFX 0.4660E-02 

31 63.50 1.3710 760.00 767.21 0.5/50 1.5196 890.57 1.3055 0.9607 ME ACFT -0.1462F-01 0.9748E-02 
rt„ .m-0 0.1440 0.2155 411.72 1.0161 0.9619 SEN7FNE 0.8505E-02  
0.2650 0.2310 0.2249 42(.17 1.4525 0.0534 CYCLnHFX 0.6114E-02 

32 61.40 0.1070 760.00 756.05 0.5700 0.5160 139.51 1.2735 0.05)6 IF ACET -0.77791-02 0.5183E-02 
1.-32-71 0.10( 0 9.1810 401.49 1.0723 0.9645 BENZENE 0.4140E-02 
1.2810 0.2350 0.2314 397.15 1.4961 0.9589 CYCLOHEX 0.3632E-02 ' 

33 59. )0 0.5110 760.00 760.74 0.6510 1.6597 775.65 1.20%4 0.9972 Mt ACFT -0.8707E-02 0.5801E-02 
0.1070 11.1-110 -0.tn34  560.11t 1.02-92 9.0643 riLmzrilr 0.5tAtc-o2  
0. ??0 0.7.00 0.2360 366.2R 1.6095 0.9591 CYCLOHEX 0.3082E-02 

34 56.80 0.6350 760.00 755.06 0.7200 0.7227 720.41 1.1365 0.9557 ME ACFT -0.2661E-02 0.2612E-02 
0.-19417 0.1460 1.3473 341.75 1.1680 0.0657 BENZENr -0.1252E-02 
0.2710 0.2140 0.23m 33,-,.50 1.h051 0.9600 CYCLOHEX 0.3921F-02 

35 71.70 0.9619 760.00 764.94 0.1500 3.13 11 5 0.4 0 1.7166 0.9t)7 MV ACET -0.2326E-01 0.1551E-01 
 0.9110 0.6160 0.1901 711.99 1.)178 0.9642 IFWENP 0.9678E-02 
0.1500 j). 150C 1.3164 999.14 1.1661 0.9500 CYCtntiFX 0.1358E-01 

36 74.70 0.0400 760.00 7E1.39 1.1110 0.1718 1267.51 1.7/30 0.9723 IF ACET -0.1084F-01 0.1361E-01 
.07.9-tt60 0.5 t 00 1.5106 (,29.71 1.1464 0.95 +8 1ipt:7F-NE -0.o5i0r-07 
1.3740 0.3(90 0.3616 615.14 1.14t7 0.9596 CYCLOHEX 0.2042E-01 

_....._ 

37 69.40 0.1300 760.00 760.02 0.300C 0.i143 1091.71 1.63P5 0.9673 ME MET -0.1410E-01 0.9531E-02 
n-;-,41--- 1.3750 3.3565 524.46 1.0308 0.9639 BE)7rNE 0.8451E-0? 
0.3751 0.3250 0.5192 515.46 1.1)/1 0.0585 CYCLOHEX 0.5445E-02 

3R 65.20 0.2110 .760.(10 767.72 0.4410 0.0/3 543.63 1.1076 0.0626 21 A(11. -0.1828F-01 0.1218E-01 
u.1671- 0.2440 0.2353 456.7? 1.3259 0.9634 8197INF 0.1069E-01 --- - -- 
0.4010 0.1159 0.5074 450.60  1.1457 0.9579 CYCLPHcx 0.7582E-02 

39 f2.90 1.2)3) 760.90 /57.15 0.5110 ).)11 861.50 1.4 5 W (1.0(12 ."1-  AC [F -0.1013E-01 0.6750E-02 
f5.1-760 21.1980 0.1'4-21 -4Z2.61 -13 0.,1619 81-N7fMt  

0.1770 0.2910 0.2860 417.78 1.3123 0.9534 CYCLOHEX 0.4983E-02 



---01rtrirrY9Mnir,11-Thrt0T1'rt 1,-rTmTs -tr-frstr.1 

COMPOSITION RESIDUALS (EXP - CALCI- 
NO. T X PEYP 0111( serV1 YCAI C F111 , A ,71+ ,1 13111 CrmpnNFNT BY COMPONENT MEAN ABS DEV 

40 60.61 0.3901 760.00 767.54 .5950 0.5998 017.00 1.3515 0.9584 ME ACET -0.1480E-01 C.98651-02 
1.2'11 1.1270 0.1105 "f01.5‘ 1.0255 0.-0611 BENZENE 0.7411E-02 
1.3910 0.21R0 0.2007 396.70 1.30 11 0.9532 CYCLOHFX 0.7312F-02 

41 57.80 0.5100 760.00 753.78 0.6610 0.6(59 745.14 1.2600 0.9569 ME ACET -0.4859 E-02 0.3239E-02 
(0-1701 0.)640 0.0600  354.10 1.1378 0.9h49 RCNZCNE 0.3158F-02 
0.1700 0./750 0.2733 351.49 1.5131 0.9591 CYCLOHFX 0.1705E-02 

42 72.50 0.)530 760.00 741.14 0.1620 0.1683 1187.93 1.5195 0.0715 ME ACET -0.6277E-02 0.4183E-02 
-0.4770- 0.41/0 1.4111 5(0.24 1.0700 0.9651 BENZENE 0.1664E-02 
0.4750 0.4260 0.4714 56P.47 1.1060 0.0590  CYCLOHFX 0.46001-02 

43 68.70 0.1750 760.00 756.211 0.3100 0.1/42 1058.21 1.7864 0.9668 ME ACTT -0.14161-01 0.943'7E-02 
1.41-3M    0.10 lir-  0 . 7900 517.6e. 1.0512 0.9619-  BPI/ENE 0-.8228E-02  
0.4730 0.3830 0.37-7 1 504.52 1.1408 0.9585 CNTLeHrx 0.5925E-02 

44 72.50 0.0571 7(0.00 749.99 0.1580 0.1798 1187.53 1.8751 0.9712 HE ACEI -0.17811-01 0.1187E-01 
0. 49,-<7T  0.4100 0.4199 570.24 1.0629 0.9649 BENZENI 0.1019E-01  
0.414) 0.412C 0.4043 568.4? 1.11(7 0.9597 CYCLOHFX 0.7657E-02 

45 (8.70 C.1770 760.00 758.84 0.3130 0.3276 1058.21 1.7029 0.9666 MF ACET -0.1463E-01 0.9754E-02 
0.41111    0.1060 0.29f? 512.6( 1.0528 0.0638 RENZFNE  0.9799F-02 
0.4730 0.3910 0.3762 504.52 1.1417 0.9584 CYCLOHFX 0.4810E-02 

46 71.20 0.1730 7(0.00 744.58 0.2101 0.2214 1142.09 1.9042 0.9700 MF ACET -0.10451-01 0.69621-02 
0.4110  -0.1700-  0.-A64? 555. 76 1.1687 0. 9647 BENZENE 0.5791E-02  
0.4880 0.4200 0.4154 549.C1 1.1094 0.0 ,)5 CYCLOHFX 0.4650E-02 

47 65.80 9.1960 760.00 774.30 0.4700 0.4130 06(.78 1.71°1 0.°629 ME ACET -0.1804E-01 0.1203E-01 
0. ?-rw- 0.2100 0.1966 415.°( 1.0488 0.q630 BENZENE 0.1337F-01 
0.5051 0.3700 0.3653 459.97 1.1621 0.0575 CYCIFFIFX 0.4666E-02 

48 62.00 0.2800 76(1.30 759.00 0.5180 0.5323 856.08 1.6119 0.9605 ME ACTT -0.142(E-01 0.9506E-02 
1.7041- 0.1070 0.1109 409.04 1.0419 0.0636 BENZENE 0.7496f-02 
0.5160 0.1950 0.4482 4)5.43 1.1059 0.95°1 CYCLEA-FX 0.6760E-02 

49 58.30 1.491) 760.00 764.51 0.6 1(0 0.6452 157.14 1.3700 0.9568 IF ACFT -0.1021E-01 0.6807E-02 
0:94k,0-- -0.1440 1.1417 160.41 1.05'16 0..1641 BFIVFNE  0.2334E-02 
0.4671 0.i/00 1.3121 357. 9; 1.3637 0.0593 CYCLOIIFX 0.7872E-02 

50 68.00 0.125) 760.00 762.43 0.1440 3.1510 1035.57 1.^•460 0.9658 "F ACFT -0.1794E-01 0.1196E-01 
(7. -,•77-1- 1. ,1,-,0 0.21(3 '01.07 1.1E81 0.9635 n1n7ENE 0.8724E-02 
1..0981 0.4510 0.4411 40 1.1 / 1.0894 0.0511 CYCL(HEX 0.9210E-02 

51 73.30 0.152) 360.00 766.90 0.1610 0.1704 1216.18 2.1054 0.97)6 MF ACCT -0.1941E-01 0.1227E-01• 
J.-tI4.1- 0.t410 1.3123 504.0/ 1.1020 0.)642 ql-N7P0E 0.8747E-02 
0.5741 '.40/0 0.4 1 13 5f,2.( 1  1.)i94 9.)989 CYCLOHFX 0.96631-02 

52 (8.20 0.11/0 760.00 766.99 1.3360 0.!518 1r,2.91 1.8uo7 0.0657 rif ACTT -0.1581E-01 0.10541-01 
0.3211 -0.'410 0.2161  514.3( 1.0707 0.9634 BENZFNE -0.6141E-02  
0.5450 0.4210 0.4111 496.54 1.112? 0.0530 CYrLOHFx 0.9666E-02 



.. ,_ trItliTs t- nIT1 . 

• - mmtmsirtnm RESIDUALS (EXP-  - - CALC)- 
NO. T X PFXP ncnic ),,,x1) YCALC TIM. GAAMA PHI COMPONENT OY COMPONENT MEAN ABS 0EV 

53 62.70 0.2500 760.00 759.95 0.499C 0.5107 875.72 1.6996 0.9611 ME ACFT -0.1160E-01 0.7789F-02 
el.2nlo  0:12-TO-  T.1?15 419.7t r7rm13- n.,761-5- .9-Enzriir-- -a7-64I-Ea 
0. '341)() 0.1730 0.3L7d 415.11 1.1702 0.9580 CYCLOHEX 0.5229E-02 

54 60.90 0.3011 760.00 766.76 1.5690 0.5602 825.09 1.6754 0.9591 ME ACET 0.2719E-02 0.9979E-02 
-0.-1130 0.9760 0.1630 304.0? 1.0536 0.9634 BENZENE - 0.1218E-01 
0.5870 0.3550 0.3710 390.72 1.1796 0.9577 CYCLOHEX -0.1497E-01 

55 74.00 0.0430 760.30 770.26 0.1470 0.1657 1241.66 2.3140 0.9710 ME ACET -0.1868E-01 0.1245E-01 
0. ,f97-0- -0.2860' 0.2- 772- 607.27 1.1376 0.9042- - 9ENZENE 0'. 8793E-'02' 
0.06) ) 0.5670 0.5571 595.21 1.0431 0.9589 CYCLGHEX 0.9887E-02 

56 67.90 0.1191 700.00 761.64 1.1350 0.35/0 1032.17 2.2049 0.9657 ME ACET -0.2196F-01 0.1464E-01 
0.101  -0.110-  0.1-491 - 99-;-43- -1.1227- - 0.0636 -31'..N7ENE  0.1204E-01 
0.6920 0.5)50 0.4951 491.30 1.0573 0.9531 CYCLOHEX 0.991EE-02 

57 62.10 0.2191 760.00 751.70 0. 940 0.5124 979.9c 1.0340 0.0b13 ME ACET -0.1837E-01 0.1224E-01 
--1:-T2no  0.0100 0.0753 421.19 1.0857-  0.9635 BENZENE 0--.4(71E'02  
0.6691 0.4160 0.4223 410.39 1.1039 n.957c CYCLOHEX 0.1369E-01 

58 71.10 0.0651 760.00 751.33 0.2180 0.2434 1138.60 2.3879 0.9694 ME ACET -0.2537E-01 0.16910-01 
0.72T1- 0.2100- -0.1991 -993.9/ 1-.1.509- -0.0644 BENZENE- 0.1490E-01 
0.7140 0.5720 0.5015 544.20 1.9373 0.9592 CYCL0111X 0.1046E-D1 

59 68.60 0.1090 760.00 784.09 0.3940 0.1008 1954.95 2.4251 0.9648 MC ACFT -0.1575E-01 0.1050E-01 
1:1- 010 130 0:0191 -51-0.91 -1.1595 -1.-0629 - 118-17fIE 1:294/F-102" 
0.7831 0.5580 0.5452 502.01 1.1348 0.9573 CYCLOHEX 0.1280E-01 

60 56.60 0.020•0 760.00 750.50  0.9120 0.9155 715.54 1.1050 0.9542 ME ACFT -0.3933E-02 0.2994E-02 
D:0161- 0:1200 0.0210- -330.13-  1.2001- -0.9715 BENZENE -'0.9527E-03 
0.1441 0.1680 0.0635 117.14 3.1245 0.0649 CYCLOHEX 0.4495E-02 



METHYL AC ET ATE( 1 - CHLt21.-titHR-4-t-7-T - ENE t -3 t • S-Y 

PURE COMPONENT PROP EP TIES 

TC PC VC 0mF.11 ;AN D I POI. E FT A CO,IP(..NVIIT 

506.90 46.30 228.00 0.326 0. ). 1.720 9. 62 "1 \CET 2z, 
tc0-  5-4 .1)0 1.214 0.1.47 1.020 0.28 rtitriRrP.,4 

562.00 48.60 260.11 0.211 0.1 0.0 0.0 3EN7r NE 5 

PUP E COMPONENT PRE 0 IC T I VE EQUAT I CIS 

VAPOR PRESSURE (ANTOINE) PHA T ION COEFFICIENTS j:iAp VCLUF EQUATION CCEFE IC IENTS 

A 8 C CC.MPENENT A 

0.1sot(141 II ttt10C 4- 0. 21351-E -03 -ACET 0 .1360E 03  
O. 69013E 01 0.11630F )4 O. 22740E 03 CHLORERM 0.6107E 02 0.3026E-01 0.1191E-03 
O. 610',6F 01 --Cr.-/-2-1-111F-- 0.72071r- -0FNzE?k.tr - 7trE.E 02 0;1491E-01 

BINARY INTERACTION PARAMETERS 
MOOEL MJffER 4 8 trI S- 

t t) .0 0 totr /*Jr: - CHt. rIR 11;1 
100. 00 126.00 NT CFT - BENZENE 160 0 

t-74;0 -  - LIEN7.ENE- 53 - 0 

HALA CONSISTENCY TEST 

01(11 0. 0'15 

Su P-IAP't -nr-S-T-fiTi ST IC AL ON    _ 

MEAN Ans. '0EV. "IN- -PRESSURE cAt_rs. .0•;76411F 01 
ME AN AOS. Ply. IN COMPOSITION CALC S. 

CU'IPCNFNT 1 ------------------------- 0.852F-02   
COMPONENT 2 0.8527E-02 

--- CftMPCN)-NT..............----- 0.41801--02 

OR AND 'It: eiN •AHS •  Of.:V . I N COMPOS I T I CALC S. .70001-02  



11-T-S------- -- 

____... - ° COMPOS ITION-RESIDUALS-tEXTALC-1 - 
NO. T ' X - n[ XP DCALC YEXP YCACC F ICI GAMMA PHI COMPONENT BY CCMPONENT MEAN ABS DEV 

1 50.)0 0.1130 326.00 325.3? 0.2190 0.2177 568.44 1.1872 0.9826 ME ACFT 0.1255E-02 0.2559E-02 
M.0740 .-r1771'710---0; 4-tt9-;.-11----7.745r 00.°9143-tHLTIREP7'1 0.1580E-07 
,).1211 0.6000 0.6938 266.3 1.0104 0.9809 BENZINE -0.3841E-02 

2 50.00 1.1211 312.70 131.14 0.?920 0.2479 560.44 1.1827 0.9810 ME ACFT 0.4070E-0? 0.2849E-02 
1.0730' 0.1120 0.1818 4°0.11 0.7318 0.0 839 CHLOPFPM 0.1926E-03 
1.8070 0.,466C 0.4703 266.50 1.0126 . 0.9896 BENZENE -0.4277E-02 

3 50.00 0.1630 348.40 341.21 0.1130 0.3176 568.44 1.1684 0.9803 AF ACET -0.45791-02 0.3050E-02 
-r7.11619 0.1740 0.1606 490.1t 1.7101 0.9829 CH1CTF0 M- -0-.4428E-02  
0.7690 0.5130 0.6129 266.50 1.0108 0.9800 BENZINE 0.1445E-03 

4 50.10 0.2970 385.90 382.05 0.4380 0.4412 968.44 1.1232 0.0772 MI ACET -0.2224E-02 0.2646E-02 
1.,,,10 ---0;167-0- 0-;-0610- -4,19.3r- -1.6-4T1 -0-.9811--CHtOREkm -0-.39-65E-OL 
0.6700 0.4950 0.4967 266.91 1.0386 0.9789 BENZENE -0.1750E-02 

5 90.00 1.5110 486.10 434.71 0.7400 0.7391 56 0 .44 1.0371 0.9686 ME ACET 0.2216E-03 0.3530E-02 
17:7n500 '1:1310-  1.0759 499.31 1- .4905 A0.0761 tHLCIPIPM -- 0.5067E-02' 
0.3620 0.2290 0.2343 266.50 1.1478 0.9772 BENZENE -0.5295E-02 

6 50.00 0.1210 553.80 548.91 0.8920 0.8907 548.44 1.0087 0.9638 MC ACCT 0.1260E-02 0.2975E-02 
0.-0130 0.0100 0.1098-  490.11 0.4034 0.9740-  tli10RFRM - 0.32018-02

- 

0.1670 0.1980 0.1025 266.50 1.26(413 0.9772 BENZENE -0.4461E-02 

7 50.10 0.0540 315.20 315.94 0.1050 0.1004 561.44 1.1063 0.9835 MF ACET -0.4432E-02 0.3599E-02 
0.1. ,,o- 7.-7700-  '0.2146 --4,19.31 --0;11145--17.849 tilt-ORE-11-M-- -0-.°5396E-02 
0.7820 0.5750 1.6761 266.50 1.1041 0.9813 BENZENE -0.9699E-03 

8 50.10 0.0770 324.30 324.49 0.1490 0.15./2 560.44 1.0426 0.9826 ME ACFT -0.1186E-02 0.1881E-02 
1.1690 1.- 7150 0:212? 499.11 -0.1021 '0.9144 CHLORIPM- 0:2820E-02 
0.7540 0.6160 0.6376 766.60 1.0095 0.9809 BENZENE -0.1610E-02 

9 50.0C n.1250 341.40 339.34 4.2310 0.2312 5(8.44 1.0832 0.9810 ME ACET -0.1776E-03 0.3435E-02 
-1- 70 -1:1920 0.1968- 499.11 0.7700 0.9133 CHLOPIPM  0.5150E-02 
0.7111 0.5770 0.5320 266.50 1.0188 0.9804 BENZENE -0.457(38-02 

10 50.00 0.2000 368.40 363.53 0.3390 0.3416 968.44 1.0674 0.07:37 ME ACET -0.2590E-02 0.2956E-02 
0.15T0 -0.16-10- -0-.156(- li99 . ",:1 9:775F3--  0 . ,"810-- ---C111:11RMN---- 0.4-41-0E-07 
0.6470 0.5010 O. 5:)28 2t 6.60 1.0368 0.9196 8ENZENE -0.184 /1-02 

11 50.0C 0.400 401.24 393.94 0.4710 0.4652 568.44 1.1501 0.0760 mE ACET 0.5829E-02 0.6782E-02 
-041101 '0.1250 0.1207 409.11 0.6701 0.9802 CHLORFRM 0.4340E-02 
0.5621 0.4040 0.4142 266.50 1.0641 0.0708 BENZENE -0.1018E-01 

12 50.00 9.4211 -447.00 430.48 1.6')50 3.6031 560.44 1.1334 0.0728 MF ACFT 0.1201E-01 0.9594E-02 
1.1100 o.1110 0.1156 499.11 3.6099  0.9795 CHLEWEPM 0.2111E-02 
0.4590 0.3)70 0.3214 266.50 1.1041 0.9781 BENZENE -0.1430E-01 

13 50.00 1.6670 510.31 901.30 1.7930 1.7921 560.44 1.0100 0.0(. 72 .ME ACET 0.0102E-03 0.2117E-02 
0.11710 -0-.1100-  0.11-67- -,400-.11- 0.4919 -0.9766 C rit.rWroM -0:22611-02- 
0.2600 0.1600 0.1712 266.50 1.2078 0.9775 BENZENE -0.3176E-02 



, ,,rtittril-rrsurrl tr01T.1 _ - 

---- ----- - COMPOSITION RESIDUALS tEXP - CALC1- 
NO. T X PFXP PCALC Y':XP YIA1C FRI GAIMA PHI COMPONENT BY COMPONENT MEAN ABS 0EV 

14 50.00 0.0620 330.90 330.10 0.1180 0.111i 908.44 1.0220 0.9821 ME ACET -0.3280E-02 0.2185E-02 
0.7441    -0.1100 -0-1151 4'1-0.'ll 0.8387 0.9840 -CHLOPTP.11---  0.Z81(E-02 
1.0940 0.674C 0.5736 20(.51 1.0022 0.8837 BENZENE 0.3792E-03 

15 50.)0 0.0910 141.30 319.56 0.1620 0.1621 508.44 1.0173 0.8812 ME ACET -0.11668-03 0.3311E-02 
--03-7477-1--- 1.1110 0.7060 499..:31-..__1.b214 0.9914 rHLOREPM 0.4963E-02 

0.6671 0.5170 0.5419 266.90 1.0102 0.9904 8EN7ENE -0.4092E-0? 

16 90.00 0.7110 378.80 370.23 0.3380 0.3337 568.44 1.00f1 0.9780 ME ACFT 0.4262E-02 0.3469E-02 
0.71'7U   0.7290 0.2291- 499.11 0.79E7 0.9315 CHLOPERM 0.9171E-03 
0.5700 0.4330 0.4192 266.50 1.0443 0.0705 BFN7FNE -0.5707E-02 

17 50.00 0.3190 412.90 404.19 0.495C 0.4897 568.44 0.9945 0.9749 ME ACET 0.9282E-07 0.6448E-02 
21.10R0 0.1740 --1.17-.36._.._._499;31--- 1.0947 0.9797 CHLOPER4  0.384fF-03  
0.4640 0.331C 1.4407 26L.50 1.0879 0.0788 BENZENE -0.9077E-02 

18 50.00 0.6070 513.B0 501.21 0.11)0 0.8135 568.44 0.9954 0.9671 ME ACET -0.3511E-02 0.5388E-02 
 0.1021 0.1670 0.9539 499.11 0.5167 0.97'58 CHtORFRM  0.80838-02 
0.2110 0.1180 0.142o 20(.90 1.2309 0.8779 BENZENE -0.4570E-02 

19 50.00 0.8830 562.60 559.23 0.9310 0.0135 568.44 0.c903 0.0630 ME ACET -0.2495F-02 0.3640E-02 
1.0190 0.1200 0."149 40,1.11 1.'064 0.°710  CHLORFRM 0.5407E-02 
0.0790 0.1490 0.0520 26(.91 1.3464 0.0780 BENZENE -0.2065E-02 

23 50.10 0.8670 561.00 554.39 0.9110 3.0240 969.44 0.9990 0.0b34 ME ACET -0.4081E-02 0.4440E-02 
0.144-1 1.174G -0.11773 499.21 0.4297-  0.1741 CHEOPFPM 0.6661F-07  
0.0990 J. )570 0.0987 266.50 1.3373 0.9780 BENZENE -0.1678E-02 

21 50.00 0.3000 348.40 346.95 0.1020 0.1036 568.44 0.9378 0.0806 ME ACET -0.1591E-02 0.1367E-02 
0.1380 1.4130 0.4210 499.11 0.8694 0.9829 cHLrrf-Rm 0.2048F-02 "- 
0.5060 3.4590 0.4655 266.50 0.9945 0.9900 BENZENE -0.4616E-03 

2? 50.01 0.1060 154.E0 352.82 0.1730 0.1693 5u0.44 0.9497 0.0798 ME ACFT 0.7244E-02 0.1052E-01 
-0.1140 1.i910 0.12,5 499.11 0.1444 0.n925 riltoPrrm 0.8536E-02 
0.5100 0.4160 0.4918 206.90 1.0088 0.0/99 BFN7FNE -0.157SE-01 

23 50.00 0.2140 308.60 381..94 J.3450 3.1167 568.44 •1.0417 0.9709 ME ACCT 0.8828E-02 0.5888E-02 
0-..7'°r4-0- 12.3,),)(T 0.30,),.,  -499. 2l----(1.7iATC/ 0..)0 .)8 flitilPFRM -0.7172E-02- 
0.471)0 1.3930 0.3547 21,h.°,0 1.0529 0.079? BENZENE -0.1604E-0? 

24 50.00 0.3460 415.90 406.04 0.4050 0.4/15 St0.44 0.9491 0.0746 :11-  ACFT 0.13538-01 0.9024E-02 
1.2990 0.2300 0.7319 409.11 0.73?? 0.9796 CHLOPEPM -0.79451-02 ____ 

1.1990 1.205C ).70 )6 206.9,1 1.)076 0.9799 BOIZENE -0.55981-02 

25 50.11 0.4990 459.90 443.61 0.5410 0.6311 908.44 ).9c90 0.0115 MF ACFT 0.09161-02 0.6611E-02 
0.7170-- 0.1',00 0.1500 4(s0'.'1 1.6581 0.9780 CHLORFRI -0.8534E-03 
0.2100 1.1w0e 0.2)91 ?«.,, n 1.1(,r3 0.9796 RENZPNE -0.0063E-02 

26 90.11 0.7)10 513.0) 500.31 0.9030 0.8111 968.44 0.5629 0.9E71 MC ACET -3.3070E-02 0.6531E-02 
11.12-71-- r1.11800 -0;0702 499.01 0.03-94 0.9759 -CHLORERM 0.9797E-02  
0.1720 0.1120 0.11R7 266.50 1.2648 0.9783 BENZENE -0.6727E-02 



--t•IVrTittrIll i-T1014 R f CUL T c trer,ri . ) _____ _  

CGMPOSITION RESIDUALS (EAR --CALCI- 
NO. I X PFXP PCALC YFXP YCALC I-I(.:F GAMMA PHI COIRONENT BY UMPONENT MEAN ABS 0EV 

27 50.00 0.9560 556.60 948.01 0.1150 0.9190 568.44 0.9953 0.0638 ME ACET -0.4035E-02 0.5351E-02 
0.,16?0 0.11-4t 0.1761 'm1<7.71--'--0.-46170 0.0744 cmni,m4 0:11021Tr-02 
0.0,120 0.1510 0.0550 261.5) 1.3455 0. 0 742 RENZENE -0.3991E-02 

28 50.10 0.0710 3b4.80 363.34 C. )960 0.0)90 569.44 ).8729 0.9701 9F ACET -0.3044E-02 0.2027E-02 
9.4-1-011 9.9?70 0.9296 409.11 0.894? 0.1119 cHuirrrm 0.1391E-02 
0.90)0 0.377U 0. 1753 2f6.5(1 0.,,0:2 0.0794 RFN7ENL 0.1687E-02 

2 9 50.90 0.1070 361.90 368.22 0.1510 0.1499 560.44 ).9902 C. 9 /95 4E ACET 0.2192E-02 0.1463E-02 
IT:4131  0.4870 0.49/0 499.9 1 0.8771 O.9816 CHLOPERM -0.2031E-02 
0.4900 0.3620 0.3622 266.50 0.9945 0.9793 BENZENE -0.1973E-03 

30 50.0C 0.2011 407.90 399.61 0.3940 0.3117 569.44 1.9 977 0.9 752 4E ACFT 0.1235E-01 0.8543E-02 
0.1440 ,1.'-rt1;0--  0.11'91 -4'19.1r- -1.7-7i85 0.0 109--CHLrPr'M -17.1707t-al 
0.1650 0.761C 3.2675 266.50 1.0740 0.9790 BENZENE 0.4624E-03 

31 50.10 0.1590 422.60 414.11 0.4750 0.4710 568.44 1.0 083 0.9739 ME ACET 0.3096E-02 0.4256E-02 
a.-115-1 0.9000 0.7064 490.11 1.7629 0.0793 CHU:PERM -0.6384E-02 
0.3170 1.7350 0.7)17 266.50 1.1098 0.9789 BENZENE 0.3288E-02 

32 50. CC 0.4860 456.90 4.30 .94 9.6710 0.6947 9/ 1.44 1.0 322 0. 0 717 4E ACET 0.1630E-01 0.1086E-01 
0.71,1r) 0.2120 0.1195 401.'2 1 0.6973 0.9782 CHLOREPM -0.7543E-02 
0.2960 1.1110 0.1959 266.50 1.1677 0.1719 BENZENE -0.8752E-02 

33 50.0C 0.6790 514.60 499.91 0.7010 ).7315 568.44 0.9647 0.9679 ME ACFT 0.2488E-02 0.5373E-02 
11,t 7t70 -0:1100 0.1044 409.11-  0.-5'960 0.1/64 cut11Pfr.1 0.5572E-0?  
0.1510 0.30 90 0.1)71 71(.50 1.2699 0.9717 BENZENE -0.8066E-02 

34 50.)0 0.386) 565.80 554.63 0.1140 1.9391 568.44 0.9947 0. 0643 ME ACET -0.5114E-02 0.5018E-02 
0.1620 -0.1130 0.1259 499.31 0.4436 0.9/43 cltinprl,m-  0.7927E-02 
0.057 0 0.0330 0.1352 266.50 1.3746 0.9734 BENZENE -0.2192E-02 

35 50.10 0.0760 314.70 381.45 0.0960 0.0937 569.44 0.8116 0.97/9 MF ACET 0.2244E-02 0.2116E-02 
1.-5160 0.6190 0.6141 499.9 1 9.9187 0.9108 CHLORFPM 0.8872E-03 
1.4190 0.7050 0.29 9' 766.9) ).1600 0.9746 BENZENE -0.3178E-02 

36 50.00 9.1200 386.40 335.76 0.1280 0.1496 5/6.44 1.9252 0.9/71 ME ACET -0.2158E-01 0.1438E-01 
1.1.4790  3.57ll -0..i6-18- v,,).-ti -1).3t190 0. ,”.17 -1711-L-01:EPP4- -0.1171E-02  
1.4010 1.3)10 3.28)6 266.90 0.9895 0. 0 787 BENZENE 0.2040E-01 

37 50.10 1.1731 3n2.00 342.97 1.2190 9. 7 120 56 9 .44 1.4290 0.9762 MI ACET 0.7151E-02 0.4002E-02 
 1. 4* S 0 1.')9 /0 0.5130 4 00 .11 0.4,20 0.9833 CIBOREF, 1 -0.60171-02 

0.367) 0.2.38C 3.2542 266.50 1.0114 0.9787 BENZENE 0.3E48E-02 

38 59.10 0.2E40 413.10 401.96 1.3390 0.3226 5,P.44 1.e1452 L. 0 750 '4E ACIT 0. 1541E-01 0.1431E-01 
--11.477n 1.:360 0.4575 499.41 1.3478 0.9/97 CHU:8E'M -0.2148F-01 - - -- 

0.1009 0.1,60 0.2109 1((.'11 1.1541 0.'719 9007FNE 0.4053E-02 

39 50.01 0.3671 430.30 418.04 ).4E, 70 0.4•1F? 568.44 3.=3(300 3.1735 ME ACET 0.2077E-01 0.1385E-01 
0 . 1 7'6 0 0 ..-3490-----0:16~ VT Ve-  11 )--.- 71012 0. 41T01-----CUttlitf RM =0-20.4E-01 
O.2970 0.1950 0.1996 266.90 1.1371 0.9789 BENZENE -0.6484E-03 

______  



"-tTTtC~~~r.MpNr vr`xnr rr'n-.1 ------'---'------------ 

----------'--- 
cnMpnSIr,nn neslnnAcS tcxp - cALCI-  

wn. r x prxp "(-, At C, vc'r vcuc / /r/ ~x~~x '*/ cn~pom~o/ ov CovpomFwT MEAN ABSmEv 

40 50.1c n.po~)o 41,3./n s x.+xvo 0.6167 ^x.*^ o.9053 0.(,7/4 wc ^ccT 0.2137F-01 0.1+21E-01 -`~.?n`nr----------'- --- ^.r3 4o -  o.z~/° -^n°.», .`.r,^~ n."m>-oxrnmrrm---'-n~uro~e-ol--- - ----- -- 
0.1043 o.!s~o o.\~~s z'.+.~o ).~o~7 n.~/o~ o[w/cwe -u,snoxE-02 

*1 50.00 0.u46o 5u3.7o +nz.n5 :.~~5o o.n^/1 ~0n.* u.~"/~ o.n6m mc »cpr -0.6067[-02 o.4 B2E-o2 
-1 ~~ 7^~----- - --- ' n.1,~n u,n` l " 4')c). -11 o.+"r~ o.n 74+  rnL uprnm '- 0.6496t,-02 --'- - - ------ 
0. (1411 o.92 o 0.1274 z66.sn 1.38 / 4 o.nm7 nsmzsms -o.+uoq p-os 

+z 50. )a 0.97.10 +ou.uo 406 -?2 0. )930 0.0840 568.44 0.7510 0,vm7 *c ^cpr -0.104ns-02 0.2582E-02 
-------o~r I»o - 0.7121 --499 11 9439--n~n796-cxuoppnw-----n.386ps-02- ----'-  

o.1`/o 0.,010 0. 203R 26o.5o J. Q457 0.9777 npmzrns -0.2 o 2 pc-02 ~   
+n 50.00 u.>»40 435.70 41o.87 0.;11,40 0.2031 5^n.44 n./rn o.o748 ME 4cpT 0.7212s-03 0.60~OE-02 --n~nnou'-n~6rr~----*°~1--- ''~~*/n~--~~~/~»--~x~~nrn~----~o~~o+~E-u2---  

0. 2710 o.1xou V.1r9r 2^^.90 o.n~7v n~v7x 1 s*n7pyc n.n»ZoE-oJ _-   
44 50. 10 o.?rny 420. 10 ^/5.«) 0. W10 o.~o\o 56«,44 o.~o|/ o.pr~n w[ xcpr 0.1396E-01 0.1176E-Vl -- .c4 nsn-- -- ~--------'n,sI au -~~o.szsa--~~n q .~1 0,3792 -- 

o.z3*o o.164 0.1603 1161h. 99 1.04 +2 0.9785 nsmzpwE n,}aroE-uz 

45 50.30 0.37(~o 43*.70 425.6l 0.4530 3.*301 s~n.44 0.8318n.Q729 A= ^cpr 0.2291s-01 o.x737E-01 
~ n.1sn ------ --o.-4zoo--n-43xr ----+9n,sz x~ - n~~n'-n,prn7 CHI n m- prr--~~o-zxnse-nz -'------  

o,/n n~ o o.| ,6 6.5o /.10~» n."mo xcwo~E 0.3146*-02 

46 50.00 n,o0o 459.6o 44>.lo o.6zso n n .sv» 969.44 ~.mQ^ 0.9711. ,c ^ccr 0.2513F-01 0°1676E-01 
 * o.~ i o -- --n-. zr10--/) -2 'lns- *o,q r 5x 1)  0.0731--fwt-oxpv:-  1*2E-01 ------ 

o,1p`n u.nouo o.1ns z*6 .9n L 192 o.vr9a osuzrms -o.a 5 ~*c-oa ~   ~  
+7 yo,nC o.^roo 5o0,70 47o.7* 0.7750 n.raf)/ 56p.4* 3.n30" 0.'615 wc xcpr 0.x931 E-02 O.5*5+2-03 --------o./asc - o.\~72' -4nn~o--n.m41

- 
 0.9770 cHI nnpnm -~-n, 4 rz 4c-oz-- - -- 

-)10 0.0620 o.762o o.naaT 266. 'it) 1. 2w,9 o.o7o4 ocwzEmF -0 .4706 e-02 

4o so.uo pv )n 561.70 s51.cV 0.)180 o.s*~o 5^x,*4 o 0.1)(,35.o''~0.1)(,35 nc xcsT -0.695vE-02 O° 6S C IE-O2 -------~~nnzn----- ~---- 
--0.1460 - 0.1356 - +99 .31 -  n.4*^r o,nT^n cx/nrrnm -- 0 .1015c-01 - -- 

o,o,no n..uao n.o'»4 z66. 9 0 |.1exx n,"rxn msyzpwc -u.ss9zE-u2 

49 50.00 o.09z0 +zn.vn +26,06 0.')970 V.nn97 s68.+* 1).7110 0.9742 wE ^cFr -0.2735F-07 0.1920E-02 
o.o6ro -- 0-w76 ro-4). 7«6s----4vv.vr--0~9+7^--n.1)78u---f t'u0*r*m --n. 1 1)07s-02  
n.2 4 1n o. u 0.0770 x /^su , 1 4 !e 'f 6. o.v 3oo o-vu cmzpwe o. 1 z 1 ~ c-oe - --  

»o 5u.)o n.\4nn 4p7.lo f2v,\4 o.1 160 o ~ .~^z >~ n .^* a.7,Ll 0.»733 wr ucrr -o.zzoxp-o2 o^Zl75[-u2 
w - -- -n~~^~--' --- 

n. 1190 u, 13o| 4o~.») o.,^r/ o.9m5 rvLoxFpn- '-n.1nnnc-oe---- -  
o,zLao ".\!~o ~.Iv . .o 7 ,~~^n os^4 0. q772 oFw/PNE o.x,vv F-0Z _      

nL 50.00 0. 1411 69^50 'A p.n1 0,7r70 o.x/e * ~ 'u.~~ n.^'9 0.9 791 mp xcrr o.l~~o-oi 0"7769E-02 
--~~*~~n-'---------- - k9 It *"o,o '`."//.It n,r"// cHLnpf"m -0.4n`4p-u? '-- '- ---- 

o. rn o.vso '~. 41o 1 z/ ^.`o 1 J21 n,p/v, acwnnc -u.7x»»F-ou 

oZ 50.00 n.'C;no 382.70 374. 3 n 0 ,z/ 10 n.,/yr ~~«.^` o.^^~p 0. ')776 M r ^crT 0.1284s-02 0.1190E-02 
n. I7+n -- n~*n1V  
0.4680 0.3480 0.3475 Zxo.so 1.0107 0.9 / 93 BENZENE 0.4978p-03 



ION PFS01-7"1-1r1Mr. 1 

COmPCSITION RESIDUALS tEXP - -CAW/ - 
NO. T X PEXP PcaLr YF.XP YCALC 11eL GAMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

53 50.10 1.1911 424.20 430.76 0.1190 0.1197 568.64 0.7274 0.9/33 MF ACET 0.3188E-03 0.3470E-02 
0.6'74 0 -0-.6940 11-.6-99-7- 499:11 -oT9-3-80----o:q783--  tmtURr8m -3.522-1F-02- 
0.1910 0.1170 0.1121 266.91 0.0767 0.9774 BENZENE 0.4882E-02 

54 50.10 0.? C) 424.40 4?4.99 0.1120 3.2977 S08.44 1.7792 0.'733 MC ACET 0.1428E-01 0.1351E-01 
9.8509 9.88a3 409.11 1.89(9 0.9737 cminPrPm -0.7026E-01 

0.181') 0.1290 1.1220 766.50 1.0381 0.9782 BENZENE 0.5°7E-02 

55 50.10 0.3 0 10 436.90 433.90 1.4420 8.4120 9(8.44 ).1(185 0.9 723 MP ACET 0.29181-01 0.2098E-01 
0.4110  n.4680 1).4008 499.11......0.1e1 0.'"7114 CHLOPP7 M -0.31471-01 
0.1273 0.1900 0.1877 266. 50 1.0903 0.9/81 BENZINE 0.228cE-C2 

56 50.00 0.51/0 462.00 447.45 .1.5850 0. 57?', 50P. t4 0.8447 0.07)9 11 ACFT 0.3256E-01 0.2171E-01 
0.41'10 -1.118-a- -0.3696  499.11 1.8'074-  0.9730 -CHIORP1M -0.3167E-01  
0.0800 0.3570 0.0579 266.50 1.1065 0.9/94 BENZENE -0.9429E-03 

57 50.00 0.7110 506.60 484.84 0.3000 0./q12 568.44 0.930? 0.9681 ME ACET 0.8766E-02 0.5845E-02 
0.1100 0.1645 499.11 0.6516 0.9769 CHLOPEPM -0.4507E-02  

0. 06(10 0.1400 0.0443 266.50 1.3118 0.9796 BENZENE -0.4260E-02 

58 50.00 1.269) 593.20 538.88 0./ 7 20 0.9301 568.44 0.91809 0.9643 MF ;VET -0.8129E-02 0.6476E-02 
0.1110 0.1640 0.3941 409.11 0.5044 0.9751 CHLTIEFRI 0.9715E-02 
0.0213 0.)140 3.0156 266.50 1.39°1 0.9792 BENZENE -0.1584E-02 

59 50.10 0.3910 463.40 462.65 0.3600 0.1729 55 9 .44 0.6194 0.9716 MC ACET -0.3906E-0? 0.3522E-02 
0.71,11 -0;317-4-0---1"75687 -499:1 0.911-13 0.9767--C1ALOPERA -0.577PE=-02 
0.1121 1.0970 0.0514 266.50 0.4809 0.9755 BENZENE -0.1382E-02 

60 50.10 0.1450 453.00 455.54 0.1230 0.1237 668.44 0.6630 0.9718 'E ACFT -0.3674E-02 0.2446E-02 
-0.7411- 0.1190 0.3174 499."=1 0.9/23 0.91/1 ru100FRm  0.1621F-02 

0.1370 0.1610 0.0590 7“..,10 0.9174 0.c761 BENZENE 0.2046E-02 

61 50.00 0.2001 444.20 448.58 0.110C 0.1879 568.44 0.6915 0.9720 ME ACET 0.2129E-02 0.4260E-02 
1.6911 0.7460 0.7524 4 90.11 1.9552 0.0774 CHLOREPM -0.6395F-02 
0.1070 0.1640 0.1997 2(6.50 0.9611 0.9168 AENZENE 0.4256E-02 

62 50.00 0.288 ) 44?.?0 445.64 3.2040 0.2733 56 8 .44 0.7209 0.9718 ME ACCT. 0.2098E-01 0.1399E-01 
0.6311 11.6510--  0.b767 e“19.!1 -1.1341)--  0.‹,77r CHty31'r8m -0.1968E-01 
1.0•110 0.0490 0.1901 2b6.50 1.0134 0.9/16 BEN/PoL -0.1319F-02 

63 50.00 9.3900 448.40 444./5 1.4310 1.6109 50„11.44 4./616 0.9/15 IF ACCT 0.3051E-01 0.2221E-01 
 0.-5441 9.5'60 9.5591 499.11 1.4131 0.'1 /19 CHL081-P4 -0.33111-01 

1.1601 8.)430 9.140? 266.61 1.1909 0.9706 BINZENC 0.2799E-02 

64 90.11 0.522') -466.50 490.25 1.6020 0.5031 56 8 .44 1.8279 0.0717 If ACET 0.1087E-01 0.2592E-01 
0.4821 1.1670 0.6118 499.11 1.87 2/ 0.0 (79 C111 )PF -:m -0.167(f-01 
3.140 0.1110 .).93'1 266.99 1.1/8 0.9194 81^175,IF -0.25891-02 

65 90.00 0.6750 508.40 475.14 0.7N° 0./524 568.46 3.9009 0.9687 AI- ACM- 0.2059E-01 0.1372E-01 
a .--?-11-0-------- -0 . ? t 00-  t) . 2'1 (.7 490.31 4.7084 0.9173 Vitt-IN-4m --0-.-11E-01  
0.0750 0.1170 0.3209 206.0 1.3017 0.q100 BENZENE -0.3007E-02 



Itlrirmitmlivr-tmilrrpiN iti-litrI-trrnni 
. . 

COMPCSITtON RCSTDUALS tEXP - citicr 
NO. T X PEXP PC1LC YPXP YCALC F1CU GAMMA Pill COMPONENT BY CUMPONENT MEAN ABS DEV 

66 50.10 0.1510 356.63 155.14 0.2540 0.2516 56P.44 l.)055 0.1715 ME ACFT 0.2179E-02 0.2660E-02 
0.2:560 ---0:.76 .0--.  0.2674-491:11 - -1.7909-0.9424--COUIPC-PM---• 0.1601:•-02----  - - " ----- 
0.6111 n.4,70 0.441n 2f.6.50 1.0268 0.1799 BEN7FNE -0.3993F-02 



METHYL ACETATE(1) - CHLOPOFOR1t2) - fo.m12-Fo/ftlf-  -fil,S.TFm--062 

PURE COMPONENT PROPERTIES 

TC 6c VC OMEN WATIAH 0IPJLE ETA COMPCNFNT II) 

506.90 46.30 221.00 0.326 0.).19 1.720 a.62 MFThYLAC 24 
-f--.'e3--6•60 1'7- -276.01 0.214 1.117 1.020-  0.2R CHLrPrPM 9 • 
562.00 48.60 260.11 0.211 0.0 0.1 0.0 REA.7.FNE 5 

POPE CO4POMENT PREDICTIVE. EQUATIONS 

VAPOR PRESSOR (ANTOINE) EnUATICN COCEVICIENTS 4o1AR VOLOVE EQUATION COEFFICIENTS 

A B C MOMENT A ri C 

0.69mel4F 01 0;rtrtor 04 0.21151.r-0, Mt71TYtAt- -TI7t1n-E-Ina-  -0-7-467tr-Ipa 0.9221E-03 
0.69033E 01 0.116307 14 1.22740E 03 CHIrPFPM 0.61:7E 0? 0.3026E-01 0.1191E-03 
0.6-93-5-6F-7n TT:1211- 0F nzr- 1.22179C -03' IEN7ENE - 0.7086E-  02 0-.- 1491E-- 01 -0.1588E,;--03- 

__  

BINARY INTERACTION PARAMETERS 
-----14Matr-1171MRE1 4 Rtk-A-rY mr-mtrvirRs- TPTER- 

121;-9-q- -,I611 mETITYL-At - CYLOPTRM 164 0 
2E1.66 -61.79 MITHYLAC - 11EN7INF 162 0 

-23T52 --1-7/:t7-  CITUTIPERM -- BENZENE 54 0- 

HALA CCNSISTFNCY TEST 

CI(I) 1.96q1 

Slit',.TARY -ftr-S-T-ATISITtAt IMPORfrirfittlIT 

MCAM APS. nF\r, TN PRESSURE-  CALCS. 0.4373F- 01: 
MEAN ARS. OCV. IN COMPOSITION CALCS. 

CC:RCNEMT -  t 0-.;6391r-02 ------------------------- 
009,PCNENT 2 0.1195E-0? 
CCMPTNINT-  3   -0;451-3E-02 

GRANO' MFAN- A-8S. OE'/. INrcrs4PnsITIrm CA1CS. 0.4920E-02 



MuLTICO,tvbNINT I1LUTTDN 1.7111t7t---- - 

CCI"PrSITIOto PESIDUALS tEXP - CALCI- 
NO. T X PEXP PEAL(' Y- XP YEALE NM G/1 1A Pill COMPONENT BY ECIP(.NENT MEAN ABS 0EV  ..._ 

1 63.90 0.0780 760.00 751.47 1.1560 0.0592 910.17 J.6014 0.0619 METHYLAC -0.3245E-02 0.2162E-02 
0.8440 0.",9~70 1.805f* /83.4-6- -0.9P-71 -0:-9681 CHLOP-Eln- 0.-3063E-02 
0.0780 1.1450 1.044A 437.20 0.9499 0.0650 BENZENE 0.1786E-03 

2 65.10 0.0000 760.00 746.36 0.1780 0.18)2 945.61  0.6756 0.9629 METHYLAC -0.2245E-02 0.3211E-02 
+J. 75(-) 0.1790 9.1247 1112.78 0.96(9 0.9688 cHigrfam 0.4815E-02 
0.1541 0.091C 0.0)56 455.20 0.9790 0.9653 BENZINE -0.2573E-02 

3 67.30 0.1730 760.03 752.91 0.1710 1.178? 1013.'0 0.7690 0.9643 MFTHYLAC -0.7177F-02 0.5684E-02 
0.6470° 0.7440 0.7155 168.70 1.021 0.9693 CHLOPT-1M  0.8525E-02 
0.2'101 0.1150 0.1864 480.61 0.9843 0.0651 BINZiNE -0.1350E-02 

4 68.90 0.0601 760.00 757.68 (1.368c 0.1701 1091.71 0.A005 0.0650 METHYLAC -0.20711-02 0.1381E-02 
0.W1-1 q. t,130 -0.693(t ,"010.117 0.0471 0.9696 CH1OQFP-4  -0.2437F-03- 
0.1451 0.7390 0.'372 909.11 0.0825 0.9649 BENZENE 0.1828E-02 

5 70.01 0.0970 760.00 758.50 0.1790 0.)825 1131.73 0.9348 0.9668 METHYLAC -0.3471E-02 0.5487E-02 
1.4-510 0.5420 0.54(1 9(6.18 0.9229-  0.9707 CH1OPFRM -0.4758F-02 
0.4911 0.1790 0.1718 550.44 0.90E7 0.9650 BENZENE 0.82301-02 

6 71.80 1.0750 7(0.00 764.90 C.108E 0.1169 1162.87 0.98E8 0.06/0 METHYLAC -0.8936E-02 0.5957E-02 
0T-17711- 0.1.610 0.4610 E02.14 J.9029 0.0708 CHUM-AM 0.8047E-05 
0.5440 0.4310 0.4221 566.50 1.0074 0.9649 BENZENE 0.8928E-02 

7 73.80 0.0560 760.00 761.64 0.1020 0.1029 1214.14 1.0°53 0.9691 METHYLAC -0.8768E-03 0.2204E-02 
Et.:7-640  0.T320-  0.3344 -1050.89 -0.P-8,-,6.  0.-0719 CHL0REAM -0.?430E-02  
0.6810 0.5660 0.5627 (03.4P 1.0046 0.9651 BENZENE 0.3306E-02 

8 74.90 0.0520 760.00 765.50 0.1050 0.1927 12-74.c9 1.1472 (.9691 METHYL AC -0.7730E-02 0.6618E-02 
0'051- 0.'650 1.2652 1084.34 3.8811 0.9723 CHLOPFRM -0.2107E-02 
0.7420 0.6420 0.6121 624.99 1.30/14 0.0651 BENZENE 0.0926E-02 

9 76.60 0.0450 760.00 754.14 0.1130 0.1052 1339.73 1.2755 0.9724 4E1011'11C -0.2172E-02 0.3492E-02 
0-.0610 1.1'10 0.0041 1137.99 1.8990 0.9739 cHt_rwrrm -0.3067E-02 
0.1970 0.1160 0.81)1 /91.12 1.00;i 0.9658 BENZENE 0.5237E-02 

10 64.80 0.1540 760.40 751.11 0.1330 0.1463 °16.66 0.6829 0.c62) m1TdY101E -0.1755E-02 0.4726E-02 
1.7610. 0.9150 1. P179_. e1)5.51 01.0571 0.0685 CH19PP,44- 0.7088E-02  
0.0050 0.1520 1.0551 41)).64 1.1320 0.,657 t1F- N7ENE -0.13351-02 

11 66.70 0.1480 760.00 756.71 0.1490 1.15,01 ,04.50 ..7690 0.9(30 METHYLAC -0.6781E-02 0.5608E-02 
).(460 0.7120 0.7136 1t501.I7 0.9112 0.0619 181r119m 0.84171-02 
1.7160 0.1'90 0.14)e 481.1,, 1.4554 1.065.3 85N/10t -0.163CE-02 

12 67.40 0.1510 360.00 752.90 0.1/00 0.1767 1016.45 0.12/1 0.963/ MIT10/1C -0.6731E-02 0.4488E-02 
-7.``)761 1.4110 0.6320 871.:0 0.01(3 0.1694 (11i1PE0',1 0.h01cE-02 
0.-,710 0.1920 0.1013 491.10 1.0410 0.9696 1047081- 0./121E-03 

13 69.10 0.1710 760.00 768.37 0.1560 0.1635 1097.06 0.'4006 0.9644 '41riert1C -0.7459F-02 0.4973E-02 
0.4661 0:5350-0.511-7 -938.45 0.1073--  0.069/ ElLORIPM 0.3767E-02  
0.4130 0.119C 0.1053 531.01 1.0248 0.9649 BENZENE 0.36911-02 



mutTrultvrnriker soLurt "4 RESAT!, 11r1T.1 __ 

ECIMPCSITION RESIDUALS tEXP --CALC1- 
NO. T X PFXP 0CALC YEXP YCALC FILL GAA1A PHI COMPONENT BY COMPONENT MEAN ABS 0EV 

14 70.61 0.1161 760.00 767.91 0.1960 ).2010 1121.49  0.0 738 0.0655 METHYLAC -0.1505E-01 0.1003E-01 
1.17'49 Ci. 4 4 3-0 -0. 49,77 rrti7.04 n . fi 7 8 5 M.0731 -C111..t2RFPri -0.1331-F-01 
0.4950 0.3710 0.3693 545.17 1.3300 0. 0650 BENZENE 0.17331-02 

15 73.30 1.1053 760.00 770.45 0.1800 0.1011 1216•.12 1.1131 0.9678 METHYLAC -0.1107F-01 0.8435E-02 
0.7140 1.2530 0.2546 1035. 04 0.8572 0.9712 Cm nPFR,4 -0.1578F-02 
0.6910 0.5670 0.5543 994.06 1.0158 0.9648 BENZENE 0.12691-01 

16 73.60 O.1060 160.00 763.43 0.1970 0.2151 1227.05 1.1623 0.06.96 mF Pin AC -0.80611-02 0.6751E-02 
o .151 rr 0.1780 0.1001 1044.88 3.8441 0.9718 CHI ORT- RM -0.7060E-02 
0.7439 0.6250 0.6149 599.70 1.1133 0.0651 BENZENE 0.1013E-01 

17 65.10 n.2260 760.00 (57.65 0.7130 0.2190 951.63 0.7363 0.0614 METHYLAC -0.5048E-02 0.4643E-02 
0.7010 ');74-0L /.- 7131 -877:75--0.9378-  0.9685--  CHLIRTRM 0769641-02 
9.9710 3.0470 0.04m 458.25 1.0969 0.066? BENZENE -0.1917E-02 

18 65.70 0.2180 760.00 753.97 0.1970 0.2097 963.74 0.7567 0.9620 METHYLAC -0.1274E-01 0.1139E-01 
0.6710-- 0.7230 ...__0.7199 927.76 0.8269 0.5617 CHIORERM  0.1709E-01 
0.1270 0.9900 9.0944 464.41 1.1808 0.9661 BENZENE -0.4353E-02 

19 67.60 0.1960 760.00 761.65 0.2250 0.232,1 1922.90 9.8464 0.0610 METHYLAC -0.7026E-02 0.4683E-02 
( ;5-4-70 0.5890  0.5792 876.54 0.9972 0.9691 CHLZIREPM -0.5767E-02 
9.7620 0.1900 0.1887 494. 54 1.0677 0.0656 BENZENE 0.1257E-02 

20 68.40 0.1960 760.00 760.13 0. 2 320 0.2184 1041.46 0.9939 0.9638 MFTHYLAC -0.6385E-02 0.4259E-02 
1.4/60 0.517('17-----n--.-'71313 817.71------n.983Fr---  0-0694-  CHLfl,RErz*T- 0.445')E-Dz 
0.1390 0.7530 0.2411 907./7 1.1985 C.0659 9FNZENE 0.1913E-02 

21 68.40 9.1900 760.00 760.53 0.2370 0.2451 1040.46 0.3)90 0.9618 METHYLIC -0.8076E-02 0.5384E-02 
n.4-6-4-3- 0.9110_ ... _0.51"14 P07.71._....0.a907-.-.__0.9694   CHLrPrRM 0.7(17E-02 
1.340 0.2520 0.2515 507.67 1.0603 0.8655 81N7INE 0.4635E-03 

22 70.50 0.1820 760.00 768.39 0.3 720 0.2934 1118.09 1.0206 0. 9691 METHYIAC -0.1110E-01 0.7593E-02 
1.2191 3.1110 1.3979 955.14 1.9405 0.0 710 CHL.nRrPm 0.3096E-02 
0.5130 0.4170 0.4917 543.42 1.042 0 0.9651 BENZENE 0.8294E-02 

23 71.90 0.1720 760.00 167.43 0.2900 0.3170  1162.17 1.138? 0.8664 METHYLAC -0.1E89E-01 0.1250E-01 
I. 1 1-Ri1 1.14P0 0 .14/4 1-9:'.'4 i.bil7 0.0707 crit.rrFrm 0.677,'E-03 
0.0),0 0.3,,i0 ).5-ts , 366.',9 1.0256 0.0650 BENZINE. 0.16261-01 

24 73.10 0.1369 760.11 7(..1.40 1.2950 ).2(81 1?)8.,7 1.10)o 0.9692 METHYLAC -0.1325E-01 0.9577E-02 
0.'110 0.)100 3.3Y,11 1010.r1 0.1195 0.0716 CHLIRIPM -0.1114E-02 
0.7840 0.6950 0.64)6 599.13 1.1137 0.9651 BENZINE 0.143(1-01 

25 66.10 0.7710 .760.10 75/.1c1 1.'000 0.2914 472.0) 0.9156 0.8616 m[THyt IC -0.14)1C-0? 0.5931E-02 
-1.1ol0 0.612 0 0.1::731 835.37 0.0514 0.9638 (-1110PM 0.8806E-02 
0.1360 0.19 80 0.09,0> 46(.9/ 1.12(1 0.0655 BENZENE -0.4967E-03 

26 (6.90 0.7719 760.09 765.05 0.1090 9.1139 0)7.61 6.4910 0.9617 METHYLAC -0.693cE-02 0.4889E-02 
6..-46-1 0.5510 0.541/ 995.74 0.9774 -0.961T-  CIALOKFRM -0.7334-02  
0.1920 0.1400 0.1404 481.61 1.1183 0.9662 3EN7FNE -0.3962E-03 



-MIX-11-COrt./ri, rNY S9tOTTiffST1III tri-,1T., 

COMPOSITION RFSInUALS (EXP -- CALE-1-- 
NO. T X PEXP 0 (A1C Y°XP Y(A10 I 1C1 GAMMA PHI COMPONENT BY CCMPONENT MEAN ABS DEV 

27 68.7 ) 1.246) 760.00 765.30 1.116C 0.1261 1047.01 0.9349 0.9630 MITHYLAC -0.1014E-01 0.6760E-02 
1.4950 -1.4 /90 n.,;t4n 092.10 0.8487 0.9602 -CHIORFRM- 0.4700E-02 
0.3401 0.7650 0.7991 904.16 1.0940 0.9697 BE97ENE 0.9939E-02 

28 69.70 0.2010 760.00 767.6? 1.2960 0.2991 1091.18 0.90 11 0.9643 MFTHYLAC -0.0129E-02 0.6086E-02 
00-1-10/ 0.1920 0.'9)2 932.94 0.8442 0.9697 CHLORFPu 0.17686-02 
0.4690 0.1620 0.1546 629.58 1.0544 0. 9652 BENZENE 0.7360E-02 

29 69.89 0.2240 760.00 765.40 0.1390 1. 7518 1094.91 1..0561 0.9645 MFTHYLAC -0.127/E-01 0.8504E-02 
9.-7'71;1 1.2120 1.7197 919.71 1.1119 0.9699 rt-ito9rvm --0.1337E-02  
0.9911 0.4700 0.4176 521.7C 1.1'06 0.9653 BFN7ENE 0.1142E-01 

30 69.80 0.7 440 760.00 768.16 1.1910 0.1971 1094.91 1.0979  0.06,4 MFTHYLAC -0.1601E-01 0.1043E-01 
1.147-0 0.145U -0.14f)4 919.70 0.7861 0.9698 CHLO8FRM =0.3955E-03  
0.6091 0.4740 0.4576 931.79 1.0450 0.9652 BENZENE 0.1640E-01 

31 65.50 0.3350 760.00 762.34 0.35t0 0.3596 4-097.(7 0.8184 0.9606 MFTHYLAC -0.3615F-02 0.3741E-02 
0.5990    1.5150 0.5994 922.74 0.8648 0.9685 cHtnPrvm  0.5611E-02  
0.1691 1.1490 0.0910 461.3? 1.1771 0.9670 BEN7FNE -0.1998E-02 

32 66.10 0.3260 760.00 760.30 0.3750 0.3783 g/5.95 0.8664 0.9612 MFTHY1AC -0.3308E-02 0.4610E-02 
-0-.5111 0.6710 1.5011 F37.09 0.9504 0.9688 FHLCREPM 0.6914E-02 
0.1630 0.1170 0.17 06 470./3 1.1517 0.9668 BENZENE -0.36096-02 

33 67.10 0.1010 760.10 764.06 0.3730 0.10 20 1007.00 0.1173 0.9619 lETHYLAE -0.3958E-02 0.3277E-02 
0.4?40 D.4M -0 1.4161- 8(1.49  c9.8388___...0.9619 CHLOPERM 0.4915E-02  
0.2730 0.2010 0.2020 486.47 1.1189 0.9662 BENZENE -0.9589 E-03 

34 67.40 1.1060 760.00 764.39 0.1970 0.4047 1016.46 0.9940 0.9622 MLTHYLAC -0.7697E-02 0.5131E-02 
0.16n-0 -0.1510 1.3403 871. 71 0.8109 0.0 600 CHL(1PFPM  0.7711E-02  
0.3140 0.2520 0.2470 4 0 1.30 1.1679 0.9661 BEN7FNL 0.4984F-02 

35 69.30 0.2030 760.10 765.64 9.4220 0.4333 1649.29 1.0400 0.9630 METHY1AC -0.1129E-01 0.8289E-02 
M7191 1.7 )30 0.2041 895.06 1.7849 0.9693 CHLOPERM -0.1146E-02 
0.4920 0.1750 0.3626 506.C1 1.1731 0.0/56 8E-MUNE 0.1243F-01 

36 (8.40 0.7101 760.00 '61.44 0.4140 1.4447 104 0 .'4 1.3734 0.9615 PETHY1AC -0.6697E-02 0.4922E-02 
0.199-9 .14<+0 --- 0.14971 197.71 0.7 / 1 9 0.'4695 fHLORFPM -0.6906E-03- 
0.5520 0.4130 0.4056 1,07./7 1.7E. 07 0. 0666 BEN7E9E 0.73826-02 

37 65.40 0.1851 760.00 762.9h 0.4300 0.4335 054.t5 0.0616 0.9603 MFTHYLAC -0.3592E-02 0.3375E-02 
0. 457,i0 1.5840 0.4909 820.,'4 9.8976 0.0696 CHLOR1PM 0.5062F-07 
1.1000 0.1660 1.0675 469.79 1.2001 0.9674 9007106 -0.1911E-02 

38 65.70 0.3070 760.00 766.03 0.4490 0.4405 961.74 .1.8810 0.9603 MFTHYLAC -0.4473E-02 0.3621E-02 
1.4820 1.4980 0.4926 927.7f 0.8390 0.9686 CHL(IRFRM 0.5431E-02 
0.1.11n n.into 0.098) 464.41 1.1010 0.0/• 72 81-N7ENE -0.9/01F-03 

39 (6.70 0.1690 760.00 771.99 0.4470 0.49/7 904.90 0.0 346 0.0619 MFTHY1AC -0.96741-02 0.3782E-02 
,J. 51m1 0..5620 0.1509 8.17-  0.8140 0.0636 EMLORF.RM 0.3111E-02  
0.7590 0.1910 0.1884 480.09 1.1438 0.9664 BENZENE 0.2561E-02 



ilfiLTICi.MPuNE,Or r- .tttl`4 -  ft51"1 .1 

romPostrioN RESIDUALSAEXP --caul-- 
NO. T X PfXP PCALC YEXP YCA1C FILL °,A110A PHI COMPONENT BY COMPONENT MEAN ABS 0EV 

40 67.30 0.1250 760.00 769.61 1.419C 0.425? 101 1.10 0.9'.27 0.9617 METHYLAC -0.6157E-02 0.4104E-02 
'J. 5Y10.---- 0-.1440- -0.14n1 rtx.70 -o.s1; 0-.I(:1S8 -cmnrrnm- 0r.-1239T-102- 
0.1171 0.21/0 0.7.541 409.6B 1.11/6 0.9661 BENZENE 0.2516E-02 

41 66.60 0.3771 /60.00 760.44 0.5200 ).5138 991.30 1.0",'I ').0618 NLTHYLAC -0.5760E-02 0.3844E-02 
--9.1419 D.1710 0.1710 d50.(0 0.7410 0.5600 CH10PFP1 0.1088E-04 

0.4870 0.3510 0.3453 478.50 1.0449 0.9662 RFNIFNE 0.57341-C2 

42 66.80 1.1670 760.00 7t1.46 0.515C 1.54(7 447.61 1.0506 0.'1621 MFTHYLAC -0.1172E-01 0.7810E-02 
0;-1-7-21 1.0610 0.0607 895.74 0.7243 0.5690 rturrPm 0.1344E-03 
0.9610 1.414C 0.3076 441.67 1.0650 0.9659 BENZENE 0.11301-01 

43 65.2') 0. 4390 760.00 76o.04 0.5140 0.517n 940.6A 0.4115 0.0908 4FTHYLAC -0.3855F-02 0.3351E-02 
f7.7-4-1-01 o.litro 0.317n -015.7r -D.-SIP; -0.5616--M0PERM----- 076E-92  
0.134') 1.1000 0.1002 456.72 1.2001 0.9676 BENZENE -0.1173E-02 

44 65.21 0.4470 760.00 763.46 C.590C 0.5408 948.61 0.0424 0.0600 METHYLAC 0.9224E-02 0.1132E-01 
M.°510 0.95$,U 0.1121 015./7 0.7441 0.9646 CHLORFKM -0.1655F-01 
1.)C10 0.1550 0.1472 496.72 1.10(6 0.5675 BEN7FNE 0.7/61F-02 

45 65.60 0.4310 760.00 765.05 0.5640 0.5(64 0(0.71 1.00?5 0.9605 METHYLAC -0.2433E-02 0.2143E-02 
0.27,t) o.1,, to 0. 1P74 r25.?4 0.7409 0.5686 tH1ORFPM -0.3831E-03  
0.1450 0.2490 0.2458 462.46 1.1346 0.9668 BENZENE 0.3214F-02 

46 69.31 0.419) 760.00 760.55 0.9°60 0.5941 991.63 1.0370 0.9606 MFTHYLAC -0.8714E-02 0.5824E-02 
1.1410 -1.1t50 -1.1r5fi,  1117.75- 9.7726 0.9687- -CNtt7RFRA 1/7.1557E-02 
1.4200 1.2990 0.2014 458.75 1.1110 0.9667 BENZENE 1.7177E-02 

47 (4.30 0.9010 760.00 764.47 0.576C 0.50)0 021.87 0.9142 0.5590 MFTHY1AC -0.3983F-02 0.3549E-02 
-1;4781- 0.3710 0.1957 7n"/•  1 f; 0. 0y)(59, 0.5616 CHLORERM----  0.5321F-C2 
11.()723 0.1530 0.0543 443.13 1.25(8 0.968(e BENZENE -0.1342E-02 

48 64.40 0.4135  760.00 761.14 0.5000 0.5°03 574.07 0.0415  0.0504 MEIHY1AC 0.6557E-03 0.7362E-03 
0.1590 0.7090 0.2976 795.'4 0.7777 0.5(96 CH1OPEPM 0.4465E-03 
0.1520 0.1110 0.1121 444.(3 1.2153 0.9041 'F'17FNE -0.1106E-02 

49 64.70 0.4730 760.00 760.70  0.5490 0.5892 c31.70 0.,-/713 0.04,,E1 MITHYIAC -0.20281-03 0.1584E-02 
0.7)50 v D.'-I40-  1.7162- 817." 1.7982 0.0606 ---CHInPFPM-  -=0:211(1-02  
0.2420 0.1770 0.1746 445.14 1.1/57 0.0676 4IN7ENE 0.2374E-02 

50 64.30 0.4960 760.00 160.71 0.6340 1.6410 521.',7 1.)140 0.9507 METHYLAC -0.6070E-02 0.4012E-02 
0.1'550 0.1703 0.110 A 757.19 0.7130 0.0645 CHL,WIRM 0.(54PE-03 ______ 

1.1490 1.2460 1.1417 443.13 1.1411 C.9673 WIZENE 0.53561-02 

51 61.30 0.5590 -760.00 760.14 9.6550 0.6511 4,2.c.2 /.0414 6.9545 MFTHY1 4 C -0.3276F-02 0.2220E-02 
 0.3571 0-,00o n.?8,, r 760.11 0.7765 0.9607 CH11RFPM 0.33291-02 
0.0740 1.1550 3.0554 474.41 1.7794 0.5611 8E\Z1NE -0.96641-04 

52 63.40 (1.510 760.03 770.75 3.6550 0.66:6 005.60  0.9507 0.5586 MITHYLNC -0.1555E-02 0.2368E-02 
-1-..-41t50 1-:-2410 -0., -99 7/1.41-  0.740T -0.5616-  CHL"PIPM mtwitE-02  
0.1,40 0.1000 0.0075 429.47 1.2434 0.0648 BENZENE 0.2494E-02 



-Pttirrt-CtrItT Sr) urr 1-fltr-r-P-Slicr fr t ri- trl T--.. ) 

COMPOSITION RESIDUALS (EXP - CALC1- 
NO. T X PFXP ',(- A1r. YrYP YCAIC Flil GAMMA PHI COMPONENT BY COMPONENT MEAN ABS 0EV 

53 L3.40 0.5940 760.00 762.03 0.6970 0.6367 A99.19 1.0081 0.9588 METHYLAC 0.2860E-03 0.9831E-03 
0.t9tt) -1-.1140- 1.1155 7 r1.4/' '7.7013 -Th 4f-, al Cs-it:ITT PA -0-;14/TF-02  
0.,A90 0.1910 1.1971 429.P7 1.1704 0.9479 BENZENE 0.1186E-02 

54 63.20 1.r970 760.00 761.21 0.6980 0.7121 889.99 1.0316 0.9588 METHYLAC -0.4743E-02 0.3824E-02 
0. rt0 1. 0 C 7 0 0 t) 5 1 0 766.71 0.6778 0.9692 cHt_nPrvm -o.nqc8r-03 
0.3610 1.1450 0.2393 426.96 1.13'/4 0.9479 fiEWENE 0.5733E-02 

55 62.40 1.6370 760.00 765.34 3.7110 0.7418  867.26 0.9911 0.9576 METHYLAC -0.3782E-02 0.2520E-02 
c7.-2-7in- n.1610 0.19,14 747.95 0.7081 0.9683 CHLOPEPM  -0.257?E-02 
0.1420 0.1010 0.1C98 419.49 1.2504 0.969? BENZENE 0.1204E-02 

56 61.10 0.4590 760.00 760.58 0./610 0.7660 8,50.c1 0.9934 0.9576 MFTHYLAC -0.2972F-02 0.1979E-02 
fl -t40 i.ln3a -o.11n7 -714.19 9.6P03 0.9692 CHUIPEPN  0.?1?7E-02- 
1.1970 0.1340 0.1334 4)7.04 1.2217 0.9691 BENZENE 0.6399E-03 

57 61.20 0.7110 760.00 760.13 0.2100 0.8015 814.0 3.9791 0.9570 MFTHYLAC -0.5407E-03 0.5714E-03 
- .T777-0- n.lc30 0. 1521 770.43 0.4982 0.9686 CHLOPF9M 0.8534F-03 
0.1671 1.047C 0.0473 398.73 1.3023 0.9715 BENZENE -0.32008-03 

59 61.00 0.7210 760.00 764.15 0.9120 0.8158 828.60 0.9'739 0.9567 METHYLAC -0.3E02E-02 0.2532E-02 
-1.14AM 0.)980 1.0949 715.97 0.6698 0.9682 cm_9prnm  0.3075E-02  
0.11/0 0.1000 0.0091 199.91 1.261( 0.04.09 BENZENE 0.7201F-03 

59 60.10 0.780n 760.00 763.18 0.8610 0.1646 804.4C 0.941,9 0.9,61 METHYLAC -0.3559F-02 0.2369E-02 
0.1910 371980----0.0944 t 99. *9--  1.66 31 0. '16 04----CHICItt ft M 0.1409E-02- 
0.0600 0.1410 0.0409 383.83 1.3102 0.9711 BENZENE 0.1497E-03 

60 59.90 1.7840 760.00 763.41 0.9600 0.9639 790.16 1.0013 0.9560 MFTHYLAC -0.391PE-02 0.2609E-02 
0.111,6n- 1.1400 n.01'41 f91.'10 0.6f0 • 0.n6P0 CHLoPrPri 0.7077f-03  
0.1900 0.100i. 0.0169 3111.17 1.2496 1.9702 9E07E%E 0.3201E-02 

61 69.51 0.2070 760.00 769.13 0.2910 0.291) 1014.92 0.9108 0.1641 METHYLAC -0.6991E-02 0.4660E-02 
 1.1460  0.1470 0.1694 927.46 0.8460 0.3696 CHLrPFRM n.161,, E-02 
0.4470 0.3420 0.1166 526.16 1.05P5 0.9493 HFNZFNE 0.5355E-02 

____  



MfTHYL EThYL m7Twirt11 - HrPT-A11171-21-----r-ritirtlf-r3-t STrI 11:4 

PURE COIPONENT -  PROPERTIES 

Tr pr VI OMNI". OmE;AH IPOLE ETA COMPF.NFMT ID 

533.20 39.50 288.40 0.337 1.215 2.7C0 0.0 FIK 28 
0.1 0.-1. -flo HFpTANF - 16- . 

594.00 40.00 111.10 0.241 1.) 0.0 0.0 TCLOFNE 33 

PUFF COMPONENT PPEOICTIVF EQUATICNS  

VAPOR PRESSURE (ANTOINE:) FOOATION COEFFICIENTS HOLAR VOLLWF EQUATION COEFFICIENTS 

A r! C CCMPCNENT A (I C 

0.6-17-42T 01 U;r2TY1-6-f-Tri ---r-.77.1.roir-o.3-- MFK--- -1-.-711/E 0-2- r.F.T1-660v=-1-2-- 0.18101-03  
0.69024E 01 1.12611E 04 0.21690F 03 HFRIANE 0.128(1F 03 -0.6026E-01 0.4116E-03 
1.-615-31E 11 (1.1-14-31P -04 0.21131E- 03 TOLUENF- 0.0R16E• 02 -0.5577E01 0.2170E03  

BINARY INTERACTION PARAmEIEPS 
MOrmt. NUABER 4   11-1-1TARY-1U7IgtRS- -rRnER  

10)31-.-56 -3.rr -MTK- - - HEPTANT- 16-7 -0 --- 

36.09 -176.75 mFK - TCLNPNE 1t-8 0 
U )U -1-97-.1-5-  - 11-FPT-Allr - - i0t- 1-1FNC - 11T - 0 

HALA CONSISTENCY TEST 

CI(1) 0.5576 

SU--,TM'AP Y nr---sTATTST1 Nt-t7-110--t1-R.-MAI tt-m-  . 

mrAr ARS'. mrv. tm -"PESSURr -CALM -(%131FIF-11? 
mFAN AIS. OFV. [N C1MDCSITI0N CALCS. 

C- Li1PCNENT 1 - 0.5760E-07- - 

CU'IPUJ- NT ? 0.3582F-02 
-ccmprrirmT-  1- ---0.1241F-02 

T.P.A-ND "[AN - ABS.-  fv:v. IN CrMPNSTTIrN CAIrSi -- - 0.3862E-02 



S-  

COmPoSuinr RFs1DuALS (EXP - CALCT 
NO. 1 X PFXP PEALE YFXP YrALC I 11'1 f.A116 PH1 relP0NENT BY CC1PONENT MEAN ABS 0EV 

....  

1 88.10 1.1020 760.00 787.18 0. 1330 0. , 4 4 9 q(?.(2 2.6882 0.9760 MFK -0.1190E-01 0.7931E-02 
n.8530  0."64.710 0. ( 2°1 5-7q." 1.0291 0.0411 OFPTANF 0.1095E-01 
0.0450 0.1270 0.1271 3  71.33 1.158,5 0.9490 TO1H1 NE 0.9448E-03 

2 83.00 0.1110 760.00 783.24 0.1440 0.357'. 062.7' 2.4710 0.9771 "ft< -0.8538E-02 0.5688E-02 
-1-.- 1(Ir 0.6000 1.9022 529.27 1.0304 0.9413 Or'T6NE 0.70588-02 
1.0060 0.)96C 0.0545 371.33 1.1326 0.9491 TOLUENF 0.1470E-02 

3 88.00 0.1250 760.00 179.49 0.3960 0.3638 962.6? 2.27(3 0.97/3 MIK -0.47718-02 0.3178E-02 
1.7779- 0.5600 1.5969 T-, 29.32 1.0956 0.9415 HFPTANE 0.3144E-02 
0.1475 0.0840 0.0824 371.33 1.1086 0.9493 TOLUENE 0.16178-02 

4 88.00 0.1555 760.00 773.05 0.3875 0.380 062.62 1.0120 0.9778 MEK 0.36308-02 0.2423E-02 
0.5q 13.40100 0.481i -- 2v.77 1.115a 0.0418  -14FPTANL -0.1316F-02  
1.7400 0.1325 0.1340 371.13 1.0661 0.9496 TOLUENE -0.21228-02 

5 88.00 0.20)0 760.00 774.57 0.4250 0.4216 C62.6? 1.6537 0.9783 MFK 0.3431E-02 0.2532E-02 
0.4675 0.4100 0.4138 921.12 1.1835 0.9413 -11EPTAmE -0.3801E-02 
0.1325 3.1 750 0.1746 371.13 1.0357 C.9491 TCLUFNE 0.3645E-03 

6 88.00 0.2540 760.00 773.86 0.471C 0.4666 962.62 1.4406 0.9789 MFK 0.44458-02 0.2965E-02 
1.'1 475- 1.3200 0.3243 529.22 1.2958 0.0410 HEPTANE -0.4335E-02 
1.4035 r.ltl,;c ).9091 371.I3 1.1216 0.9437 TOLUENE -0.114(8-03 

7 08.00 0.3140 760.00 768.72 0.5240 0.518( 062.(2 1.2879  0.9717 MEK 0.5399E-02 0.3571E-02 
/.1770- 3.400 -0.2-415 529.72 -1.445-6 0.9408 ------tiffl-TMTE---- -0.14-Vic-02  
0.4590 0./36c 0.2390 371.33 1.02?? 0.9485 TOLUENE -0.3800E-02 

8 88.00 0.1800 760.03 766.46 0.9050 0.5794 962.e. 2 1.18(3 0.9804 MFK 0.5568E-02 0.3713E-02 
0.'11 - n.1600 0.1671 5/9.72 1.(?70 0.'7402 HEPTANE -0.22'40E-02 
0.4845 0.2550 0.2583 371.33 1.0389 0.0479 TOLUENE -0.3281E-02 

9 88.00 0.4160 760.00 765.52 C.620E 0.6140 062.62 1.1473 0.9307 MIK 0.5962E-02 0.3975E-02 
1.1:9 -5 0.1700 0.1217 9.,2 1.72!7 0.°3q9 HIPTA'°E -0.1745E-02 
0.4E55 0./60C 0.2642 1 71.14 1.0523 0.9475 TOLUENE -0.4214F-02 

ao PB.00 0.4550 760.01 769.14 0.6560 0.6920 962.62 1.1147 0.9,110 MEK 0.5995E-02 0.3997E-02 
O. fv,A a 0.10-00 0.0P1.4 ?('.. J2-- 1.8347 0.9393 --11-10T Ma- -0.1430E-O2  
1.4490 0.1620 0.2666 171.13 1.0C•,92 0.0469 TOL UFNE -0.46668-02 

11 88.10 0.4910 760.00 7(8.11 0.6975 0.6017 962.(2 1.1)/71 0.0813 81K 0.3761E-02 0.2508E-02 
0.0?ell 0.1400 0. )41c 529.'? 1. 0 564 0.93", HEPT/041- -0.187nE-02 
0.4730 0.2625 0.2644 371.31 1.yE".6 0.0461 TOLUENE -0.1883E-02 



ACET(INFIII - 41fTtO1 C11111 KETT-11r(?) - 4ATrPtTT- -IV'S-1Po-  0r5 

PURE C3MPONENT PPOPERTIFS 

Tr Pc VC 1mI11 OMEGAN IIPuLF FTA C(MPCmrNT 11 

503.70 46.60 211.50 0.300 3.187 2.0e0 0.0 AfFintlE 2 
533.20 -3',1:-)0 119.41---0.41r 1:719 2.7r0 0.0 mrK 78 
647.40 211.30 55.2J 0.344 0.J11 1.190 0.0 1om) -A4 

PURE COMPONENT PREOICTIVF COUATTU%S 

vAPnr,  PPESSUPF (ANTOINE-1 FOLIATION rCEFrIC1EKTS m(LAk VOLUME EQUATION COEFFICIENTS 

A 8 C COIPCNENT A 13 C 

0.70200F 01 ---0.11610f )4 1.274-'0r-01 ArETONF  0:."5-61trE--  02-  0.8476P-02 0.1651F-03 
0.6974 7 F 01 0.1209(C 04 0.21610F 03 MrK 0. 7 110F 02 0.9660E-02 0.1810E-03 
0. 79-1-68F n- O. 16651Z5 _.14_-___1=22800C 03 WATrq 0.2289r 02 -0.3642F-01 a.6856E-04-- 

BINARY INTERACTION PARAMETERS 
MOOFI 110,4,4FP 4 -ftINAvY-VI NUmirfeS------OPOER 

-213.6'9 415.7/- Aer-ril-mc - wtx 19 0 
527.84 1439.95 ACFTUNE - WATER 17 0 

10n2.J7 -rema.- -MFK - NATEP 1,1 0 

HALA CONSISTENCY TEST 

CI(11 0.5439 

SUmMAR/ (1-f-- Itcs-11CAL INF-dirteATItN  

MAN A1S. OFV. TN  mRFSSUor Curs. 0.4011F 02 ___ - 

MEAN ARS. OFV. TN  CLOPUSITIln CALCS. 
CCIPCN1NT 1 1.141/F-01 ___________________ 

r0 ,, PINFNT 2 0.140(E-01 
Ce",1PrNINT -3-- -11.122Pr-ot - 

GRAN', mF41 ABS. Irv. IN CI 'Pt siTioN CALF S. 0.1317F-01 



--'4111t/ITMeAtf ttrr-ttrttf-m743.tirrt.  

COMPOSITION PFSIDUALS tEXP - cALcr- 
NO. T x PFXP PCALC YrXP yr ,u.r f1CL GAMMA PHI COMPONENT 8Y COMPONENT MEAN ABS 0EV 

1 79.50 0.0,20 76C.00 941.2? (1.1750 0.1650 1517.01 4.4539 0.9577 ACETONE 0.0071E-02 0.1529E-01 
0.3100 -1.49(0 -0.47-l0 741..e /.2107 0.0697 mEK 0.129(1-01 -- 
0.8100 1.1190 0.1619 146.72 1.0720 0.9806 WATER -0.2294E-01 

2 72.90 0.0470 760.00 731.,,0 0.113) 0.1224  1249.75 1.5636 0.9594 ACETONE -0.9861E-02 0.6574E-02 
--41-. 1697 0.,610 0.5549 601.92 1.0997 0.9750 MFK 0.6127E-02 ---- 
0.59'0 0.3760 3.3221 261.8A 1.6026 0.04112 WATER 0.3714f-02 

3 77.00 0.1710 7E0.00 811.82 0.170C 1.1349 1408.71 1.)441 0.0565 ACETONE -0.6916E-02 0.1941E-01 
--1.s-99q--- 1./610 0.7032 616.77 1.1039  0.1711 MEK -0.2220E-01 
0.0100 0.1110 0.0319 313.00 6.9784 0.9716 WATER 0.2912E-01 

4 69.40 0.0700 760.00 761.70 0.3550 o.inssi ii?,,..oci 3.2074 0.1726 ACETONE -0.3084E-01 0.214'3E-01 
0.'19-30 -0.352-0 -0 325<x--  535./3 4.8087- -0.9674 MEK  0.3214E-01  
1.8210 0.'870 1.2893 227.11 1.1441 0.9803 WATER -0.1298E-02 

5 69.30 0.1920 760.00 761.39 0.7050 0.3324 1138.e0 2.6223 0.9/03 ACETONE -0.4738E-01 0.3159E-01 
0./101  1.4200 0.1749 542.59 3.6554 0.0695 14FK 0.4508E-01 
0.7700 0.2050 0.2027 211.08 1.2135 0.5919 WATER 0.2302E-02 

6 71.40 0.0950 760.00 177.01 0.1140 0.1946 1195.09  1.7123 0.9623 ACETONE 0.9400E-02 0.6S58E-02 
0.5111 0.52(3C 0.5'70-  572.77 1.1810 0.9741 mrK - 0.1028E-02 
0.4020 0.2780 0.2194 247.53 2.2070 0.98)6 WATER -0.1044F-01 

7 67.00 0.1110 760.00 744.75 0.1960 0.4204 1071.29 2.95(.9 0.0741 ACETONE -0.3476F-01 0.2317E-01 
0.1200 -0.1970---0.30-t2 506.09 3.6117- 0.0665  MIK 0.2579E-0'  
0.7690 0-2120 0.2730 211.82 1.2221 0.9796 WATER 0.8966E-02 

R 78.30 0.1160 760.00 997.44 0.1930 0.1971 1467.22 1.10,40 0.0560 ACETONE -0.4823E-02 0.7738E-02 
0.5741  0.5150 0.5'19 715.13 1.2219 0.0604 MEI( -0.6783E-02 
0.1100 0.2920 0.2104 330.71 2.6657 0.4765 WATER 0.1161E-01 

9 72.30 0.1210 760.00 777.43 0.1970 0...,',,/ 1227.66 1.0265 0.0621 ACETONE -0.1574E-01 0.1049E-01 
---1.-1851 0.6400.. _.. 0.6290 9lc.54 1.0203 0.1761 MrK  0.1011E-01 

0.0950 0.1730 0.11,74 251.71 5.1979 0.9767 WATER 0.9628E-02 

10 69.70 0.1213 760.90 77).31 1.2710 0.5116 1135.15 1.7/1 7 0.0692 ACETONE -0.39631-01 0.2642E-01 
0.2-0-0 -1.4060 1.3ftTA 540.57 2.1(5a _.._._0.9699 *41FK 0.8155F-02  
0.6260 0.3150 0.2019 ?3C.0" 1.4857 0.09)5 WATER 0.3147E-01 

11 67.50 1.1270 760.00 733.25 n. 3(, 5U 0.3978 1061.44 2.1468 0.9731 ACETONE -0.1875E-01 0.1250E-01 
 0.178n- 0.1,-,20 i_vol 501.(, /.60(6 0.'")M1 MIK 0.1171E-01 -- 
0. 695 0 9.790 0.2720 209.1' 1.3446 0.9902 WATER 0.7022E-0? 

12 69.90 0.1591 760.00 794.60 (1.3-540 8.1403 1142.76 1.4309 0.0693 ACETONE -0.64281-02 0.5586E-02 
1.11611  0.3460 1.3831 544.7? 1.7303 0.9615 mfK -0.2050E-02 
0.5251 0.'800 0.271/ 232.09 1.7.138 0.9794 WATER 0.0380E-02 

13 71.20 0.1610 760.00 810.14 0.2870 0.2096 1107.94 1.1547 0.9661 ACETONE -0.2590E-02 0.9024E-02 
0.4171 -0.4340 0.4449 560.42 1.1560-  0.9180 MEK -0.1094E-0/  
0.3820 0.2790 0.2655 245.42 2.2691 0.0191 WATER 0.1354E-01 



MULTICrimPCNri/ Slt,rTN*TN FIST/t-TS-itn'ir:1--- 

COmPOSITICW RESIDUALS (EX7 - CAtC)- 
MO. T X Pfxf, pc,\II Y1  XP YC1L6 11C, "'AVIA PHI lOMPPNENT RV CUMPINENT MFAN ABS DEV 

14 66.20 0.1631 760.00 774.95 0.6200 3.6114 1019.5? 2.7804 0.9793 ACETONE 3.6626E-02 0.7756E-02 
0.1510  17148-0-  -07,1411 4-79.74-  4-.--MOIT Cr:1-55-0 -mrx M.n0086=02  
0.7470 0.1 120 0.2436 197.41 1.1909 0.9747 WATER -0.1163E-01 

15 68.40 0.1920 760.00 /60.61 1.110 0.3348 1001.72 1.2552 0.9710 ACETONE 0.16361-03 0.1654E-01 
1:3-t760- 0.1790 0.4013 517.11 1.4490 0.9999 MEK -0.2481E-01 
0.4,20 0.1920 0.274 217.45 2.0813 0.9796 WATER 0.2465E-01 

16 68.30 0.2010 760.00 /77.97 1.3970 0.3155 1087.89 1.2875 0.9714 ACETONE 0.1154E-01 0.1300E-01 
0;1519  0.1440 0-4935 515.55 1.4077 0.9673 uric -0.1950E-01 
0.4390 0.2590 0.2511 216.50 2.0093 0.9786 WATER 0.7961E-02 

17 64.60 0.2550 760.)0 779.50 0.6950 0.6749 969.69 2.0720 0.9834 ACETONE 0.2000E-01 0.1351E-01 
0.0540 1;1-11-0-  0:1117w -  453:78--3:0868- 0.9507- Kr1C---  0-.1046f-03  
0.6910 0.7020 0.277 3 191.12 1.3180 0.9707 WATER -0.2027E-01 

18 67.80 0.2651 760.00 789.93 0.4230 0.4231 1071.70  1.1407 0.9724 ACETONE -0.5770E-04 0.1296E-01 
0.4149  o.1”.0 0.3524 506.14 1.2750 0.9957 MFK -0.101rE-01 
1.3210 0.2440 0.274/, 211.12 2.5459 0.0770 WATER 0.1944E-01 

19 67.30 0.2730 760.00 /93.20 '.4750 0.4743 1054.10 1.2663 0.9743 ACETONE 0.1725E-02 0.5908E-02 
-17.1110 0.2060 0.2949 498.24 1.4862 0.9627 MEK-  -0.8860E-02 
1.4240 1.1390 3.7 A19 207.2? 2.0422 0.9763 WATER 0.7137E-02 

20 67.00 1.2971 790.00 796.11 0.4740 0.4374 1071.29 1.0613 0.9725 ACETONE -0.1341E-01 0.1238E-01 
(1.q01) -1.--ve.,6a--  a.311.2 50!1."P,4--1.--1332'-  0.9F,56  mrK -a.3169E-02 
1.1.0,30 7.2100 0.1014 211.32 4.1715 0.9757 WATER 0.1058E-01 

21 64.70 0.2980 /60.00 717.40 0.6530 0.6310 972.74 1.6578 0.9/94 ACETONE 0.2000E-01 0.1333E-01 
J./1"-/- 0.1170 0.1475 455.37 2.2465 0.9546 8CK- -0.1052E-01  
0.9990 0.2100 0.2195 194.F6 1.5085 0.0720 WATER -0.9479E-02 

22 63.90 0.1760 760.00 791.14 1.7770 0.6924 948.47 1.5009 0.9103 ACETONE 0.1456E-01 0.2304E-01 
-1.156(1 0.1940 0.1037 442./8 2.0361 0.9489 MFK -0.9693E-02  
0.5100 0.1790 0.2039 178.15 1.6208 0.9689 WATER -0.2487E-01 

23 67.21 0.387) 760.00 935.95 1.5190 0.5412 1051.65 1.0608 0.9753 ACETONE -0.2194E-02 0.3359E-02 
11-7/7.0 n.710--  0.275W 496.54---_.1.-.1856 0.9584--  - .__-kiF1A -a.2842F-02  
1.239) 0.1 090 0.1130 206.12 4.)135 0.9722 WAIF-8 0.5041E-02 

24 f5.00 0.1880 7(0.01 792.70 0.619J 0.5)* 181.07 1.1980 0.9778 ACETONE 0.28411-01 0.1894E-01 
n.,44-7 0.1160 0.2196 460.1' 1.4099 0.'562 mrk -0.2491E-01 _- 

0.3681 ).1960 0.1908 1 07.15 2.2545 0.0721 4AT1R -J.10021-02 

25 63.90 0.4011 -160.00 777.R0 0.6720 0.6415 045..47 1.1813 0.0794 ACETONE 0.3154E-01 0.2103E-01 
11.16,'-(0- 0.1190 0.1(15 441.71 1.5909 0.0543 mfK -0.21541-01 
0.4111 1.1890 1.1 2,00 1/7.05 1.9650 0.9710 wATER -0.0997E-02 

26 64.90 0.4100 760.00 797.69 0.6400 0.6191 9(9.89 1.1637 0.9779 ACETONE -0.468CE-03 0.2757E-01 
0.2630  9.1660 0.2069- -458.56 1.454?- 0.9555-- mtpr -0.4018E-01  
0.1 170 0.7340 0.1926 106.32 2.3765 0.9717 WATER 0.4135E-01 



-t.11A-T-t-eitMP1W(11:11-rtfIN-- TS 1CVNT. 1 

COMPOSITION RESIDUALS tEXP - tato- 
NO. T X PFXP PCALr VEX(' YEAH- ftri -;,( imA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

27 66.70 0.4200 760.01) 1111%061 0.5460 0.5647 1035.',P 1.1490 0.0760 ACETONE -0.11170E-01 0.1247E-01 
174ftio o.2821) 0.27"? 4nP.19 1.1215 0.9518 MIX n.37911-02 
0.1770 0.1720 0.1571 201.92 3.5456 0.9710 WATER 0.1491E-01 

28 66.80 0.4240 760.00 141.67 1.5810 0.57,4 1038.71 1.0662 0.0/61 ACETONE 0.762(E-02 0.9087E-02 
---0.-"tert-61 0.2440 0.2976, 499.7e, 1.1621 0.9564 mrK -0.1363E-01 
0.2130 0.1750 1.1690 202.71 3.1956 0.9708 WATER 0.60071-02 

29 65.00 0.4910 760.00 915.13 0.o100 0.6216 1006.99  1.0420  0.0775 ACETONE -0.1063E-01 0.8709E-02 
0.161'1--- 1.2170 0.23'34 473.14 1.1160 0.9542 MCK -0.2434E-02 
0.1590 1.1530 0.1399 193.04 3.6681 0.9686 WATER 0.1307E-01 

30 61.80 0.5230 760.00 777.11 0.1400 0.7367 106.07 1.2076 0.0912 ACETONE 0.3276E-02 0.5029E-02 
0r105fi 1.1910 0.1905 411.03 1.5317 0.0465 mcK -0.7541f-02 
0.1720 0.1770 0.1727 161.07 2.1517 0.0664 WATER 0.4267E-02 

31 62.50 0.5620 760.00 790.49 0.6120 0.7011 907.1? 1.0625 0.0802 ACETONE -0.9105E-02 0.7953E-02 
-r1.-2-",-0 0.1540 0.1563 421.41 1.100P 0.0496 mrK -0.7825E-02 
0.2060 0.1540 0.1421 167.2? 3.1405 0.0667 WATER 0.1193E-01 

32 62.10 0.6141 760.00 700.03 0.7'80 0.7121 895.56 1.02P7 0.9007 ACETONE -0.4053E-02 0.2703E-02 
o.?-nuo 0.1630-0.1611 415.45 1.1195 0.0483 MFK-  0.1197E-02 -- 
0.1260 0.1090 0.1061 164.'0 3.91C(/ 0.0645 WATFP ).2050E-02 

33 59.90 0.6 200 7(0.00 754.11 0.7690 0.7081 034.01 1.1829 0.9820 ACETONE 0.9097E-03 0.3180E-02 
0.1320 0.111Ro-0. o v? 8 -113.8/1-  1;3012- 0;9457 i MFK -0.4771f-02  
0.2400 0.1430 0.1391 148.41 2.8398 0.9648 WATFR 0.3860E-02 

34 58.30 0.7400 760.00 744.16 0.3480 n.12/1 791.33 1.0314 0.0829 ACETONE 0.1090E-01 0.1127E-01 
n.1140 0.1520 0.171r, 7(2.14 1.2161 0.9422 mrK -0.19054-01 
0.1460 0.1000 0.1011 137.78 3.5554 0.9612 WATER -0.5412E-04 



ACETONEIII - CHLORM'ORmt21 ----MT-T-EtY-t-1-111:-/Cr-firlINTET/1- s,,, T-rm -16r- 

PURE COMPONENT PROPERTIES 

TC PC VC OMFf,A OmEGAH DIPOLE FTA CvMPONLNIT ID 

501.70 46.61 213.90 C.309 1.187 2.880 0.0 ArETIMIF 2 
,5-3-Ti.6oi ,54-.nr- -776.00 -  1.214- 0.187 1.020 -  0.20 cHLErrrpl .8 
575.10 16.11 110.50 0.'01 0.10? 1.650 0.50 MIPK 29 

 

PORE COMPONENT PREDICTIVE EQUATIONS • 

vAPer PRESSURE (ANTOINE) EDJATION COEFFICIENTS MOLAR VOLUME EQUATION COEFFICIENTS 

A R C COMPONENT A a C 

0.70200F 01 0.116101z-0-4 -1:22410E -03-  71C-tiCNE --(7.9-6167 - 02- --0:11426-E=12 0.1651F-03 
0.69031F 01 0.11630F 04 0.22740F 03 CHLERFRM 0.6137C 02 0.3026E-01 0.1191E-03 
0.68256F It--  D:12967E-14  ;20240t03-1* MIBK-----0-.;1202F -- 0?--  -,0.8257E.,.-01----0- .3367E03---- 

BINARY INTERACTION PARAMETERS 
MODEL Ntr.IER 4 11111AP- Y-rty---No.+3-LRs- 11P.OFR 

--75471 -ire.,4-5 ---ArTToNm - rtiLnPrRm 7 0 
149.62 -3.89 ACETONE - 116K 16 0 

-4E2.24 tonlo- CHLVR-1-1 - 'Milk 98' 0 

HALA CONSISTENCY TEST 

CM) -0.4451 

1-01-stAtY OP- TATISTtt-At. INPURNATTON • 

mply.  Alc. -,rv. Tm PRESSURE CALCS. 0.227CF 02 _ 

MEAN ARS. OEV. IN COMPOSITION CALCS. 
 COMPCNENT 1 0.114?E-01 

COMPCNENT 2 0.867AF-02 
'CC1PC4EMT--3- -n.74t- 11--02 

rnANI-MEAN - ABS.-DEV. IN COMPOSITION rAtrs. - o.c1roF-02 • - -- 



mut Ttermprmrrn-IrroTtnm PP4I1ItTI- 

COMPCSITICN RESIDUALS (EXP - clux-r- 
NO. T X P(XP 7C,1LC YFXP Y1410 11(1 GAMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

1 111.96 0.0110 760.00 731.00 0.0450 0.0401 1424.07  1.)E09 1.0008 ACETONE 0.408CE-02 0.2717E-02 
---0-.--0-15-P7   0.17750 0.0711 2127.1'1 9.5/-31 0.1913 CHUIPERM -0.2047E-02 

0.09/0 0.9010 1.9820 616.81 0.9907 0.9488 MIRK -0.20?4E-02 

2 109.14 0.0240 760.03 719.11 0.1080 0.1141 111(.(( 1.00/3 0.9405 ACETONE -0.6083E-02 0.6889E-02 
1. 1`517T"- 9.1110 0.1052 2561.12 0.5062 0.0889 cHinpr,km -0.4747E-07 
0.'1290 0.7910 0.78)7 589.22 0.99(.3 0.9470 MIRK 0.1034E-01 

3 102.04 0.0550 760.10 746.55 0.1960 0.2185 2725.10 1.079C 0.9942 ACETONE -0.2248E-01 0.1565E-01 
n.r10r 0.2750---- "- 0.2260 7194.03 0.6063 0.987,0 CH-1017E11X -0.9919E-03  
0.8201 1.5790 0.5555 477.61 0.9954 0.0441 MIRK 0.2347F-01 

4 105.52 0.0670 760.10 769.61 0.7180 0.2'17 2050.53 1.0053 0.9956 ACETONE -0.4370E-01 0.2957E-01 
0.119-l0 -1.1570 -1.157/ 7-1/7.11 -  0.5750 0.,N5f0 -CHLORFP0 -0.6514E-03  
0.9010 0.11,)0 1.607 530.10 1.0001 0.9416 MIRK 0.4435F-01 

5 96.07 0.0670 760.00 735.14 0.717C 0.2301 2353.11 1.0052 0.0021 ACETONE -0.1387E-01 0.9248E-02 
-0.7170 0.1600 0..1(42 1/91.91 0.6374 0.1901 CHLOPIRM 0.1780E-02 
0.7160 0.4150 0.4349 396.'4 0.9036 0.9432 MIRK 0.1009E-01 , 

6 89.36 0.1710 760.03 722.27 0.7720 0.2250 1990.06 1.0195 0.0906 ACETONE -0.2991E-02 0.5641E-02 
'''',..-1211 0.1160 0.5075 1601.16 0.6810 0.9784 CHLORFPM 0.11459E-02 
0.5040 0.2620 0.2675 119.18 0.9558 0.9424 MINK -0.5473E-02 

7 79.33 0.3710 760.00 709.00 0.1550 3.1614 1505./4 0.9620 0.9896 ACETONE -0.6445E-02 0.1132E-01 
1.5,A1  0./400 1.7211 1227.1 5- 0.7752 0.9752 CHLOPfRM 0.16,9er-01  
0.1990 0.1050 0.1155 225.95 0.8531 0.9402 MIRK -0.1053E-01 

8 84.74 0.0910 760.00 725.91 0.1770 0.1992 1749.61 1.0071 0.9899 ACETONE -0.2217E-01 0.1477E-01 
0. 4 >ci-• 0.40C 0.(152 1410.P4 0.7254 0.9764 CHLOPERM 0.2070E-01 
0.4940 0.1030 0.1815 273.00 3.9151 0.9409 MiRK 0.1462E-0? 

Q 09.85 0.0910 760.00 740.69  1.2c)50 /.1070  2594.21 1.3794 0.0914 ACETONE -0.1280E-01 0.8590E-02 
1.0910 1.1700 0.1661 2014.04 0.5943 0.9334 CHLOPERM 0.37021-02 
0.9211 0.9350 0.5251 446.(0 3.9577 0.0435 MIRK 0.9181E-02 

10 65.79 0.0900 760.00 724.93 0.0905 0.0996 1006.57 0.7139 0.9881 ACETONE -0.0071F-02 0.6517E-02 
0.-7010 9,1905 0.1897 810.02 0.9410 0.0700 C0109c0M 0.0772F-02 
1.1110 0.1100 0.0107 135.50 0.5157 0.9114 018K -0.70861-03 

11 94.36 0.1010 760.00 736.42 0.4 ",0 0.1314 7253.50 1.0675 0.9914 ACETONE -0.1037E-01 0.6911E-02 
0.1910 0.1 170 0.2810 1015./6 ).6211 0.9816 CHLIPF9M 0.9274E-04 
0.7210 3.1900 0.3877 375.09 0.9308 0.0423 MIRK 0.1027F-01 

1 7  79.17  1.1710 760.00 716.79  0.7410 0.2400  1406.71 0.9155  0.0090 ACETONE -0.8850i-02 0.1035E-01 
1.4791 0.(,480 0.6325 1770.0(' ).7)42 0.07,-,0 cotow?1 0.15921-01 
0.4000 0.1110 0.1177 224.16 0.9799 0.0393 MIRK -0.6684E-02 

13 74.33 0.1720 760.00 713.86 0.1950 0.2068 1303.59 0.0153 0.0807 ACETONE -0.1179E-01 0.1237E-01 
1.'1110 0.7450 0.7?54-  10t6.91 -1%9170  0.'11714 CHLonvam 0.19561-01  
0.2970 0.0600 0.0668 130.17 0.7961 0.9374 MIRK -0.6777E-02 



MuLTICOm00M0NT c0L0111N 1-71- 151 T5 (rn,IT.1 

' • ' - • - COMPOSITION RESTDUALS-  MEXP-=CALCr- 
N1. T X PEXP PCALC yrxp NieCALC 1- 101. G6M1A PHI COMPONENT BY COMPONENT MEAN ABS DEV 

14 84.15 0.1260 760.00 735.64 0.2810 0.3041 1721.68 1.0175 0.9392 ACETONE -0.2314F-01 0.1543E-01 
340 -0:5- r4-1-  • 17307;'97- -0-:-7023-  0-:-0762- -CHLTIP-PPM-----1--;2110-E0,01 

0.4Q90 1.1030 0.101c 267.50 0.9367 0.9394 MIRK 0.1246F-02 

15 87.34 0.1120 760.00 743.01 0.1160 0.3574 1001. 93 1.0438 0.9806 ACETONE -0.2134E-01 0.1424E-01 
0.4100 0.394? 1930.76 0.6599 0.9775 CHLORFRM 0-.1576E-01------  - ' ---- -------- 

0.9070 0.254C 0.2484 303.46 0.9697 0.9401 MIRK 0.55SAF-02 

16 06.58 0.1345 760.00 762.01 0.4100 0.'.404 2383.19 1.0777 0.9917 ACETONE -0.2.841F-01 0.1894E-01 
0-.0171- 0.1880 0.1344 1917.21 0.5758 0.9918 CHLnRFPM 0.3646F-02 
0.8085 0.4820 0.45/2 401.19 1.0006 0.9'.09 PIIIK 0.2476E-01 

17 70.40 0.1430 760.00 722.42 0.187C 0.1979 1159.67 0.8406 0.0882 ACETONE -0.1080E-01 0.1157E-01 
0:4-n10 0.71-50---007477-- -(.162.14 1.0614 0.9710 -CHLOPERM 0:-/-735E-01  
0.2020 0.0260 0.0345 162.21 0.7072 0.9346 MIRK -0.6476E-02 

18 91.44 0.1590 760.00 754.43 0.4550 0.4763 2090.73 1.0674 0.9901 ACETONE -0.2134E-01 0.1422E-01 
0-:-/-320- 0.1800-  0.1813 1688.04 0.5994 '0.0794-  tHLORFPM 0.6702E-02  
0.7010 0.3570 0.3424 141.94 0.9968 0.0399 MIRK 0.1463E-01 

19 78.37 0.1010 760.00 724.86 0.3550 0.3678 1465.15 0.9910 0.9983 ACETONE -0.1284E-C1 0.1189E-01 
0.41-10 - 0.9320 0.514? 1199.08 0.7252 0.9747 CHLOPFPM 0.1783F-01 
0.4010 0.1130 0.1180 218.10 0.9129 0.9380 MIRK -0.4997E-02 

20 82.71 0.1820 760.00 733.49 0.4190 0.4288 1654.09 1.0295 0.9886 ACETONE -0.9757E-02 0.6590E-02 
0.080 1-.119-0-  0.11nr -1345:11 -0.6706 -0.9762-  CHtORFRR-- -0.9814E-02  
0.5100 0.1020 0.1821 254.53 0.9610 0.9308 MICK -0.1284E-03 

21 74.29 0.1920 760.00 724.15 1.2900 0.3114 1302.06 0.0378 0.0991 ACETONE -0.1343E-01 0.1390E-01 
1.-5210- 0.4400 0.6102 1065.70 0.7036 0.9732 CHLORFRM- 0.2085F-01 -- 

- 1.2970 0.0620 0.0694 107.09 0.8399 0.9364 MIRK -0.7430E-02 

22 70.60 0.1050 760.00 722.97 9.2570 0.2651 1146.60  0.8748 0.9879 ACETONE -0.8085E-02 0.9238E-02 
-0.6190-- 1.7110 0.6071 957.04 0.8307 0.9719 CHLOPFPM 0-.1395E-01 - 
1.'170 0.0320 0.0378 163.46 0.7510 0.9345 MIRK -0.5776E-02 

23 86.64 0.1980 760.00 749.19 3.9120 0.5215 1841.06 1.05(6 0.9990 ACETONE -0.9519E-02 0.6346E-02 
0.t79 1:7270 -0:219T 1'+97.49 0.6111 0:9777 rlitnPfRpr  0.7724E-02  
0.6270 0.2610 0.250? 291.40 0.9931 . 0.9386 MIRK 0.1794E-02 

24 87.25 0.2390 760.00 770.15 0.5250 0.t1 17?.?? 1.0644 0.0887 ACFTCNE 0.9 345E-03 0.1518E-01 
 1.1000 0.1700 0.0929 1516.31 1.5748 0.9/79 CHLURFRM - -0.2277E-01-  

0.6820 0.3050 0.2832_ 297.48 1.0035 0.9370 MINK 0.2194E-01 

25 73.93 0.2520 -760.00 730.04 1.427u 0.4359 1?0R.36 1.,w52 0.98/4 ACETONE -0.8691F-02 0.9629E-02 
-0.4420 0.0140 1.4096 1054.90 0.7439 0.9732 CHLOPFPM 0.1444E-01 
0.3160 0.0690 0.0146 105.39, 0.3034 0.9354 MIRK -0.5551E-02 

26 67.21 0.2540 760.00 739.24 0.2810 3.799J 1051.09 0.9141 0.9970 ACETONE -0.1796E-01 0.1197E-01 
---0.6111"r-- 0.1020.  0.(067- 566.35 0.87+;/ 0.0/11 •CHLURFPM 0-.157tE-01  

0.111 n 0.01/0 0.0143 143.32 0.6777 0.9310 MIRK 0.2680E-02 



i t1-1--P f s ot-r--  t r -1 r . ) - 

COMPOSITION RESIDUALS (EXP - CALC1-- 
NO. I X PFXP PCAtC YFXP YCA1C FIN flAMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

27 77.33 0.2970 760.00 736.91 0.5030 0.5000 1422.70 1./087 0.9875 ACETONE -0.5034E-02 0.5709E-02 
0.''360 -._.0.z 82.0._._"-0.3734 11(1.16 0.6894 0.9745 CHLORFRM  0.85631-02 
0.4170 0.1150 0.1185 210.1? 0.9919 0.0362 MIBK -0.3930E-02 

28 70.41 0.76)0 760.00 731.49 0.3730 0.1791 1160.07 0.9092 0.0872 ACETONE -0.6091E-02 0.6841E-02 
0-.517'i 0.5920 0.5117 952.f? 0.8053 0.0/18 CHU-WPM 0.102(F-01 - ------ 

0.7025 0.0150 0.030? 162.29 0.8103 0.9335 MIRK -0.4160E-02 

29 80.17 0.2710 760.)0 746.08 1.582C 0.9903 1541.76 1.0382 0.9876 ACETONE -0.8264E-02 0.5509E-02 
n.27,(1- 0.9500 0.2471. 1755.7? 0.6101 0.0756 CHLORFPM 0.7900E-02 
0.9170 0.1680 0.1676 232.73 0.9881 0.9364 MIRK 0.3547E-03 

30 82.87 0.2890 760.00 764.31 0.654C 0.6643 1662.21 1.0553 0.9878 ACETONE -0.1027E-01 0.6849E-02 
--07.-1-1-111--- -0.1700 -0.1116-  1'450.89 0.5832 0.-9765 CHLORFPM  0.2441f-02- 
0.6140 0.)760 0.7182 259.06 1.0043 0.9358 MIRK 0.7E132E-02 

31 72.81 0.1340 760.00 738.07 1.9980 0.5655 1246.41 0.9867 0.9867 ACETONE -0.7543E-02 0.5028E-02 
-rt. 3990 0.16/0 0.390G ._..-1021.44 !).7021. _....0.Q731 CHLOPFPM -0.7447E-02 
0.3070 0.1750 0.0749 177.77 0.9418 0.0339 MIRK 0.9471E-04 

32 69.94 0.395 760.00 739.25 0.4930 0.4999 1143.65 0.9365 0.9865 ACETONE -0.6936E-02 0.4624E-02 
0.-45'75 0.4620 0.4511 919.56 0.7645 0.0717 CHLORERM 0.3151E-02  
0.2030 0.1450 0.0412 159.37 0.8742 0.9324 MIBK 0.3784E-02 

33 74.94 0.1560 760.00 744.66 0.6540 0.6580  1377.10 1.0719 0.9067 ACETONE -0.40041-02 0.3996E-02 
0.24)0 --'1.23G0 -0.2"10') -1.105.-̀ 7 ----I .f,1s15- 0.9741-  Clitt1FTRM  0.5088T-02-- 
0.4040 1.1100 0.1111 19'..48 0.9003 0.0341 M131( -0.1095F-02 

34 66.68 0.3625 760.00 749.85 1.4100 0.4309 1014.15 J.8E01 0.9862 ACETONE -0.9869E-02 0.6579E-02 
n.552' 0.0550 0.64'.9-  062.(5 1.1374 0.9701 CHLOPFPM  0.81311E-02 
1.0051 0.0150 0.0133 140.31 0.7679 0.0300 MIRK 0.1730E-02 

35 66.06 0.5825 760.0C 741.00 0.4770 0.4814 11'40.64 1.8886 0.9861 ACETONE -0.4376E-02 0.5425E-02 
11.5165 0.5100 0.5010  P57./8 0.8148 0.9704 CHLHRFRM 0.8137E-02 
0.1011 0.1130 0.)168 141.16 0.8077 0.0303 MIRK -0.3761E-02 

36 76.65 0.1111 760.00 754.0) 0.7440 0.7511 1394.64 1.0434 0.9867 ACETONE -0.7140E-02 0.4760E-02 
0.1-1-01 0.1100 0.0988 -1119.10  0.5/77 0.9750 ft-41081PM 0.1243F-02- 
0.9170 0.1560 0.1901 204.9P 1.0121 0.0337 MIRK 0.5897E-02 

37 68.6? 0.4400 760.00 744.61 0.6140 0.6388 1098.69 0.9674 0.9858 ACETONE -0.47811-02 0.4431E-02 
0.3980 0.3260 0.1194 004.60 0.7121 0.0716 cHinRiPm 0.6642E-02 
0.2020 0.0400 0.0419 191.44 0.9449 0.0310 MIPK -0.1870E-02 

38 70.51 0.4490 760.00 745.39 0.1200 0.7173 1161.9? 1.0061  0.9859  ACETONE 0.266?F-02 0.4048E-02 
1.7440- 0.7150 0.2116 995.42 0.649( 0.9727 EHL/P1PM 0.34051-02 
0.3131 0.0650 0.3711 162.00 0.9999 0.9317 MIRK -0.6076E-02 

39 65.85 0.4770 760.00 742.82 0.6160 0.6094 1008.45 0.9249 0.0856 ACETONE -0.34081-02 0.2269E-02 
0.4720 0.3750 0.3777 811.53 0.7635 0.9706 CHLORF8M  0.2260E-02  
0.1110 0.0190 0.0179 115.81 0.8949 0.0295 MIRK 0.11391-02 



---Mttitertt.trt-M Plt-Siltrillt111---tfl tin ---.-t ctrnr.-1 

COMPOSITION RESIDUALS- 11XF" - CAI.C1- 
NO. T X PLXP PCALC YPXP YCALC Flu GAMMA PHI COMPONENT BY COMPONENT MEAN ABS 0EV 

40 71.63 0.4870 760.00 754.7') 0.1080 0.8118 1203.35 1.0303 0.9858 ACETONE -0.5796E-02 0.3862E-02 
0.1-1-1n -0://700 0:18nt- -98'7.15 -0.5755 0.-9735 tlitnRrvit G;39t0E-02  
1.40,0 0.1020 0.1001 170.01 1.0247 0.0312 918K 0.1879E-02 

41 64.19 0.r535 760.00 747.99 7.6045 0.7113 978.57 0.9500 0.9851 ACETONE -0.5767E-02 0.3042E-02 
0.1499- 0.1075 0.2822 917.59 0.7236 0.0704 CHUIRFRM 0.528(E-07 
0.0070 0.0180 0.0175 130.73 3.9553 0.9284 MIRK 0.47351-03 

42 66.50 0.5640 760.00 750.88 0.7783 0.7321 1020.08 0.9939 0.9851 ACETONE -0.4055F-02 0.3353E-02 
 0.7190- 0.1820 0.1770 94g.04 7.6459 0.9714 CHLORrPM 0.5027F-02 
0.1110 0.1400 0.0410 139.17 1.01511 0.0299 MIRK -0.9718F-03 

43 67.17 0.5815 760.00 745.59 0.9600 0.8615 1050.68 1.0119 0.9853 ACETONE -0.1459E-02 0.1564E-02 
0.1060 -0:875U---0.072.7_-- 865.11 -0-.5726 0.9724-C1110PEPM  0.2343r-172- 
0.1045 0.0650 0.3659 143.10 1.0430 0.9293 MIRK -0.8900E-03 

44 62.50 0.5895 760.00 671.91 0.1660 0.8065 907.12 0.9968 0.9862 ACETONE 0.5952E-01 0.3968E-01 
0.2135  ' 1.1460 0.1591 790.28 0.6312 0.1733 CHLORFRM -0.9027F-02  
1.1970 -.1120 0.0185 118.70 1.0274 0.9330 MIRK -0.5048E-01 

49 63.75 1.6929 760.00 749.81 0.9940 0.1064 041.98 1.00R3 0.9847 ACETONE -0.2420E-02 0.1813E-02 
0.1140- 0.1670 0.0643 770.R6 0.5747 0.9712 CHLOPFRM 0.2716E-02 
0.2035 0.0390 0.0303 124.87 1.0683 0.0270 MIRK -0.2933E-03 

46 60.17 0.0175 760.00 749.51 0.9330 0.9373 841.38 1.0010 0.9841 ACETONE -0.431EE-02 0.2876E-02 
0.0821 0:-147C---0.0491 697.41 0.5697 C.9701 CHLORFRM -0.1724E-O2  
0.1000 0./200 0.0174 107.89 1.1121 0.9245 MIRK 0.2510E-02 



ETHANOL 11) - C1itftrffIftm-12-1 - ArETtrifIstt - ”rx1N1141 WiTim nwr __ _ 

PURE COMPONENT PROPERTIES 

TC PC VC OMEGA (11F1AH )IPOLE ETA COmPCNFNT I.) 

516.00 63.00 161.30 0.637 1.159  1.6c0 1.10 1-THANOL 11 
-53660-"-14.00 776.00 1.714 1.117 1.120 0.29 cntcFrPm 8 
508.70 46.60 713.50 0.301 0.107 2.880 0.0 ACETTNE 2 
-50-7:10--------7--  177.40 0.201 0.) 0.0 0.0 FLYANE In 

PUP E C IMPON ENT PRP 0ICT ttt E-POU AT TIM S 

VAPOR---PRFSStAr -IA NTO ! NE ) FOOATION COFFE IC I E NTS MOLAR VOLUME EQUATION COEFF ICIENTS-  ---- 

A   n C- COMP( NENT A -ft C 

0.80449E 01 0.15543(-  )4 0.72265F 03 ETHANOL. 0.5370E 02 -0.3111E-01 0.1600E-03 
 0;-61031F Al -0.11610F 04 0.77740E 03 CHLERFPm 0.6107E 02 0.3026E-01 G.1191E-03 
0.70200F 01 0.11610F 14 0.224000 03 ACETONE 0.5686E 02 0.8426F-02 0.1651E-03 
-0.60778F-01 0.11715E 14 0.77417E 03 HEXANE 0.1760E 03 -0.1446E 00 0.5472E-01 

BINARY INTERACTION PARAMETERS 
Mi )E1 NOMBET -4  RINARY 10 NUMBERS ORDER 

1366-;94 -179.11 ETHANOL - CHLORFRM 281 1 
231.01 244.30 ETHANOL - ACETONE q 1 

23e-87-2-8 29-9-:91 FTrinNnt-- ItEXANC- /87 1 
-443.65 19.73 CHLO9FRm - ACFTPNE 215 I 
1/0.-67 744.'o7- -CHI rm-R-A - HFY1Nt ?ql 0 - 
016.64 429.31 ACIT1N1 - HrKANL 714 0 

HALA CCNtASTENCY TEST  

CTtIl -n.n117 - 
C1(2) -4.13f9 
k.1-131 1.7545  

SUMMARY OF STATISTICAL INFORmATION 
_ . 

MEAN A8S. OFV. IN PPESSUPE CALCS. O.IPRSF 02 
MEAN ARS. OFV. IN COMPOSITION CALCS. 

COMPCNINT 1 0.51701-02 
CLMPCNINT 2 0.630l1-02 -- - ------------ - 
CEMP(NINT 3 0.0837E-02 
COMPCNFNT 4 0.1234E-01 

GRAND _'11-AN ABS. OEN/. IN COMPOSITION CAtCS. 0.8164E-02 - - 



•-tit-rs------ 

COMPOSITION RESIDUALS (EXP - CALC1 
NO. T X PEXP prALE YCXP YCA1L FICI GAlmA 'HI COMPONENT BY COMPONENT MEAN ABS 0EV 

1 55.1C 0.1011 738.20 739.55 0.1730 0.1861 2/4.00  4.4004 0.9593 ETHANOL -0.1311E-01 0.6559E-02 
). t;<00 rT0890 0.197t- r90.16 1.0989 0.9674 -C1L011M  0.28141-01 
0.1100 0.1900 0.1154 709.(6 1.8703 0. 0 708 ACETONE 0.4625E-02 
IT.-7310--- 1.c49C 0.9410 4 ,)9.17 1.1(00 0.9504 HEXANt  0.11214C-02 

2 55.00 0.1000 783.70 781.28 1.1170 0.1110 774.99 1.7414 0.9534 ITHPNOL -0.2099E-01 0.1082E-0/ 
0.1110 0.1/20 0.071? 590.36 9.9090 0.0678 CHLOPF0 M 0.7978F-03 
0;77100 1.1180 0-.1016 708.6tc-  1:6911-  0.973'3 A0CTONE- -0.6410E-03- 
0.6100 0.5030 0.4822 465.17 1.2706 0.0464 HEXANE 0.2083E-01 

3 55.00 0.1000 803.50 B09.90 0.1110 0.1096 274.09 3.0364 0.9486 ETHANOL 0.2414E-02 0.3317E-02 
0.1000 0.0610 0.0E • 04 590.36 0.7997 0.9677 CHLORERM 0.5608E-03 . 
0.1/110 0.1160 0.39?6 708.66 1.4536 0.9748 ACETONE -0.6633E-02 
-GT5111 0.4470_..___.0.4"i13--- 465.17 -1.41/9-_0.9413--- HEXANE 0.3661E-02 

------4----55-;01 0.111-0 m17-.00-  -827.11 0.0960 0.0817 274.09 2.5521 0.9448 ETHANOL 0.6254F-02 U.3125E---Oz 
0.1000 0.0530 0.0533 90 0.1/ 0.7203 0.9676 CHLORFPM -0.3237E-03 
0.4010- 0.4550 0.4997 708.66 1.2935 0.9759 ACETONE -0.7413E-03 
0.4001 1.3060 0.4012 465.17 1.6188 0.9411 HEXANE -0.5183F-02 

5 55.00 0.1100 821.80 833.39 0.1790 0.0774 274.09 2.2117 0.9416 ETHANOL 0.155cE-02 0.4634E-02 
0.1101   0.1500 0.0488 990.16 1.6643 0.9676 CH1ORERM-  0.1203E-02 -- 
1.5100 0.9170 0.5195 701.16 1.1692 0.9769 ACETONE 0.6510E-02 

 1.3110 0.3540 0.3633 469.17 2.0274 0.9398 HEXANE -0.9265E-02 

125.07v1.1740-0.0710- 774.00 1.9727 -0.9398 ETHANOL 0.4041E-02 0.1456E=101 ----- . . 
0.1100 0.0500 0.0466 590.36 0.6284 0.9680 CHIOPERM 0.3394E-02 
0.6000  0.5910 0.5693 701.16 1.0772 0.9781 ACETONE 0.2168E-01 
0.2010 0. 70 50 0.3141 465.17 2.6028 0.9395 HEXANE -0.2911E-01 

7 55.00 0.1000 776.90 786.09 0.0700 0.0676 274.09 1.8122 9.9364 ETHANOL 0.2362E-02 0.1826E-01 
0.1110  -0.1520 0.0477 990.36 0.6132 0.9693 tHLORFRM 0.4334E-02  
0.7000 0.6860 0.6567_ 708.66 1.0163 0.9803 ACETONE 0.2987E-01 
0.1001 _,_.._____..__-0.1920____ . 0.2285  465.17 3.6162 0.9414 HEXANE -0.3652E-01 - 

8 55-300 0.1100-723.11 -724.22 0.144C 0.1735 274.09 4.3880 0.9591 ETHANOL -0.2953E-01 0.t477E-0t  
0.2000 0.1790 0.1767 990.16 1.0456 0. 9674 CH1OPF1M 0.2272E-02 
0.10-10 -1.1970 0.1549 708.66 1.9340 0.9723 ACETONE- 0.2198E-02 - 
0.60 •')0 0.5200 0.4949 415.17 1.2162 0.9516 HEXANE 0.2506E-01 

9 55.00 0.1000 764.60 770.58 0.1090 0.1015 274.09 2.8655 0.9505 ETHANOL 0.1521E-02 0.1006E-02 
-0.7100 0.1300 0.1299 590.36 0.81/9 0.0643 CHLORFOM 0.1743F-03 

0.3000 0.3540 0.3937 701.66 1.2477 C. 0 761 ACETONE 0.3091E-03 
0.4191 9.41/0 0.4090 46 9 .17 1.5947 0.9463 HEXANE -0.2014F-02  

/17- -95.10 0.1100 /71.70 779.11 1.1960 1.0910 2/4.09 2.4410 0.0471 ETHANOL 0.5030E-02 0.7551E-02  
0.2000 0.1200 0.1175 591.16 0.7488 0.9686 CHLOP1-8M 0.2490E-02 
1.4010 0.4310 0.4234 7)8.66 1.1344 0.9773 ACETONE 0.7972E-02 
1.3100 0.1930 0.3631 515.17 1.9 3?0 0. 0448 HEXANE -0.1511E-01 

11 99.00 0.1000 762.40 773.55 0.1830 0.3809 274.09 2.1509 0.9442 ETHANOL 0.2091E-02 0.1102E-01 
 1.7000 0.1100 0.1111 590.16 0.7033 0.0691 CHLORFRM 0.6870E-02 
0.9011 0.5050 0.4919 798.66 1.0480 0.9787 ACETONE 0.1307E-01 
0.2000  0.7040 0.3160 465.17 2.4687 0.'1444- HEXANE =0.2204E-01 _ - 



rrrtritt s/ ft I S I 00N-1-. / 

COMPOSITION RESIDUALS tEXP - DALCI 
NO. T X PFXP PCN1f YFXP YCALC FI11 GAAMA PHI COMPONENT PY COMPONENT MEAN ABS °EV 

12 55.00 0.1000 728.70 134.31 9.0400 0.0772 274.09 1.9541 0.9416 ETHANOL 0.2795E-02 0.2283E-01 
1.1'111? 0.11//0 0.117( 990.16 0.6012 0.9704 -CHLORERM 0.6407E-02 _ - - 
0.6001 0.6190 0.5825 704.66 0.9896 0.0810 ACETONE 0.3646E-01 
-(1.1100 1.1020 0.2277 465.17 1.4017 C. 0460 HEXANE -0.4567E-01 

15----- 710 0.1010 -707.-00 - 717.44 1.1670 0.1610 274.01 4.0013 0.0506 ETHAKElL 0.9946E-03 0.6639E-02-- 
0.1000 0.7 780 0.7657 500.16 1.0311 0.0674 CHLORFRM 0.1220E-01 
0.111/0 -0.1180 0.1291 -708.66 1.2607 0.9739 ACETONE  -0.1111E-0i  
0.5000 1.4420 0.4442 465.17 1.2901 0.9527 HEXANE -0.2166F-02 

14 55.00 0.1000 716.50 726.34 0.1240 0.1270 274.00 3.2277 0.0551 ETHANOL -0.1796F-02 0.2510E-02 
0.3000  0.2170 0.7170 990.36 0.9105 0.0684 CHLORFPM 0.502?E-02 -- 
0.2010 0.2330 0.2335 708.66 1.1647 0.9760 ACETONE -0.4971E-03 
0.4'19/ -1.4160 0.4067  -465.17 1.5021 -0.0507 HEXANE -0.7293E-03  

15 55.-1C-0.113/ 725.10-  733.74 0.1050 0.1063 274.09 2.7036 0.9570 ETHANOL -0.1318E-02 """ 4.9635E-02  
0.1000 0. 7 260 0.7090 590.3E 0.8364 0.9690 CHLORFRM 0.1703E-01 
1.1010 0.3? 10 0.1110 700.66 1.0725 0.0776 ACETONE 0.2741E-02 _  

1.3110 0.3480 0.3660 465.17 1.9177 0.9493 HEXANE -0.1705E-01 

16 55.00 0.1000 715.50 728.67 0.1080 0.0931 274.00  2.1449 0.0400 ETHANOL 0.4851E-02 0.5423E-02 
0.1110 - 0.1010 0.1061 990.11 0.7309 0.0697 CHIORFRM -0.531(F-02 
0.4)01 0.3970 0.3075 708.66 0.0070 0.9702 ACETONE -0.5531E-02 
0.7001' 0.3100 0.3130 465.17 2.3148 0.0488 HEXANE 0.0087E-02 

17 55.30 0. 1010----69-0 717./%1---11.1440 0.1491 274.00 3.6401 0.9580 ETHANOL -0.511tF-02 0.6133E-02  
0.4000 0.1620 0.3540 900.16 1.0169 0.0675 CHLORFRM 0.7234E-02 
-1.1111  0.1090 0.1177 708.(6 1.0379 0.9755 ACETONE -0.8749E-02 
0.4001 0.1950 0.3804 469 .17 1.3003 0.9539 HEXANE 0.6E34E-02 

14 55.00 0.1100 600.80 702.37 0.1200 0.1226 274.00 2.9062 0.9554 ETHANOL -0.2635E-02 0.6817E-02 
0.40/1  0.3120 D.32I5 500.16 0.9218 0.9687 CHLOREPM 0.4671E-03 
0.20)1 0.10 20 0.7010 700.66 0.9808 0.0/76 ACETONE -0.1100E-01 

-1.111G 0.1160 0.3528 460.1' 1.6041 0.9528 HEXANE 0.1317F-01 

19 55-i'0C -0-.1011 6E11.90 694.18 0.1070 0.1360 274.0° 2.59(? 0.0528 ETHANOL 0.9596E-03 D.9879E-02  
0.4000 0.1100 0.1010 ,90.3( 0.850P 0.069P CHLORFRM 0.8181E-02 
1.-1110 0.2700 0.2198 POP.66 0.015? 0.0704 ACETONE -0.1076E-01  
0.2101 0.3130 0.3024 4r 0 .17 7.141? 0.0975 HEXANE 0.1061F-01 

20 55.00 0.1000 654.20 664.30 0.0990 0.0084 274.00  2.76?9 0.0609 FTHANOI 0.5783F-03 0.8969E-02 
1.4000  0.3100 0.3016 990.36 0.0220 0.0114 CHLORFRM 0.8302E-02 
0.4101 0.1940 1.3050 718.(( 0.0 7 8 0.9319 ACETONE 0.8974E-02 
1.1010 0.1970 0.2149 465.17 2.9150 0.0539 HEXANE -0.1794F-01 

2t- 55700 -cr. tnnn 683.80 689.99 0.1170 1.1394 274.09 1.3773 0.9512 ETHANOL -0.1363E-02 0.1013E-01  
0.5010 0.4100 0.4457 901.16 1.0094 0.0678 CHioRrPm -0.7671E-0? 
1.1011 0.1790 0.0902 700.(6 0.4564 0.9774 ACETONE. -0.1112F-01 
0.3001 0.3460 0.3257 465.17 1.5312 0.9551 HEXAIIE 0.2026E-01 

22 55.00 0.1001 665.50 676.04 0.1220 0.1185 274.19 2.7874 0.0554 ETHANOL 0.3477E-02 0.1099E-01 
0.5111  0.4190-  0.4716 590.11 0.9135 0.9693 CHInPFP4 0.1716E-01 
0.1000 0.1790 0.1779 708.66 0.8289 0.9795 ACETONE 0.1143E-02 - .....  -0.7101 0.2600 0.2820  465.17 1.9484-  0.9552 HEXANE -0.2197E-01  



hvLrfCnMpvNrqr 3nu/rzuw x-t^cnTS-t-L"mr-.) ------ '------ 

-----------''-- - - Conpn5ITxon ns3IuuxLS <EXP -CAcCY 
N1 u. T X vrxr vc^L[ vpxp vcm ~n c p|/.~ ^mu v*l cnwpnwcwT BY [n*pcwemr MEAN ABS DE v 

73 55.00 n.|on0 634,70 '.44.aq 0.10*0 n. 1 op ~ ~ ,~^.o 2 .43u2 0.»536 sT HxN:L 0.4383F-03 0.1082E-¢1 
n.~n no --------'-----n.~`~zn----  ~!t 207 -7c  --3.ppos--  U - nTIZ--~n~nrpv~--~ -- o -2llnF=o I---  
0. 1010 o_r''6o o.z7n^ /jp.^6 o.un/3 0.9022 ^c*run+ -0.4361L-02 n,/~n7--'----'-----~ -'~- n n n .~~n' ~~,ruo1 *6r, 17 n.a+ 41 0,9 r 67 - ncxxnc '-0.172mF-01 - -------- 

a* 5 r: uuq.,n -*74.~)+ ').|x:1n n.1293 p74.~» 3.o402 0.n5 () 4 cr*^mnL -0.1344p-07 0. 6774E-02 
n.6), ) ) o.mxu o.1) 4 3) rr)o.Ae o."() (i 1 o,Wixs Ounnrnn -0.804pr-02 
o.t l'/n ------n~~r~o--n-nrf,r --- -`)n~*,,--n.rrpr---o.nrnr--- cp,mv~ =n  .4ru1c~nx  

~ n.,000 o.z^xo o.z 1 ~ + 65.}r 1 .~3r6 o."~ 0:1355F-01* /*x^wc u.s~p-n~ 

25 55.00 o.100 ann.rn 640.1n n.L 15o n.||ro ,/+^o« /.^u61 o."*s pr*^mnL -0.2012c-02 0°113+*-01 ---r%/nTnn-''--------'---'---n -1567n--n~5443 0.c)572--  0.9705 cnLnnFpn---  0~226ne=01 -- -  -'--- 
n.ronn n.1spo o.\rvz 718.*6 0.7047 0.9823 ^xcTnwE -0. 2197E-03 

'n.--t 5nu n.-crn*----4n').' ---2.-3570---0.n5m6- --Hpxxne =n.2043c=01  

za 0.rnm7 - o 1znn--n.1z3z----2r4.nn' - z.rnn7'--n.q5n7---srnxmoz ------- n.snnns-oz 154aE-02--'-- 
0.7no0 0.6s30 0.4,571 nvo.% 1,0023 0,v6113 [nUnxprm o.assns-na 
'c-/con------'---------n.1x6n 0.0694 708.66-   0.5x94 --0.9822 ---xCprowE------0-5624s-03-- ---'-- 
n./oou 0. 1560 0,1537 +65. 17 2 .o56» n.nno+ *Exuws o.aZnE-na  '----------- --- -------- -- ----- 

2r 55.00 o.z)uo 736.70 r41.6z o.n/xo 0.2271 27 4 .o" 2 .ox» 4 0.9538 sr*^wo L 0.897oE-03 0.8004E-02 
o~t -- --- n.7nuo --n.on7n --  ~~~o.no -  x.n~~~ -  n.nxa~--Co~onrnn---=oJan7s-nZ ---- 
«./o>n 0.1,*31) 0./5/1 70o.** 1.58-11 0.96+0 «ccrowE -0.1+15E-01 

0.9+30--n,~z7n---~~~~~./T- -x.3zT7'--o.o5/a--- ocxxuE 

oo nn.uo 0 77s";r'i-o.\740--0.1 2~*065 0.0537-- ern^nnr--  ucno:-9s-u2  
n.}non o.:0oo 0,0726 ono o .~u :9 210 0.9669 CnLnnrnm -0.4627p-02 n~znnn------- '--- n.777u o.z0 ,4z 70R. 6F \.enn 0.9714 ^Cp7nns' n.TooU-nz -- '---- 
o.soon o.^o10 o,4rz~ 4^s.17 1.4oT5 u.n4m xcxxwc n.o7s»E-oz ~    

29 55.00 o.zono 801.60 800,14 o.1 -180 o,Gxo 774.09 i."/»n 0.0460 crv^WnL -0.4n4oa-03 0.1322E-01 --o- yo o - r46o-'0.«6r^ -coLovrvM ~n - 346nL"02 --- 
o,~onn n,~~oV n,~Z~~ /o^.~/ '.i^o+ 0.»7*8 ^[FTnnE 0~26+5c-01 -----0.]1n0-''---~- '--- - - o.1610 o.»nIli 405.17 z.onn/ 0.0442 npxxns---- -o,2z5l[-nz ---'---- 

3m----3,5-;-on r17^.- *n ------ nm3./z 0. 1260' 0. 12(11 /7'1.o« l.7413+ 0,9430 pn/xwnL --'-o.vsnop-n3---Ool303E-0X~---- 
o.1nno o. 'i|o 0,0531 ^-)o.V, 11).a"92 0.11683 oHU)xrxp -n.pzsor-mZ 
0. 911) o-- ------- 'o.s\6u--n.4vpn---'ro°. I.n^|1-n.«ru5 -n.?6116c~01  
o.,o/o n.so,o o.sz9* 46v.` 7 /,^n^ o.^439 npxxne -n,zzo«p-nz `  

31 55.00 o.enoo T57.n0 764.90 n.\/~u u.1r++ 0.6163f--0377~.nn ~.~2o~ o.000~ cnmmo~ o.~~~~-o~ 0°5]29E-V2 
n~ n.~~n -- - - 

-- '~' ' 
-- o 0.676F394o 0.0540 ^n.ro o.~7~ 0. 11 700 Cy/r»rp M -0.276,21-04 --- -  ---- 

o.0000 1.5"2.0 3,5*1?o 7n».66 1.0221 0.n792 xcpTc~Js 0.1004e-01 
o~tn~n ---' ----~----'~o~z~yo-'o.- *uy..r--y.rora -0,9459'---wpx*ne----o,I063c-n1 ----'  

' 
r17 55-.0-c -%- xnoo--77n;no--rrn.1r - o,zmn 11).21 44 774.1)" ,.rzrn o,«r,z pr~I^wuc---  0.705^E-01' -0.%t1 IE-01 

0.2910 J,1690 0./772 svo.`^ 1.0s43 o."u^s cnUnnpuw -0,8197F-op ------o.~io'm-  - 0.1330 0.1311 /ow.^o /.*nxu u.yr06 ^ccroNE 0.1661*-02 ------' '-------- 
1).1~000 o.4 6/o o,4//o ~ ~ . .|r ~41/1 u,^5z» v e px^x[ -n.l+o-o\ 

33 55.00 0.2onn 750.40 rsn.+o o./rvn o.isnn 2 r 4.o' /.0 /72 0.11510 ET*^NnL 0 ^ 9 763 E-03 0°7439E~02 - 'zq-.-7000- ---' ---- - n - I I 10 -- 0~135n --  --0.4n95e-oZ 
0.3000 0.3100 O.l\oU 0.3200 /08.66 1.1111 0.9748 «[pronE -0.99uOE-02 



1rr111NRHLTS trIli.) ___ _ _ 

COMPCSITIDN RESIDUALS tEXP =-CALO 
NO. T X PFXP Pr,Nic Nerxf) Y(Atc FILL ',Alm) PHI COMPONENT BY COMPONENT MEAN ABS DEV 

34 55.00 0.2000 743.40 154.77 0.1490 0.14.16 774.10  1.0704 0.0480 ETHANOL 0.5378E-02 0.4147E-02 
EL-7100- 0.1100 0.1771 900.16 0.7847 0.9609 CHLOPFRM -  0.2911E-02 
0.401n 0.3940 0.3091 700.6( 1.0340 0.9768 ACETONE -0.5052E-02 
1.7011 1.t770 0.i707 465.17 2.5212 0.9494 HEXANE -0.3245E-02 

35 55.-10 0.7011 709.91 710.61 1.1150 0.1395 2/4.09 1./216 0.9456 ETHANOL -0.4531E-02 0.2212E-01 - 
0.l)10 0.1330 0.127° 500.36 0.7530 0.0708 CHLORFRM 0.52211F-02 
n.-- Ind 0.5340 --0.4g50 70E1.66-  0.9873 1.9797 ACETONE  0.3901f-01  
0.1010 0.1980 0.2177 465.17 3.4781 0.0504 HEXANE -0.3970E-01 

36 55.10 0.2010 710.90 722.79 0.1920 0.1766 274.09 2.2187 0.9547 ETHANOL 0.5375F-02 0.5399E-02 
--(T.Tryao 0.1440 0.2394 590.36 0.9427 0.9677 CHIOPEP4 0.4604E-02 
0.2101 0.1050 1.2098 708.(0 1.0201 0.9747 ACETONE -0.1080E-01 
0.3000  1.37v0 0.3787 465.17 1.45A6 0.0525 HEXANE -0.8219E-03  

37 55.00 (1.71-00 707.70 716.54 0.1610 0.1600 274.09 1.9066 0.0520 ETHANOL 0.1024E-02  0.8463E-03  
9.1030 0.2730 0.2732 590.16 0.8724 0.9690 CHLORFRM -0.1715E-03 
n.1110 0.2920 0.1935 700./6 0.9(30 0.9769 ACETONE -0.1526E-02 -- 
0.7110 0.3240 0.3733 465.17 2.3600 0.9523 HEXANE 0.0639E-03 

38 55.10 0.2.000 671.90 683.35 0.1570 0.1544 274.09 1.8240 0.9498 ETHANOL 0.2637E-02 0.6055E-02 
9.1190- 0.2210 0.2270  590.36 0.8328 0.9711 CHLORFRM -0.1895E-02 
0.4000 0.4010 0.3915 708.66 0.9225 0.9799 ACETONE 0.9409E-02 

-17.tnon 0.2210 0.2312 465.17 3.2260 0.9541 HEXANE .=0.1022F-01.-- 

39 55.00 0.2000 691.00 704-:65 001170-  0.1007 774.09-  1.3496 0.0568 ETHANOL -0.3691E-02 ----0.6125E-02  
0.4000 0.1720 0.1610 590.16 1.0315 0.0668 CHLORFRM 0.10990-01 
r.tnim- 0.1840 0.0026 /08.ff 0.8944 0.9744 ACETONE -0.8954E-02 
0.3110 0.3570 0.3557 465.17 1.7071 0.9549 HEXANE- 0.1266E-02 

40 55.00 0.21)0 646.00 659.50 0.1680 0.1669 274.00  1.0105 0.0531 ETHANOL 0.1059E-02 0.8087E-02 
10400E7 0.3570 0.'1160 590.15 0.9110 0.0(08 CHLOPERM 0.15121-01  
1.1010 0.17 30 0.7-7 77 708.66 0.8421 0.9100 ACETONE -0.4681E-02 
0-.1000 9.7070 0.2185 465.17 2.9517 0.0571 HEXANE -0.1149E-01 

41 5-5.10-1.7100 6711.30 617.44 0.1790 0.1115 774.00  2.1722 0.9561 ETHANOL -0.25380-02 -0.7581E-02-- 
1.50)0 0.4770 ).4110 590.16 1.0371 0.9675 CH1OPERM 0.1516E-01 
0.tfill 0.9770 0.0 (07 /98.66 0./430 0.9168 ACETONE-_...--  -0.1706E-02 
0.70o0 0.2670 1.2770 465.17 I.9'50 0.0561 HEXANE -0.1092E-01 

42 55.00 0.7910 641.70 651.19 0.1740 0.1750 274.09 1.9011 0.9550 ETHANOL -0.0676E-03 0.6359E-02 
-11.180. 0.4700 0.4611 590.1/ 0.9043 0.0790 CHIPPIPM 0.8795E-02 
1.2000 0.1690 0.1651 100.(6 0.7415 0.9800 AFFTGNE 0.39231-02 
o.innr, 0.1470 0. 10P9 465.17 2.6566 0.0590 HEXANE -0.1175E-01 

. 
-  41 55.1U- 1 11 6 1.7 55.20 659.54 ^. I 750 0.1765 174.00 2.0254 0.9555 ETHANOL -0.1517E-02 0.4322E-02 

1.6000 0.5750 0.5021 0.10 1.0472 0.9608 CHLORFRM -0.71271-02 
0.100t7 0.0700 0.0(84 701.66 0.6215 0.0100 ACETONE 0.1574E-02 - - -- -.-..- 

0.1010 0.1800 0.1/19 465.17 2.3418 0.9598 HEXANE 0.7071E-02 

44 55.00 0.3000 731.30 737.94 0.7460 0.2464 774.19 2.1148 0.9586 ETHANOL -0.36090-03 0.3360E-02 
1.1910 ).1940 0.0994 590.36 1.0176 0.9660 CHLOPF0M -0.6350E-02  
0.1010 0.1450 0.1440 709.66 1.4534 0.9683 ACETONE 0.44740-03 

--------- -r).nnoo -------- -0.5250 0.5187 - 465.17 - 1.5588 - 0.9518 HEXANE  0.6277E-02  



--Ittirrit01.,M17/F711--SflEttiti01 RFS-VI-TS-  t-C-°91-;1--  

COMPOSITION RESIDUALS (EXP - CALC1- 
N3. T X PFXP N't0C YEXP YCAI. 0 F(f1 (-MAMA PHI CO1PONENT BY COMPONENT MEAN ABS DEV 

45 55.10 0.3101 760.50 760.4) 0.2130 0.2124 174.09 1.8856 0.0540 ETHANOL 0.5955E-03 0.8032F-02 
1. t IrtiT 1. '1,00 040753 ,.90.46- n.niom 0.9668 culoRFri -o.srlff-oz 
0.20)0 1.7660 0."'595 708.66 1.3111 0.9707 ACETONE 0.1547E-01 
1.41/1 1.4510 0.4711 469.17 1.7958 0.0495 HEXANE -0.1077F-01 

46 -51.00 0:1/01-  774.0G '781.75 0.1040 0.1910 774.09 1.7037 0.0502 ETHANOL 0.4061E-02 10.1306E-01- 
0.1900 0.1670 0.0667 590.16 0.8522 0.9675 CHLORERM -0.4735E-02 
1.1000 0.3560--0;-3-340- 708.6t;--  1.1943 0.077R AcrTnNt -1.2115E=01  
0.3130 9.3880 0.4)94 465.17 2.1(.25 0.q479 HEXANE -0.2138E-01 

47 55.)0 0.3100 771.30 778.64 0.1820 0.175? 274.90  1.5671 0.9470 ETHANOL 0.6871E-02 0.5755E-02 
0.1110- 1./710 1.0619 500.16 1.78E6 0.9685 fOLOPFPM -0.9375E-03 
0.4(10 0.+100 1.4131 708.77 1.1037 0.9750 ACETONE 0.4686E-02 
n.),101) k.y.4ritro-  o. '496 465.17-  7.751a-  0.q476 HCXANE -0;1057E-01  

48 55.00 1.1110 110.97 725.-07 0.7370 0.2348 274.09 1.9788 0.9579 ETHANOL  -0.2779E-02 0.3497E-02  
0.2100 0.1700 0.1112 500.16 1.0817 0.0661 CHLORFRM -0.4213E-02 
0.1110 0.1260 0.111? 708.66 1.1092 0.9701 ACETONE 0.4841E-02 
1.4000 0.4630 0.4E00 465.17 1.7032 0.0931 HEXANE 0.2156E-02 

49 55.00 9.1000 724.40 737.14 0.2110 0.2097 274.09 1.7909 0.9546 ETHANOL -0.2729E-02 0.7690E-02 
-T.-21m 0.1.70 0.1616 590.'6 0.9668 0.9674 CHLOPFRM -0.8554E-02 
C. ?390 0.2160 0.2206 708.66 1.1129 0.0726 ACETONE 0.1538E-01 
T.1110 1.4050 0.4001 465.17 2.0471 0.0570 HEXANE  -0.4094E-02  

10 55.00 1.1010 712.40 731.87-9.10'10-  1.1041 -774.19 1.6445 0.05/6 ETHANOL -0.3055E-02 071-5-2-8-E-02 
3.030 0.14:0 1.1480 590.16 0.8002 0.9t87 CHLOPFRM 0.1040E-02 
0.1010 0.1110 0.3111 708.66 1.0405 0.9751 ACETONE 0.2253E-04 
C.2)0) 0.9900 0.3410 465.17 2.6001 0.9518 HEXANE 0.1995F-02 

51 55.1C 0.1000 686.70 690.14 0.1930 0.1915 274.19 1.5425 0.949? ETHANOL 0.1477E-02 0.1003E-01 
0:9- 0 -0.1520-  0.1473 '00.37 1.8444 0.9710 CHLO0FPM -0.4711E-02  
).4990 1.4250 0.4111 700.(1 ).9895 0.9184 ACETONE 0.1387E-01 
0.1011 0.'100 0.1501 469.17 -).5e85 0.0540 HEXANE -0.2007E-01 

52 55- 01---0.301n 605.1C 110.89 0.2100 0.224? 274.09 1.8513 0.9572 ETHANOL -0.5205E-02  0.6706E-02  
1.1010 0.1820 0.170A 990.16 1.0111 0.0664 CHLOPFRM 0.2212E-02 
0.111)  0.1940 0.1122- 708.76 0.9040 0.0723-  ACETONE  -0.8215F-02 
0„12 In 1.4)50 0.10 1A 445.17 1.4058 0.0547 HFXANE 0.1120E-01 

53 55.00 0.1103 685.01 713.18 0.2110 1.2191 274.10,  1.7040 0.0548 FT-IANOL 0.1892F-02 0.5613E-02 
1.1r-no 1.2A1c 9.7511 980.36 0.88(3 0.0(92 MON10M 0.4950E-02 
n. ? 1 ) ) 0.1150 0. L<<<( 708.'6 1.3407 0.c749 Arc -TONE -0.1162E-01 

0.139-, 4q.17 2.4155 0.9549 HEXANE 0.4787F-02 

,4-  55.77-  1.1 10 653.20 661.0? 1."4L 0.1)64 374.09 1.50P4 0.0574 ETMAN0L -0.2357E-02 0.7425E-02 
-% 3 -.),-)1 1.2670 0.2541 ,9-).1,- 6.93,f 0.(733 clitnpfRm 0.11381-cl 

 1.1010 0.3)13 0.1975 109.66 0.113.7 0.8185 1FETC^IF 0.3473E-07 
0.1000 0./780 0.7415 46r.17 J.7,454 0.957? HEXANE -0.1249E-01 

55 55.00 0.3001 676.50 691.29 0.'700 0.2163 274.09 1.7353 0.'4564 ETHANOL 0.3744E-02 0.4426E-02 
-e).4091 0.3..)00 -  0.114,, 5q0.16 1.9067 0.0672 CHL010-RM----- 0.5110E-02  
0.1000 0.3830 0.0873 708.16 0.8285 0.9749 ACETONE -0.4346E-02 
1.2000  0.1070-  0.3115 465.17 2.7044 0.n568 HEXANE -0.4505E-02  



muLTKommIr/T silLoitnrt RTSI7LT1 trfmr.) 

COMPCSITICN RESICUALS tEXP - CAtC7---- 
NO. T X PEXP Pray vPxP YCALC F111 ,-.A'ANI‘ PHI COMPONENT BY COMPONENT MEAN ABS DEV 

56 55.00 0.3010 640.1n 654.50 0.2190 0.2140 974.r 0  1.6303 0.9552 ETHANOL 0.4173E-02 0.0891E-02 
0.40,0  9:3-970 0.3814 -590.3( 1.0228 0.07)0 tH1114 FRtt 0.1561E-01- 
1.2010 1.177C 1.1801 700.6 4 0.8151 0.9784 ACFTCNF -0.3037E-02 
9. i t)7 1' 0. 2 170 0.2111 465.17 2.9,"65 0.9594 HEXANE -0.1594E-01 

5r 545-7.1.0 0. -90---651.70 r58.51 0.7140 1.2140 274.10 1.6350 0.9560 ETHANOL 0.2587E-04 0.8631E-02  
9.5010 0.5 70 0 0.5118 5on.16 1.1031 0.9687 CHLORFRM 0.1724E-01 
1.1100  -0.3710 0.0767 708.ff 0.( 4)58 0.9784 AfFTON- E -0.5720E-02  
0.1000 0.1860 0.1975 465.17 1.6736 0.9603 HEXANE -0.1154F-01 

58 55.10 0.4010 760.20 730.92 0.2(3C 0.26)8 274.09 1.6630 0.0585 ETHANOL 0.2206E-02 0.6287E-02 
9.1911  0.1990 1.0045 590.36 1.1266 O.0660 CHLOPFPM 0.4518E-0? 
0.1001 0.1260 0.1196 708.t6 1.1709 0.0681 ACETONE -0.1257E-01 
0.411/-1-- 1.9120 1).51(1 466.17 1.9849 0.0527 HEXANE -0.5853E-02  

59 55--.-1C 9.410/ 743.6a-/5'-.04 0.1100  0. 7 18 1 274.10 1.410? 0.0508 ETHANOL 0.1193F-01 -0.6723E-02 
0.1910 0.1710 0.a735 500. i6 0.9016 0.9084 CHLOPFPM -0.2473E-02 
o;1600- 1.1360 0.3345 700.6E 1.1405 0.1714 ACETONE 0.1516E-02 
0.2000 0.1630 0.3740 465.17 2.0601 0.9509 HEXANE -0.1090E-01 

60 55.00 0.4000 712.60 715.79 0.2250 0.2182 274.09 1.348 ? 0.0484 ETHANOL 0.6806E-02 0.1842E-01 
5.1/1-1- 0./710 0.0720 510.16 0.8547 0.9710 CH11RERN -0.1815E-02 
0.4000 0.4690 0.4300 708.f6 1.0002 0.9772 ACETONE 0.3003E-01 
1.1-010 1.'350 0.2710 4(5.17-  3.94?4 0.0'334 HEXANE -0.3512E-01 

61 55.10 1.4e09 6-99.10 fi14.746 -1v25.30 0.2517  274.09 1.56/5 0.95 / 8 ETHANOL 0.1338E-02 0.4578E-02  
0.2000 0.1 040 0.1039 50 0.16 1.1308 0.0663 CHLORFRM 0.5186E-04 
(1.1re 0.1180 0.1172 708.66 1.1430 0.9733 ACETONE -0.0154E-02 
0.1110 0.4450 0.4372 465.17 2.1262 0. 0544 HEXANE 0.7770E-02 

62 55.10 0.4010 693.60 712.39 0.3360 0.2363 274.00  1.4629 0.9548 ETHANOL -0.2995F-03 0.2904E-02 
1.7019 9.1700 0.1/55 590.3( 1.1222 0.9681 CHLOPEPM -1.5506E-02 
0.?100 0.'200 0.1187 708.6( 1.0671 0. 0 733 ACETONE 0.1271E-02 
7.2ni0 0.3740 0.3(95 465.17 2.6075 0.0545 HEXANE 0.4510E-02 

61 55.1C  1.41900 661.40 677.67 1.2260 0.2364 274.00 1.3994 0.0526 ETH1N(IL -0.1045E-01 0.6661E-02  
n.200 ,) 0.1790 0.172( 590. 2 6 0.9500 0.0709 CHL(IPFPM 0.6425E-02 
1-.1001 0.3330 0.,61 700.66 1.0131 0.9772 ACETONE 0.6990E-02 - - - 
0.1000 3-2620 0.1649 466.1/ 3.67(1 0. 9571 HFXANF -0.2876E-02 

64 55.10 0.4000 635.60 655.35 0.2440 0.247( 274.90 1.4113 0.9555 ETHANoL -0.3580E-02 0.5795E-02 
 1.100q 0.1110 0.2 4,72 590.4( 1.0641 0.1703 CHLORFRM 0.3791E-02 _ _____ 

0.200) 1.2120 0.204;' 708 .f( 0.92 1 1 0.9771 ACETONE 0.7839E-02 
0.-1-001   0.7410 0. 7 510 465.17 1.1786 0.0796 HEXANE -0.8000 E-02 

65---55;*1-9-- 0.4011 618.10 653.07 1.2 13C 0.2411 274.10 1.40(5 0.9567 ETHANOL -0.1430E-01 0.1224E-01  
0.4100 0.4,0-,0 0.4i6? 50).)i 1.1656 0.0690 CHIOIIRM 0.1085E-01 
0.1009 8.005(1 0.08 14 712.6( 0.8025 0.9770 ACETONE 0.5630C-02 --- 
0.1010 0.2170 0.2212 465.17 3.0509 0.0608 HEXANE -0.1018F-01 

66 55.00 0.5000 700.20 717.57 0.2590 0.2767 274.10  1.3861 0.0536 ETHANOL -0.1775E-01 0.1096E-01 - 1.1000 0.0970 0.1100 500.36 1.1817 0.0664 CHtnPERm -0.3899E-02- 
0.1000 0.1170 0.1371 708.66 1.3424 0.0685 ACETONE -0.2626E-03 

- -0.1010  1.5070 0.4851_____. 465.17 3683 0.9541 HEXANE 0.2102E-01  



-iltjt-t-MittkPtIttrlfi-Ifttrr ttiti S----t-  C'1- `11%- )-- 

--OOMPOSITION-RESIDUALS-1EXP-=-CAtC1 
NO. I X PEXP tICA1C YSXP YCALC FInl. GAmMA PHI COMPONENT BY COMPONENT MEAN ABS 0EV 

67 55.00 0.9000 708.90 722.74 0.7310 0.2508 274.09 1.3004 0.9548 ETHANOL -0.2781E-01 0.1703E-01 
1.1111   1:1830 0.--,1"9? 941.16- -1.0548-  0:-4682--CHtOPER4-----=-7-.7-6797L-02- 
0.710) 0.2500 0./4 72 /08.61 1.2216 0.9/17 ACETONE 0.1079E-01 
'0-.7101 0.4780 0.4047 465.17 7.0847 0.9539 HEXANE 0.2328E-01 

61-----5-5--;-0C 1.9011-  676.47 610.01 0.2700 0.2607 274.19 1.2438 0.0523 ETHANOL 0.9329E-07 0.4831E-02 --- 
0.1000 1.0a30 o. 1A70 5(0.36 0.4018 0.971? CHLOPFRM -0.3910E-02 
0:1010    -1.1620-7I.-161'/-_700.6t  1.1195 -0-.9761 ACET1NE- 0.3344E-73  
). 10 )() 0.2850 0.2907 465.17 4.0046 0.9567 HEXANE -0.5680E-02 

69 55.00 1.9100 670.90 690.67 1.2620 0.2736 274.09 1.1100 0.0579 EIHANOL -0.1157E-01 0.7095E-02 
0.12011 9.2100 0.2126 540.16 1.1447 0.4673 CHLOREPM -0.2627E-02 . 
0.1091 1.1190 1.1186 108.66 1.1199 0.9714 ACETONE 0.4390E-03 
0. ?C700 t1.'ot-70-  0.1057 469.17--  7./444 0.-9568 HEXANE 0.1175E=01-  

00---5a.00 1.- 1-01-  641.50--656.35-  0.2670 0.7771 274.00  1.2641 0.4547 ETHANOL -0.1001E-01 0-.1-978E-01 
0.2000 0.2320 0.2)59 540.16 1.1068 0.0697 CHLOPFRM 0.2611F-01 
0.770'7- 0.2400 0.2346 709.16 1.0564 0.4749 ACF7ONE 0.1349F-01" 
0.1109 0.2530 0.2025 465.17 3.8050 0.9507 HEXANE -0.2454E-01 

71 55.00 0.5)00 626.90 644.21 0.2740 0.2006 274.00  1.7_610 0.9578 ETHANOL -0.6586E-02 0.3967E-02 
1.10111 1.1920 0.3504 590.36 1.2324 0.9694 CHLnPFPM 0.1601E-02 
0.10)0 0.1130 0.1067 708.66 3.4439 0.9756 ACETONE 0.6334E-02 
0.-T101- n.7610 0.2623 465.17 3.4785 0.9615 HEXANE -0.1347E-07  

72 55. QC 1.61-73 671.70 6-8-0-TW1---0.7907---0.1111 -774.04 1.2076-  0.9539- -ETHANOL -0.11'79E-01 0.-71105E-01  
0.1000 0.1030 0.1118 590.16 1.2597 0.4676 CHLOPFRM -0.8847E-02 
-1.1111 0.1590 0.1411 700.66 1.3330 0.9697 ACETONE 0.1720E-01 
1.2000 0.44E0 0.4451 469.17 3.1264 0.9508 HEXANE 0.2908E-02 

73 55.0c C.6010 641.70 656.97 0.3300 0.3042 274.04  1.1547 0.1962 ETHANOL -0.4180E-02 0.5865E-02 
I.-1- 00n 0.1100- 0.111 4) -1 90.36 1.1485 0. ()II 2 CHLORPPM -0;754/'E-02- 
0.2000 0.2200 0.2723 708.66 1.2271 0.0747 ACETONE 0.7727E-02 

-,.1..10,10-. 0.1210 0.1171 469.17 4.2733 0.9549 HEXANE 0.4005E-02 

-74 55:0-1---0.n0la 617-10-  611.07 0.3170 0.1196 774.00 1.1E31 0.9591 ETHANOL -0.3641E-02 0.2125E-02-- 
0.2110 0.?450 0.2910 500.16 1.3070 0.47)0 CHIOPER4 -0.2009E-02 
17/1111r 0.1150-  0.1296 790.t/ 1.1240 0.4/43 ACFMNr 0.94411E-02 
0.1010 0.1040 0.1038 465.1 7 3.4610 0.0622 HEXANE 0.2037E-03 

75 0.0 0.7010 0.0 619.98 0.1470 0.2911  !74.)0 1.0546 0.0605 ETHANOL -0.6217F-02 0.6143E-02 
0.1000 1.1290 0.1350 590.1t 1.1729 0.0709 CH1OPE0M -0.9999E-02 
0.1010 0.1700 0.1594 79F.tF 1.3536 0.4710 ACETONE 0.1060E-01 
1.199-1 0.1940 0.1521 465.17  '4.5012 0.4630 111- XA1!L 0.1693E-0?  



CYCI.ofitittitrt-r)------siv,1-tr !,:t ( ? ) - ' 7- Pt." /" VII' , t ll I - - 4,4 t K ( it 1 `; vs I t• m "( r 

PURE COSPONENT PROPERTIES 

TC PC VC mAFG1 111FIAH DI PGL F ETA COPPP-1I0T If) 
 _ - 

553.20 40.00 311.20 0.211 0.1 0.0 0.0 CYC.I.CHCX 9 
-562 . (11T- -411.-60 zr,n.to r.zit 0.0 0.0 0. 0 PEI:71r,:E. 5 
508.50 47.00 219.50 0.663 0.187 1.6C0 0.0 2-CH3CH 22 
513 :, 20 19 -,Iri '280.40 - 0.33 r 0.315- 2.7C0 0. C FK 28 

PIIR C C 0 ..1()L1sIF NT PRE 9 re:Try F EQuAT 

---V-A-PirP" PRrsswir. (- A NTO INF ) - r1-1-1A Tin m - crlro-FF IC 1 E NTS- ,"t4.- AP--  Vt11.-1.1”-E--  EQUATI-T3N-CDEF-FICTE NTS -- - 

A- Is- C Ctl'IPCNENT A - f3 C' 

' 0.6P450E 01 0.1?035F 14 0.22206E 03 CYCLUF EX 0.9291C 02 -0.2486E-01 0.2616E-03 
0.45,-.0,5-6R 01- r.)-.--/-7-tint: 1-4 0.7217917 -03 IF NZ-ENE- - 9 .- 7016C 02 n. I trtitr.--,0 t - -t-:•1588£-03 
0.66604F 01 0.P1305F 13 0.11203E 03 2- CH3OH 0.1418E 03 -0.4901E 00 0.9267E-03 
ir.69741_ -7.11- -0.1209tE 14- -1.21610E-03 mrK 0.71.13C--02 - 0 .:9661E,--02 ----0-;1810F,-03- 

BINAR Y INTIPACTION PARAMFTEPS 
'ILI 0 I: E. AIWTT1 ET.- -4- - RI NARY In NUMSFP -S CPpETI 

142.5. 4 - -tr7:55 C YCI:c111Fr - BE rNE- 27 I 
42.18 2163.58 CYCL0HFX - 2-CH3011 65 0 

-281:059- 13611:-9-4 --t- TC17t0HF-X-  - -rot Lit--- --ilk tt -t 
173.17 1000.53 1,FN7INP - 2-CH1OH 234 0 

-23-65- 5 - -462-10- PEN7FNF - '4E1( - 23P I 
411.06 -123.06 ?-C,430H - 4.4 F K 240 1 

HAL A Crtzsis Trmcy TEST  

-CItt-T- - 7. -.- 3n 
CI (2 1 2.4911 
C-14'31 6.6-6-96 ....... .. - - ----------- -'-' 

SU "AUF Y OF STATISTICAL INFOR vAT ICH 

MEAN APS. )FV. IN PPESSLRI CAL CS. 0.1475F 02 
- mr -AN - ASS . CEV . IN C(101PC S IT ID"! CALLS. 

CO -11)CNENT 1 0.119CF-01 
C(J1Prt:F NT - 2 - 0.1235E-01 • 
Ct1PCNIF NT 3 0.6060E-02 
COMPCNI NT 4 (1.1020E-01 

C;PArtrI MEAN ASS. fIEV . IN CC^41111S IIIHN CAt.0 S. 0.10651-01 



MuLrrCoMpowpNr SouOrto-1 nrsuLTs ----------- --------- 
------- --'------- - coMnoSIrron pEsIouxcS vsnP-=-cutCl 
wo. r x pcxp rcxLC ,f- xp Yr^Lr r/oL rxpe^ p'// c ownnmpmT BY [owroN Fwr MEAN ABS DEV 

l 78.40 0.0210 76-u.00 r~l.1a o.)Zmo 1.02 73 6/~.6? /,4612 o.o~ o uo ~v~~ppx 0.6877s-03 0.99+nE-02 
n,~nnn -- -----'~.,^ 11,113---Gnn.'31-  'T'zznas-- -nr-yr   -- 
o.oIMo o.u)uo o.nzoJ ~,^n.v4 ".y/n7 n,«r92 z-cnsn// -n.snaxs-oz n.~T~n----- --- -1 - n.1 190' n.1171) 711.nn 1.1771) n.nan» wpn--'--o.1+n7e-ul ---- ' --- - 

2 /T-.-nn'  n -nr7n---7an.00--7ez.o1 0.141n o.n1^z ---  (,07.t~3 1.4637 n,cI602 CvCLnncx-----'n.4o4lF-oz---'n~a719s-o~~  
o.y+zn o.po/o 0.7^04 (In/.n1) /,loxa 0.0652 uFnlrws 0.1760s-01 

`,|v .r^-r»o~---n~n*Tn-~ nx~~zn---~~/yn ---- n."rc)4 ---- 2~(lmnx -0.-5821Rc~Oz 
o.I tnl) n,1190 n,|sn6 To^.~ . x ~ 1sr 9 o,~o «rx «z -n.// 6 \F-n| -   

s 76.40 n.o+ln 7*0.00 ran^r6 0. )530 o.osz/ 640. ?4 /.won o.n~"3 CYcLm/rx 0.257')E-03 0°1268E-01 ---------n,nnn-  -- z ----'---'--~~ ~~- n, /son 0,724p --  b*^,zn I.o,('n 0. 1464; apwzckIs----o.zuln e-Oz --------- '  
n.olno 0.0900 n.|o|} 1;01%91. ».37a5 n."7l)o ,-CH»o* -o.I/ove-oi  

I crnr a.- t n.,4a95 ---'-A,'sx  

~cv ~~~- n,~~~o - n.na~r---~px,"~ I.srlo - n,"~s~ Cv,|-rxFx----n.sx7ac-oz---0.59Z%~=~Z  
n.79on o.f~/.on 0.09*34 6 11.or) |.'n^^7 n,n/.zu npw7cmc 0.656ns-02 - o.nnnn- --------'-'---- n.1oon 0.ln42 -536.65 /,no11 0.1)9n5 2-c1439, *'--=n.4 17n[-02---''---- 
0.|07o 0.19no 0. 0967 czr.~r i.os~a 0. Q697 Msx -0.7665*-02 

s 73.10 o.osIm 760.0o 7=5.53 0.1660 0. "11,45 57v-05 1.57s5 u.«*xo c,cL(Hrx 0.1*41p-02 0.2987E-02 n.or~o----------------o.~nzu -  0.!)"79 =on.--? -- z.nnlr -  u.n631 npmzrn[---=n.9c97E-02---------- 
0.148o 0,2+10 o.z}^^ oi|.(-? 2.3)9el 0.9812 Z-CHsnn 0.+433F-02 

--~1'-127n' -------------1).11)1n -n./n>| Wns.r« \.nnn", '0.n7n4 pcx---~n.oxz1e-nv- ----- 

6 7/.10 111.1170 7~0.00 T ,5-cr.»i ro---o-. -r4 -3r -~nrz--CrrtTnp-Fn~----n~rsz15s=nu o.ouZE-02  
0.4*00 o.^l)ln 0.It736 55,.z| 1,23u8 0.1)6/2 oew,pns -0.1263c-01 o.-Imo-----~----- -~ 0.1-340' n.rzop 466.3+ 1.a3"fl 0. c1816 2-Cn30*--'0.5Z31s-n2 ' -------- -  - 
o.nno u,~s^c 0. 0539 y ~ /~~.^ n.,49z o.n7o1 wen o,67n^s-n4 ~ ~ `   

T 70.z0 o.1.»60 760.00 750.93 0.'150 0.2266 rrc!.os 1.6473 0.9569 CvcLuxf-x u.uoYsc-na 0^7llls-02 
0.4710 --~-----~.1po:-- n.4o4p --nnr 20r-- 1.28»,tr--   0. L  
0.3sxo 0.1430 0.31~z 44".»1 1.573? 0.981+ 2-c*30n 0.371)3[-02 
n.--n 4In ---- --- -----------'- o,7n2u o.nsnn 5^9.r4 -'n.v+4n 0.9693 - mpn-----o~znoss~V7 ------- 

n 79.20 n~n\nn---~no~no ~nr~u~ - o.~'~u n.n7 v ' '6,«s,"n 1.4r -A 4 c.n6)I CYcLnxcx--   0.95764c-03 ----n-520ls^mz---  
n. Q')6,) n.'/Anu n.nxe7 7)~.s7 |,a//on 0.9661 nEm,c*c 0.1)825p-02 
n'.nv°`/ ---'-n-'117n -'n.o20"---6n2.14*'--4./noe,--'n.'177 2=r/13nll----=n-31,74 nc=nr  
0.0210 0,1'uu o.,~x r ~~ .~` ~./~~7 o .n^ rp ~u x -u,~45 pe-uz "   

n 77. c)() n.nn"n yflo.00 Uu.4 1 n,o`^o u.uca 7 1.4244 o.  116') Cvc/nvm 0,322*-02 O° 287VE-V 2 
, - o - I nn o.°xro o,xr"~ ~x~.or L .00// o.",,~/ nrw/pmF 0.25301-02 ---' 

n,n//o n.~~\c ~.u~* ~//.r, ^.*04 o,v/uu z-Cxvo/ -0.30+4[-02 
o.oc) -0 ~~llr10--n.n~~y -- rn~.rr- /.z,"| n.°6 6r -- *11- x---~0.7713c-02.1-- -- 

-rT~~o---1.0n10 -760.00 pr.rz o./14c o.I"~/ /'.r.^-~ }.3»ov n.«eor cYcLnprx 0.927nF-03 0.81*2e-02- - 
0,e360 7."1)20 0. 7u6(1 ^'l,,'n '.nn~? 0.0697 nrvxm,[ 0./536F-01 
n-owp n--- o.o~l~ n.nl"| ~~~.|^ ~.~n//~ V.~/oa - z-Cnnn/ ----o.71s4[-0Z-'------- 
n.n/no 0.')o.3 nn .n o n.' 7o~,~r ~51 o.~^~ ~ o pu -o.o 1 s zp-u, 

it 76.90 0.1400 760.00 7sp.nu o o ,~"~o o.~rsr ~~r.» 1 . 34"o 0.11599 c,nm*x 0.533 ns- 02 0.+480E-02 -- n~7|nn ---------'-- --n~»9rC'--o.o577- '667.37 1.0108---0.9690 --  neN7EmE----"0.7139c-03- -  ------------ 
O.nn,o O.O|+O O. V//? !)on.e 1.033« 0.9793 2-CH3011 -0.824YE-02 

''` V~~2~n ---O~~~D~--~'.l4+~- onZ~~~~---t~~0]~---V.o^92- --MrK----O  3621E-02  



, . -r*.r-t-7`T-SN1T'; tr9VT-.r 

COmPnSITTON RESIDUALS tEXP -tALCI--- 
Nn. T X PFYP PCALC Yr/P YC11E f1(1 GA0mA 0H1 CONNIVENT BY COMPONENT MEAN ABS DEV 

12 73.20 0.2150 760.)0 744.27 0.2630 0.23(7 980.r4 1..1476 0.0589 CYCLOHFX 0.1626F-01 0.1462E-01 
9-.-5A19- 0.4710 1.5102 591.20 1.03(.2 11.9640-  BENtENF -0.2421F-01 
0.0550 0.114C 0.1221 513.06 3.1500 0.0805 2-CH3nH 0.1167E-01 

---1:1-47-0 0.1420 0.1417 /07.28 1 . 1 344e 0.9703 MFK 0.1299E-07 

---13 '0.11 1:-,75-0----760.10 -745.54 0.3010 0.3170 527.31  1.5088 0.9570 CYCEOHEx -0.69401-02 0.7783E-uz 
0.i540 0.1130 0.3216 536.46 1.2109 0.9622 BENZENE -0.8627E-02 
0.2581 0.211C- 0.2112 447.91 1. 7895 0.1015 2-C113r1t 0.-17611-02- 
0.1130 3.1950 0.0872 547.80 1.0154 0.9/02 ME K 0.7801E-02 

14 76.70 0.0350 760.00 759.06 0.9480 0.1408 646.14 1.593n 0.0577 CYC1CHEX -0.17531-02 0.60571-02 
9.,,47,0 0.5760 0.5232 (60.35 1.05(9 0.0627 PFNZENL 0.2775E-02 
0.0271 0.0420 0.0574 697.12 2.4150 0.9822 2-011308 -0.10361-01 

t 

0.11-0120 1.3040 1.4717 680.21 1.0169 0.9751 MFK 0.10330E-02  

15 75.90 0.14011----760.00  154.10-  IT.1710 o.1671 (30.F•7 ---- _1.5143.... _0.0576 tYCLOMFX -0.3818E-02 0.-2810E-02 
0.5260 0.090 0.40,40 644.77 1.0651 0.0626 BENZENE 0.1197E-03 
-1.1471  n.0710 0.0766 577.17 2.3340 0.0823 2-CH1OH -0.5622E-02  
0.1940 0.3590 0.1574 662.97 1.0287 0.0750 MFK 0.1/02E-02 

16 74.90 0.0711 760.00 753.81 0.1970 0.3974 611.05 1.5146 0.0574 CYCLOHEX 0.6285E-03 0.5429E-02 
---1:4991 0.47/0 0.4651 724.59 1.0006 0.1624 5EN7F4E 0.1073E-01 --- 

0.3710 9.1,,70 0.1177 .,53.1x• 2.2120 0.9921 2-CH1011 -0.1067E-01 
77.-3-6/1 1.3200 0.1202 641.00 1.0173 0.0(45 MFK--_-0.18831-03 -- 

1.7 74.10 1.101- 1- 760T06-1---7-61.6.0 0.1620 0.1216 594 .28 1.6217 0.1665 CYCLEIPEX 0.34137F-01 0.2252E-01  
0.4501 0.4110 0.4759 6n7.27 1.1727 0.0616 BENZENE 0.5120E-02 
0.1349 1.1470 0.1871 ',32.17  1.9650 0.9923 2-CH39H -0.4503E-01 
0.3150 0.'650 0.2635 (73.71 9.0954 0.9735 vi- K 0.1541E-02 

18 70.10 0.2560 7b0.00 734.28 0.3280 0.3128 527.39 1.0715 0.0570 CYCLE1H1X 0.1525E-01 0.1627E-01 
0.2650 ---U.2730 0:7555_.___..- 536.4F-  1.2658 0.,-'671 8EN7F0E -a.3755F-01 
9.2910 0.7860 0.2781 447.91 1.580 c 0.0(125 2-CHIUH 0.7857F-02 
n.1900 0.1630 0.153( 547.89 1.0072 0.0722 MCK 0.04401-02 

19 69.50 1.1401 -760.99-  737.84 0.1150 0.3864 517.49 1.5446 0.50° CYCLOHFx -0.14421-02 0.1073E-01  
0.7250 0.1050 0.2151 52E.1( 1.7151 0.0621 BENZENE -0.2012E-01 
1.-797'0- -0.3020 0.2906 435.('i4 1.6220 0.0120 2-CH10H -0.1136E-01  
0.1380 0.118C 0.1170 536.c4 1.3308 0.0100 MFK 0.10091-01 

20 711.80 0.0061 760.00 760.44 (1.1140 0.01)4 (0/.7": 1.1010 0.0485 CYCLCHCX 0.3611E-02 0.2599E-01 
 9.(751 1.1100 1.038 704.11 1.1468 0.0514 BENZENE 0.4620E-01 
0.0170 0.)260 0.0218 651.0? 1.6020 0.9817 2-CH368 0.2163E-02 
/;-11-021 1).1100 0.'0'20 727.1? 9088 0.0810 MrK -0.5198E-01  

21 71V20-_-0.9140 760.00 769.20  0.1260 0.0215 675.67 1.7985 0.1503 CYrtnHEX 0.7461E-0? 0.2129E-01  
0.1111 0.1920 0.1419 601.32 1.1412 0.0552 BENZENE 0.4012E-01 
0.11760 3.1350 0.0367 635.65 1.6523 0.9924 2-CH308 -0.17131-02  
0.9100 1.7570 0.7070  713.41  0.05B 0.0806 MEK -0.4086E-01 

22 75.80 0.1460 760.00 746.89 0.0000 0.0746 620.77 1.8276 0.9528 CYCL.OHFX 0.1542E-01 0.7733E-02 
o.154,0  a.1570 0.16 07 642.27 1.1971 0.9576 BENZENE- -0.11251-01  
0.1180 0.1430 0.1430 574.71 1.5441 0.9835 2-CH308 0.4727E-04 

' 0.6100 -0.6100 0.6/42 660.84 -̀-0.99&T--0.9795- MEK -0.4217E-02- ?, 



--MVITICr10,u1)8NT SqLOTPI,1 Prsvrr'r-tr-oil%-) 

COMPOSITION RESIDUALS (EMI' - CAM- 
NO. T X PFXP P(')/C YI-XP Yf41C 1- 1(1 0AmmA PHI COMPONENT BY CEMPONENT MEAN ABS DEV 

23 73.40 0.1971 763.00 71/.14 1.7080 0.1849 584.49  1.7449 0.0550 CYCLCHEX 0.2311E-01 0.1205E-01 
0.19/11-- 1.1700-  n.11116- -995.04 1.1900 0.05-09----BENt-FNF 0.-1156r-0/ 
0.1501 1.1770 0.1710 618.16 1.91)86 0.9837 2-0H3OH 0.9922F-03 
0:5471 1.490C 0.4609 611.77 0.9974 0.0777 MFK-  -0.1054C-01 

24 70-.760 0.7-1 0./ 760.00 171.36 1.1960 1.1410 535.74 1.5055 0.0568 CYCLOHFX 0.1605E-01 0.1141E-01  
0.1600 1.1460 0.1519 945.17 1.2026 0.0619 BENZENE -0.2291E-01 
0.1940 D.2120- --0.1e*°- 451.08 1.6/41 .0.9832 -2-CH3OH 0;01070E-02  
0.1730 0.4060 0.3013 997.19 1.0103 0.1750 MFK 0.4697E-02 

25 69.90 0.3500 760.00 724.54 0.3970 1.4090 974.07 1.5363 0.9569 CYCLOHEX -0.1102E-01 0.1037E-01 
1;-T-111 0.1160 0.1257 53.11 1.2139 0.9620 6FMIFmE -0.9721E-02 
0.1000 0.7100 0.2114 441.80  1.6009 0.0930 2-0030H 0.7630E-02 
0.3160 -7.2680 I7:-2940-  544.77-  1.0476-  0.'4740  181( 0.1312E-0t  

76 77.50 /.0051 760.00__ . 75<;0A 0.1150 0.0096 661.70 3.0754 0.0439 CYCLOHFX 0.5377F-02 0.8369E-02---- 
0.1161 0.1190 0.)214 07(.72 1.3514 0.0595 BENZENE -0.1390E-02 
0.:2 17- 11 0.'620 1.7516 617.30 1.7660 0.0331 2-CH3061 0.11361-01 
0.7470 0.7)40 1.1194 197.1'0 1.0293 0.0036 MEK -0.1535E-01 

27 75.10 0.0430 760.00 734.46 0.1)40 ).,)/01 619.98 2.0832 0.9525 CyCLcHFX 0.2487E-01 0.1452E-01 
9.0640 0.1720 0.00)4 62P.',' 1.4015 0.1573 BENZENE -0.8441E-02 
0.3020 ).1970 0.7020 597.8? 1.2533 0.0643 7-C1-11100 0.4165E-07 
0.54t (T 0.9770 1.5476 ( 46. 17 1.028/ 0.0707 MEK -0.2060E-01 

29 72 . 0 1 . I 11-0- 760.00 7 19 . 6 3 0.-̂ 7R0 O. 21 1/1- 56R..2--  1.942tz 0.9549- --CYCLINirx---- -0.1796f-01 0.95-72E--02 
0.1720 0.0640 0.0379 57°.74 1.1666 0.95g7 BENZENE -0.1490E-01 
0.2011 0.2640 9.2612 408.16 1.3096 ---- 0.0845- 2-C1130H -0:4244E-02 
0.5)90 1.4400 0.4331) 593.45 1./702 0.9784 MEK 0.1166E-02 

29 70.10 0.3060 7(0.00 721.81 0.3900 0.3901 527.19 1.6674 0.9565 CYCLOHFX -0.1068E-03 0.5838E-02 
C..- .11 1.176-() --0.181( -636.46 1.2841- 0.0615 BENZENE -0.7640E-02  
0.7490 0.7310 0.2149 447.01 1.4972 0.9935 2-1H301-1 -0.3020E-02 
0.1620 0.1130 0.2911 647.30 1.0305 0.1751 MFK 0.1168E-01 

30 (0.50 -n.17-6n 760.00 720.76 1.4100 0.4421 517.49  1.5(16 0.960 CYCLOHFX -0.1229E-01 0.1076E-01- 
0.0030 ).0/00 0.0702 526.1( 1.2630 0.9619 BENZENE -0.0237E-07 
0.71)-n- ---n.77/0-  1.726n- 415.'14- -1.6070 0.0831 2-CH1OH 0.4971E-02  
).11 40 0.7600 0.2694 531.94 1.0912 0.9742 mrK 0.1656F-01 

31 71.70 7.0190 760.00 /95.93 0.1170 0.01(5 909.04 2.)521) 0.1961 CYCLEHEX 0.35471-02 0.1378E-01 
 0.1/ 41 1.1940 1.4'16 601.99 1.3037 0.0610 BENZENE -0.2755E-01 
0.3050 0.S050 0.3(,0, 529.11 1.3304 0.0316 2-011100 0.1972E-01 
1.--144(1-- 0.7140 0.1097 617.A1 0.0772 0.0741 - MFK------  0.4194E-02 

32 71.11- 1.1411 7( 0.00 75).11 '1.0700 0.)1 11 1,57.04 1.3,1i3 0.0670 CYCICHEX 0.(7791-02 0.4658E-02  
0.47(0 ).+010 0.501, 56p.31 1.337) 0.'4)0 BENZE-10L -0.01171-0? 
9.3149 1.1680 ).3653 485.95 1.4461 0.(673 2-003,)11 0.21931-02 
0.1940 0. )710 0.0706 561.79 0.9411 0.0111 MFK 0.39881-03 

13 71.00 0.1090 760.00 751.53 1.1380 0.1327 542.50 1.770? 0.9570 CYCLOHCX 0.5281E-02 0.6827E-02 
-1.47en 0.4610 0.4722  552.71  1.2946 0.9621 11317101 -n.1122F-01  
0.3670 0.3610 0.3526 466.34 1.5159 0.9818 2-00300 0.8371E-02 
(1:1510- --0.0(r00--"-0.0424 564.65 0.9415-0.9t00-  MtK -0.2438E-02  



-14-arr-1-4CVIMNrNT-Sril1-T-tr• ri r t S tit -TS-  t -C-11N T . 1- 

COMPOSITION RESIDUALS - IEXP - -CAIXr 
NO. T X PFXP n C A L C vF XP YCALC F If 1 G4'01 A PHI COMPONENT Eil.  COMPONENT MEAN ABS 0EV _ . 
34 60.99 3.2361 760.00 750.52 0.2670 0.7754 522.42 1.y>74 0.9568 CYCLOHEX -0.8371F-02 0.1037E-01 

- -1--;-1-1-4-0 0.3550 -0,;•3674 531.20-  1.2957 - -0.0620 -BENI-ENE -0.123-8f-01" 
0.3570 0.3530 0.3404 441. 09 1.5843 0.0812 2-CH30H 0.1764E-01 

- • 3;-0-730 0.1703 3.0169 542.,-.  1.9814 0.9688 MFK -  0.3105E-02 -- 

35 --7'Y.90 0.-(1750 T60-.Orr '116.64 0.1460 0.1190 5"3.t7 1.3721 0.9546 CYCLEmrx 0.27021-01 0.1758E-01 
1.1 P20 0.1.000 0.1981 609.17 1 .2660 0.9595 BENZINE -0.17940-01 
0. ?A-I() .-13;? 34C 0. 2259 5 29.73 '1.44 -70 0.9040 2-C113011  0.8136E-02 
0.5100 0.4400 0.4572 621.35 0.9970 0.0781 MFK -0.1718E-01 

. _ 
36 72.40 0.1460 760.00 134.76 C.3300 0.2124 56t,.67 1. 7952 0.9556 CYCLCHFX 0.1763C-01 0.1069E-01 

-1.1-1100 1.1(,60 0.13 74 577.4! 1.2633 0.9605 RENZFNF -0.2138E-01 , 
0.7320 0.2370 0.2150 496.17 1.4718 0.0838 2-CH3nH 0.197(1-02 
0.(v420   •0. -3673 0.-3652 4591;.40 - 0.9901- 0.9765 MI1f" -0 -.1.777E-02 • 

37 72:50 Cr. -7470 7613-.-00- 135 ;67 -  - 0 -.67)3 0- 0.6628- 56P.42 1 -.0967 0.9538 - CYCLE:11FX -0.5981E-01- ----0.2990E,-01 
0.0760 0.3720 0.07:•7E1 579.24 1.0891 0.0640 BENZENE 0.4174E-02 ;.ottvr,  0a1440 0,;033 0 498.35 4.8739 -  '0.9810 2-CH3CH . 0.1025E-01 
0.1670 0.281C 0.2356 597-45 1.6037 0.9716 MEK 0.45381-01 

38 70.30 0.f•400 760.00 777.20 0.5210 0.5453 525.73 1.3123 0.0572 CYCLCHFX -0.2436F-01 0.1437E-01 
---.--1 511- 0,; 4)410 0.- 0455 534.74 1.1107- 0.9623 91.t17FEIF- ',.().4452E-02 
0.0900 0.1380 0.1301 445.40 2..2092 0. 0823 2-00308 0.79191-02 
0.-3191- - 0.3000 - 0.2792 546.17 - 1.1675 -- 0.9735 -  - -- MIK -  ------ 0.20031-01----------- 

39 69.4,0 0. s 0-Ft-0-76-0.00 726-.----2-1-3.506-0 - 0:535. 7 515:Q6'- 1.- 4147 0:9567 C TC1f)141- X ----0.2967E-01 -07.-1587 E-0-  I-- 
0. 0300 0.1300 0.0180 524.46 1.1928 0.9619 BENZENE 0.1203E-01 

- -3-. i 54-3 0.10 40 0.1861 433.97 1.8607 0.9827 2-CH3CH -0.2075E-02 
0.1030 0.2100 0.2603 535.13 1.1130 0.9737 MFK 0.1971E-01 

40 69.60 0.4950 760.10 730.12 0.491C 0.5283 914.13 1.4300 0.9565 CYCI.OHFX -0.37271-01 0.1966E-01 
 r,Tt.3)111 -0.0.160 .  0.011-0 •927.3T7* 1.1965 0. 0617 5ENZENE- -0.2040E-02- 
0.1670 0.1980 0.1868 437.92 1.0274 0.0827 2-0113011 0.1122E-01 
0-.111-0- . 0 -.2950 0.2669' - 538.75 1.1039 0.9737 MFK - 0.2819E-01 

--------41 76;5-0---0.-4660 760-. OR 701.65 - 0.45t30 -  U.459? 642.17 1.0994 0.9637 CYCLOHFX -0.1235E-02 0.6245E-02-- 
1.5100 9.4170 0.498 3 656.2.9 1.J720 0.9658 BENZENE -0.1126E-01 

--07,-frit n--- -0.1120 0.0054- 592 -.01 6.6- 5 -35 - C. 97 76 2-CH30H- 0.6603E-02 -  
0. 0210 0. 1430 0.0371 675.87 1.7212 0.0661 MFK 0.58841-02 

42 73.10 0.4290 760.00 754.14 0.4200 0.4744 59 1.64 1.2050 0.0516 CYCLOHEX -0.4420E-02 0.9925E-02 
-0.11A70'  0.1440 3. 3369 (-03.40 1.0459 0.9638 3Ft! ZP-11 0.71361-0? - 
0.0.200 0.0400 0.0554 527.44 1 . •1767 0. 0801 2-C,H3CH -0.15431-01 

---0}0-;'r9--- 0.19(0 0.1833 t 19. -13 1 .3173 0.9701 MFK.._-__0.1271E-01.._-  

43 70.40 0.40671 "f6-008 - 74 7.11 D.4110. 0.42.64 512.1c? 1.4042 - 0.9566 0Y01. CHEX- -0.- 1540E-01 -0-.1050E-01  
0.7040 0.1740 0.1706 541.58 1.1641 0.q618 BENZENE -0.56060-02 

 0.1- 760- 0. 2 190 0.2111 453.99 2.0011 0.9818 2-C33nH 0.786F-02 
0.2201. 0.1960 0.1820 553.42 1.0166 0.9717 M11e, 0.1314E-01 

44 69.20 0.4360 760.00 737.27 0.4470 0.4703 517.60 1.4687 0.9570 CYCLE-11X -0.2326E-01 0.1539E-01 
-----0.-111()- --9.1150__.- _"_"- 0.- 1275 - 521.07 - 1 . T604- - 0. 0671- BENZENE,- -0.75111-02- 

(1. 7520 0.2720 0.2595 430.05 1.7177 0.9022 2-08308 0.1248E-01 
D. t81-3 - 0.1660"-  0.-1417 '531.53 1.0889-  -D.9717-_--_.__MEK 0.1829E-01 - 



MULTIC0,4,ONLIT eli(iTtrim-r-r_rsmtrs-  rrnm-rv)  

COMPCSITION RESIDUALS IEXP - CAtC7- 
N0. T X PFX' PCALC YFXP YFA1r FILL GAMMA PHI COMPONENT BY COMPONENT MEAN ABS DEV 

45 69.10 0.467') 760.30 /15.67 0.4790 0.4941 510.97 1.4510 0.9568 CYCLOHFX -0.1515E-01 0.1476E-01 
0.111t,0   -0.-In50 -11.1rry4- vlf4;-in /.2105 0.0-620 -/M112ENE  -1;14161-01  
0.2670 1.'950 0.2725 420.10 1./178 0.9820 2-0010H 0.1247E-01 
9.1901 0.1410 0.1240 979.74 1.1100 0.9711 MEK 0.1704E-01 

----46" --------70.10--- -O.-721 1 760.10 797.16 1.9090 0.5061 52/.79 1.1311 0.9967 CYCLOHFX -0.7150E-02-"-"-  0.4800E-02 
0.1130 0.1960 1.0985 536.46 1.1791 0.9621 BENZENE -0.2453E-02 
0.-r,50  0-:7500--  0.7967--  447.0r -.3"71p-11.18053 2-rH30H-----0.2807C-02  
0.9410 0.3960 0.3492 547.89 1.6006 0.9683 MIK 0.6792E-02 

47 69.21 0.6170 760.00 749.79 0.511C 0.5671 512.60 1.4029 0.0565 CYCLOHFX -0.3650E-01 0.1829E-01 
0.191'1 0.1170 0.0841 921.17 1.2785 0.9618 BENZINE 0.2654E-07 
0.2490 0.3130 0.29/7 410.19 2.0474 0.9811 2-CHIOH 0.1531E-01 
1.o541 0.16-90 -0.0504 531.53-  1.271.7 0.Q690-  __m£K 0;1850E-01  

41 69.10 0.5011-760-.90---746.-94 0.5160 0.9399 510.97 1.4790 0.9564 CYCLOHFX-  -0.2390E-01 0.1221E-01 
0.0/71 0.0770 0.0779 519.38 1.3075 0.9616 RENZtNE -0.51051-03 
0.1421  1.129C 1.1700 470.10 1.6021 0.9816 2-CH3011 0.8118r-02  
0.0TA0 0.3780 0.0618 529.'4 1.1532 0.9607 MFK 0.1622E-01 

49 69.60 0.4670 760.00 748.60 0.4583 0.4458 519.11 1.3120 0.9569 CYCLOHFX 0.1221E-01 0.6420E-02 
0.-7950 0.7110 0.2225 527.17 1.18(7 0.0621 BEN:LI:NC  -0.1149E-01 
0.2079 0.2690 0.1703 417.92 7.1141 0.9800 2-CH3OH -0.1349E-02 
0.1711- 0.167c 0.0614 510.75 1.1601 0.9691 mrK 0.6114E-03  

10 80.20 1.(06,7) 760.00 743.97 0.1160-  11.0142 716.(11 -1.500(r 0.-9545 CYrulm-rx 0.1121E-02 0.1-090E-01  
0.0150 0.1140 0.0142 714.12 2.7429 0.9507 BEN7ENE 0.1981E-01 
.91'71 0."450 0.0661 690.18 1.1325 0.98(5 2-CH3n1 -0.2180E-01 
0.0740 0.1150 0.1140 759.79 1.3519 0.9775 MFK 0.1435E-03 

5t 78.10 0.1140 760.90 741.69  0.0520 0.0410 673.61 3.22)2 0.9951 CYCLOHFX 0.8960E-02 0.7264E-02 
avls'cl 0.1710 "0.0 1J1 090.2r- 2.43(t 0.9599 9EN7ENF -0.9149E-02  
0.9490 0.736C 0.7454 (11.(11 1.0116 0.006l 2-CH3nH -0.9191E-02 
1.1110 1.1750 1.1294 Ill."! 1.2763 0.9771 MIK 0.9564E-02 

52 19.-90 0.n110 760.00 74/.73 0.1160 0.095( e,10.,7 2.0151 0.9552 CYCL0HCX 0.1041E-01 0.6853E-02-- 
0.1711 0.1310 0.1377 644.26 2.1521 0.9598 9FN2CNF -0.6712E-02 
-1711410 0.'ll1e 0.(.)91- 577.1t 1.0,399........ 0.'1054 2-r113nm -0.69941-02  

0.1500 0.1650 0.1617 662.'7 1.1824 0.9762 MCK 0.1290E-02 

53 70.90 0.1(50 760.00 736.25 1.2700 0.2561 540.81 7.0134 0.9566 CYF1OHFX 0.1190E-01 0.8147E-02 
0.1010 0.2100 0.,,31 8 551.'.4 1.5561 0.0616 1E12E51 -0.1211E-01 

_____ 

1.4920 0.1703 0.3115 464.27 1.2318 0.9814 2-CH30H -0.1469E-02 
0.-16'?1------- 1.1130 0.1316 561.76 t.02'9 0.9710 - mFX---  0.239-1E-02 

-94 7D.Otr 0.2740 /60.00 744.51 1.3513 0.1498 925.71 1.7724 0.9565 CYCLOHFX 0.1210E-02 0.7153E-02-- 
0.2050 1.3010 0.2153 534.74 1.4)17 0.9616 BENZENE -0.1431E-01 
0.1160 0.11)0 0.1105 445.00 1.4008 0.0173 2-0H300 0.2451E-02  
0.1359 0.1130 0.1')44 546.06 1.3214 0.9712 mEK 0.8634E-02 

55 69.20 0.3820 760.00 718.90 0.4120 0.4110 512.60 1.5499 0.9968 CYCLOHCX -0.1890E-01 0.1672E-01 
0.17i20    0.1610 0.1755 511.07 1.3403-  0.9620 REN2ENE -0.1446E-01 
0.3340 0.3330 0.3091 430.05 1.5602 0.9319 2-CH3flH 0.2325E-01 

r. 0.11G0 0.0040 -0-:0838 531:53- -1:0631- -0.9705 --MEK- 0.-1019E-01  



-M t-TICnAruVpmr-~nt--IrF)w-Pro,L fn'tf'/°r.'Ir'- - - — ' - -- -- '-'--- ----- --- -- 
----'- -- '' -- compns/rzon npSxouxLs (exP --cAcCI- mu. r x vFx" ,r^L r~xp v`~/ / c rn~ n A 10 "n o / c.pnrpn BY Cn4 romcNr MEAN ABS DEv -  

56 rp./o 0. )?1 n.o.n* 7S3.1 n.14«0 11,0450 1.+, 11.0536 o.n';av Lvct.oHpx 0.+0z4p-02 0.5616E-02 
-%-F~r ---'--').+,rt?.n- 0.1,1')r' ---~)71.11*—,,*493--0-96/8 13cwZrmp---`-0.1-12 ?[-ol-----''----'  
1.4710 n,+/^o n.^ors ^pn.Q, 1 3015 o. v",6 /-C*mn 0.645np-02 ' ...nrso----- - ' ' 0.9960 0.n5 73 -- ~n9.() 6 non+ p.9714 npx- ' 0,74»IE-03---'-------------' 

rr rz.so-  n-n13611-- Too.no 0.n'n1 ' ~47,a1 /.n^`r c,qsjrz cvcLm.cx 0.3p77c-02 --0.3174E-02------ 
n.4«+0 o.`^',r '~57.54 1.330, 0.^622 op^//rmL- -0.5 f. (, 4s-oz 
o-.*-)°~~ --~~xr*~ -o. 2-c14~lnw- o-.2+75c~02- 
n.1)9n0 o.n3^0 n.n3^~ 1;70. -A? n.n»,fi o.v,u3 mrw -o,6 onrs-ox ---- -------- -- - `--- ` - ' ` --- ----- ----- 

»u 70.7n n.11;41 760^00 r*i, 32 n~ r oo~ ,~~c ~.~»~o sx/.^ l. 1 0,9568 cvcL o*x 0.12 14c-01 0.1111E-01 ------`~z4xn-----'-- ' '- 'v.rr+o' o. y°(,? 's4 6."r 1.1.)15/0 n.«^)y -xrwzpmc----o.zzo*-o1----'--- --- 
n.sn10 0.31)(10 u,3°`4 +60.1'1 /.z+/a o."o/x 2-o13n1i u.x/o*-oa 



- . - t -2-1---,----1--PP-Nt' 1NTIT.-1-11----  M U. -K (A 1 - SYS rEm.  0r;9 

PURF COMPONENT PROPERTIES 

TC PC VC OMFG1 CmElAli 11POLE FTA CV:WOW:NT 10 

553.20 40.00 111.20 0.?11 0.) 0.0 0.0 EYCINIIFX 9 
567-;-011- -4f1.61•1 -760;10- - 0.711 -9.1 0.0 0.0 REN7INF 5 
501.50 47.00 218.50 1.6(1 1.18/ 1.6E0 0.0 2-CH3OH 12 

------51 1 ;21?----Irl-;- T5-r7-• -1011. 40 - ) . 13 r - -0.21.5 2.7E0 0.i rork 71 

PUP F C 0 IP Olt AT IT P F 0 IC T IVE-T-cr MAT I V:1; %-- 

VAPEITt-P1 ES-SURF-  t A- N-T IT I ME 1 E01.111 TON Cr. Err I C I E NTS- MOLAR VOL. UMF EQUAT TON - CCEFETC1ENTS -- 

--1- ri. C EE1PCNENT A B' C 

0.68450F 01 0.12035F 04 0.22286E 03 CYCLOHFX 0.9291F 02 -0.2486F-01 0.2616E-03 
0- *?56F 01 0.12110F ,ri 0.770- 79E-  03".... -"1FN7ENF• 0.7086C '07-  -- 0.1491F-01- -----tr:1-514 )1E'--03--  
0.66604C Dl 0.81305F 03 0.13213E 03 2-CH300 0.1418E 03 -0.4981E 00 0.9287E-03 
0.6747F cir---  0-.12096E-14 '0.21611F-  03 'MEW 0.7119F 02 - 0.9660E-"02  0.1810F03-- 

BINARY INTERACTION PARAMFTEPS 
rvi/t7E`t-NtIMIETt--7+ BINARY ID-  NUNBFRS ORDER 

219-.51 -tol./TT - CYCtrltEX- - 8FWENIE 13? '1 
266.01 1525.84 EVCL0HEY - 7-C41CH (.4 0 

- .. .. ---cycr.71Ipx - -MEW- -78'8- r-- __ ___  

504.18 750.4(> 9EN1FNF - 2-CH7.0H /13 0 
42.1- 74.41 9EN7ENE - - mEK 217 I 

104.90 429.93 2-EHIHII - VEK 239 1 

HALA CLNSISTFNCY TEST  

MI) 1 ry;-q-137 
C1( 2) 0.1550 
L. -11-31 3.-7783 • 

SUM .1AP Y (IF STATISTICAL INEOR NAT I 011 

MEAN ASS. 0EV. IN nPESS1J4' I-  CALLS. 0.1473F 02 
ME AN' AI';'. 0E. V. IN• COMPOST T I ON CALCS . 

COMPON( NT 1 0.1293E-01 
•Cf2.1PCNT NT -  •I2 0.1100E-01 . - -- 
1 OA PC:41 '.;"1 3 0.1408E-01 
CO1P0NENT 4 0.7511F-02 

GP AN'T MEAN -  13S. '0F.V. 11 CN-12f-IS IT I ON CAI f S . 0.11301-01 



MULTI V; ' - ' - - '------- ------- 
----------- - - ` cnmnosnIoc mps,nu^LS (snp C«LCl- 

wO. r x pmp "C  ^L ~ vrxp ~ ,~x L c n~ ~^"n F . A po/ cnm"nwpwT BY C0*pumEwr mE mv ABS D EV 

l 63.7o n.o^0~0 500. J(." 4pu,23 u.n^)o o.o//~ ^ro.nn /.76e7 0.9647 cvcumpx 0.1945s-01 0.*760E-02 
*n --------------  n./roo 1./^v"---434.r1, --' t -- /xr --o. 9683 - -n-~xoosc-ox- ------- 

o.)no 0,*1/ 33r.i7 1.7557 n.«1177 z-coann -0. 81,05F--02 -----~-~n~n  -'- - - v.aI C,r z.6/ 439.(-n 0.9984 0. 9848 mrx - o.rnsnE-o*  ------ ------ 

r 5 /.61) n.1 ~*oc 1).o6 70.n^ 1.T672 0.9683 cvcLn*rx 0.963oc-02---'0.85+7E-02-- 
0.474~o 1).49z0 3.474 Vrs.rn 1.27-35 o.«r,o npwzpwp 0.7439p-02 

) ------- -- 0.'lo2u o.3*~5" --zar.»r-- ~~.ru~~---n.')our 
o.n+Io Of, 00 o.o 4 Vi s/~./,| ~.«~z~ 0.»7ro wCx -u.sZ 9 ZE-o2 

s 6n.4o 0.1460 so3.on 4 uo. 1s 0 .r400 n.z||| 1 » 4 .}r 1 .r 43/ o.00Tl CvCL n*px o.ZpP'*-nl 0.1719E-01 --  7./nno'--' 0./7?0 0.1x+o m7.0' 1.2327 o.n/nr xpwZpwE' -n,/»ow-ol -- - 
o.2320 0. o.z/m o.zrao znz.p' 1,7o47 o."ouz z-C/ann -0.2133E-01 ' 
0.4*x0    t. oor*- o~°827- ----mpx 0;541nIc-n»------- 

4 oo.no 1.7ty1- -4-71,73-- 0^753c 0.7+z+' --'~p7.~n 1,3440 0.9700-CvrLnxrx----n.1057r-01 ---D~la55E-01  
o.^rou 0.5111 3"3.2^ 1.0391 0.+737 nsN/swc -0.3310E-01 

1280 0.1120 -- zoo.0 3.3302 n.nxvr --r-C*3n4 ----n~/599E-01' -- -  
n. 147,,) 14 10 0. 1 -34V ay6,so I.o7nn o. 9780 w=x 0 .6545c-02 

n 58.30 0.7750 *no.on 4os.l5 0.3190 u.sovl 357.5e 1.+/30 0.9684 CYcLu*px 0.9867E-02 n^elXBE-u2 
n~~~~o --------- ---o.,znn- o.3z3` - 7^ ^ n - n.~ ~.~nzz n.~az npwZs'/ E 

 ---- 
,.nsno 1). ,fj/0 o.zsoq 29^,50 /,')4/1 0,0866 z-cxson -o.1377p-01 -------'-o.o'5V 0. 086f, 362. 14 /.o^,o c.oroo- - m17x---'-0.e365e-02-

6 57.*0 0.5o°n noo.o o-'i o - «.*4|v -746.65 |.4 3/v o.vuxo CvCLn*rx ~m.x*51)E-oz 0;9363E~02  0. 77 n. nn 0.07"2 3^r.|7 / .3653 0.97Po urnZpwE 0.28241-02 
*7 1- -----' ~~ n. oc 0.31,117 z+'1.14 }.T^oo o."n67 2-onnn ---`-0.1*27[-0I ----------'  

o.m730 n.no~o o.ncoI 3,o.3s /.mrr n.o/ru w F~ o.m9 nc-o1 ' -_-  
r 57.50 0.637o 500,00 485.85 n.v9no o,»(,or 347.'~s /.z1,74 0.^692 cvcLnnsx -0.9653E-02 u^ox7lE-02 

n.yl -110 ---'o.- n"-ln -0..1457'--- 35o.x6- /.u72 --  o.vrzu --- xswrrvc o 575x~-02 ---- 
n.p4on o.zezo u,/vnr /44.s9 z./«4 1 0. 9963 2-ct43n* -0.869op-02 

0.10no o.sli 49 I,1.04 1.370,/ p,nr'3 '4pu 0.13nrp-01 ' - -- 



CYCL0HEXANfi11 - 4f517FNCI-7t-- ?-rv,triAllottl) - --3K14) •IyA•,,rPi cyrr  

PUP E COMPONENT PROPEPT(tc 

TO PC VC UNFGA CMr.AH 01POLt 1TN FUJI/Ulf-NT 11 
 

453.20 40.00 311.71 0.211 0.1 0.0 0.0 (ycl/uFX 9 
I-62;00----117 T.61-  /c1.-10 0.711 0.1 0.0 1.0 1f/21ff' 4  

509.90 47.00 '13.50 0./6i ).1o7 1./01 ). C 2-cir-ArH 72 
1.'11 2.700 0.0 mCK 21 - --- 

P11PE CC Pt '''41-7 IncE 1110-7----ter,14T-It 

VA-1/t7ft PRES-SURE (AmT'71*11) EQUAT10N COEFFICIENTS 'At 1 Al?:VCI_UmF EQUATION COE-FT-IC IrNTS---  - - 

11- 4 C crm3)0":ENT A 3 C - 

0.(8450E 01 0.12035E 14 ).??21/F 03 Cv/ti,IFX 0.92011 02 -0.241361-01 0.2616F-03 
a.-6,4-"tr--1r 0.17111r 14 1.22111t 01 nrriENr 0.-rnloc 0? 0.14011-01 0.1581E-03 
0.666141 01 0.41301T- 13 0.137131 03 1-1113011 0.141f 03 -0.49811 00 0.92071-03 
-0.6q747C 02 0.1200/1- 04 1.216)11 03 MFK 0.71101 02 0.06601-02 0.1810E-03-  - 

BINARY INTCPACTION PARAMETERS 
13tO0EL NI0BE-1 4 ..............................................-. - BlmAT'Y 11 tUISEKS ORDER 

2I-47438 sr/7/1- C/rintIrl - PFN7/N1 21? 
2/6./1 1525.84 LYCIT1FX - 2-CH10H h4 0 
-?A1.79 1169.04 (Yrtfm-IrX - mEK- -70/ 1- 
504.38 750.46 8FN,PNF - 2-C4111H 2'3 0 
-473-1/ 1'4.41 31N7.1-Nr - mil< 237 1 

_ _  

104.00 420.93 2-C130H - MEK 21^ 1 

MALA CtNS1STFNcY Tt-ST 

CM/ 20.5337 
C1121 0.1550 
*:11-31 - -1.7?F3 - 

SUMMAFY IF STATISTICAL 1NU0ft/ATIG'1 

/TAN ARS. CCV. IN P01SSuPf CALCS. 0.1061F 02 
VEAM Apr,. 1c3/. IN COMP/Sr- PM CALFS. 

ivDro'ir 1 J.22101-01 
(C'"of,11- NT ? 0.1135F-11 
CO 1PCNINT 1 0.9617F-02 
(0 T 4 6.11521-07 _ 

rpA,1) 'NAN ABS. 0V. IN crri,Ilisliforl cAL(c. 0.12301-01 



M CIL T I C OMP tli,11.---ffetrff-1-11,1-1t.177St.lt-T-S--: 

COMPOSITION RESIDUALS (EXP - - CALCI - 
NO. T X PEXP PCA 1 C, YE XP YC AEC. I IC:1 'WI AMA 001 COMPONENT tiY COMPENFNT MEAN ABS 0EV 

1 54.70 0.1461 3L0.00 349.75 0.,,q00 0.075(, 315.'40 1.7607 0.9125 CYCLC11iF_X 0. 1441E-01 0.7219E-02 
).15A') - -0-.1-  $,--411-- ---0. t-7-32 316:93- - 1- .1930 0.975. 3- BEN7INF. -0.91-97E-02- 
0.11,19 1.1210 0.1210 711.20 1.7761 0. 9904 2-EH300 0.2927E-04 

-o.511)y1) 0. r,180 0.f212 31 6.79 0.0913 0.0081 MEK -0.52431-02 

-2----5-n:70 /1.0,,..40- -0-:0.- 00- -144.t1 - 9.1570 - 0.1410 773.19 1.7114 0.0757 - CYCLCIHFX 0.10721-02 0..5950E-02  
0.476) 0.5003 0.4962 273.58 1.7110 0.9786 BENZENE 0.3874E-02 
0.3670    -f): ,3-55er -0:3r55 --1,  i 0. 10- -1 "71- t-k0 - 0.0096 ---2-4.11308- -T:1053E-01  
0.;)57J 0.1430 0.0444 271.13 0.9507 0.9827 ',1FK -0.13731-02 

3 51.20 0.1460 357.00 331.82 2.260C 0.2290 272.20 1.7488 0.9750 CYCITHFX 0.40031-01 0.2002E-01 
-r.-1-811- 0.1730 0.11)21 278.7"; 1.2404 0.0777 BENZENE -0.1911E-01. - 

0.2 120 0.196C 0.2130 174.81, 1.7211 0.9909 2-0113(18 -0.1696F-01 
--f, . 4 470 0.37-10 - - 0.1750 - 277.15. _.....-1:0007 0.9867 MEK -0.- 3971E-02  

4 51.30 0.9t50 357.'00- -3-35.11-  9.2:;30 0.-2487 -779.71 - 1.3509 0.9768 CYCLC1IFX --0.34831-,01 0.1145E--- 01 
0.5830 0.4120 0.5100 2 70. 7A 1.1+12 0.07)7 BENZENE -0.3603E-01 
-0.1551 0.1970-  0.0909 -' 175.82 3.4189 0.9899 . 2-003011 -0.2876E-02 

0.1470 0.1300 0.1330 278.22 1.1771 0.9329 MFK 0.4070E-02 

5 49.50 0.2750 359.00 339.74 0.3300 0.3220 -261.43 1.4816 0.9758 EYCLOHEX 0.7130E-02 0.8565E-02 
-0.1540 0- .3740 0.1157  761. 54 1.2003 0.9787 BENZFNF -- -0.11741-01 
0.2.590 0. 3 430 0.7534 159.11 2.0665 0.9/96 2-0H308 -0.5306:E-02 
0.1131 - 0.1980 0.0`(P0 250.10 1.9981 0.9829 - *An( -0.9997E-02 ---__._..___- 

6 48.90 0.M)90 360.00 340-.---3-6 . 1-v56- 10--  0 . 5t67 *255.-71 1.:4457. -0.- e.-754 -CYCLOHEX -0 . 37-2 .11 - f12 --07:5 1.72E-02  
0. 077 1 0..1000 0.2917 27)5.68 1."i791 0.9784 BENZENE -0.1659E-02 
0.147-0-- 0.7770 1.2820 153.23 1.8029 '0.9896 2-C1-131111 -0.4967E-0? - - 
0.0730 0.1000 0.;)607 253.34 1.2578 0.9826 MEK 0.1034E-01 

7 49.00 0.6070 360.00 342.82 0.546C 0.51)25 256.65 1.2694 0.9754 CYCLOH1X -0.4651E-01 0.2325E-01 
t7--itl-I-1-  ---t), )940 _ 0.099175-6 -.65' '1;277-9-  0.9784 BENZENE 'T.-4880E-02 
0.7480 0.729C 0.7624 154.70 2.3169 0.9893 2-011308 0.265LE-01 

 -0 ;11;40 0.1710 0.0550 754.14 1..3691' 0. 0;S2? MrK - 0.1507E-01 



M ET hr.  FTtilt  ik Trill/1,1 11 - 7-1,P-tittt1-1.,  r---4---wAl-Er11-1-1 r)10-STF-m----07-r 

PUP E COMPONENT PPOPFP T IE S 

IC PC VC QmFGA (3.-1u;AH DIPOLE ETA C.CMPONFNT 10 

533.79 39.50 288.40 0.337  0.215 2.7C0 1.0 MEK 28 
5-rrl% -0---  4-7';11tr --21q.-130 - -- 1.6C,1__.  - 0.107 1.6C0 ' 0.0' - 'iSorN1nH -  2? - ' .. . ._ .... ._ . . __ ______ ______________ 

647.40 21Q.1) 55.20 0.344 0.010 1.850 0.') wAT1P. 34 

PURE COMPONENT PPEDICTIVE EOUAT IONS 

VAPOR ?PESSURE (ANTOINE.) EQUATION Ulf:FE ICIENTS MOLAR VOLUME EQUATION COEFFICIENTS 

A 11 C COAPCNIENT A B C 

0.6,1722r 01 0.17trzrt,!--r-t- 0.7161-01° Os rtric 0-";-7-rrer. 02 -0';'-9-6-6-nr---t- yz-- o . 1 £32-0E-----,-03-  
0.66604E 01 0.31305C 13 1.132q3E 03 1socw3nH 0.1418E 03 -0.4981E 00 0.9287E-03 
0.7,76511- 01 11.16692E-  04 0.22901F-  33- wATCP 0 ;?.289E OZ -0.'-3647F-01 - -0.6856E=04- 

91NARY INTERACTION PARAMETERS 
VT0111_ NU Y 'I PP 4 -11111-ARY-  T -II-  NU-nt.R-S- ORDER - 

`-t 23.-9t, *.11-.8- 6 - Mr-K_ - ISnr-,13n11 240 0 
1012.37 1969.00 417K - WATER 169 1 
6£I2;17- -111791- - I -STICH3CIII - WA- TER 201 - 0 - 

1-4ALA CONSISTENCY TEST 

C t (11 0.7903 

StrI471-Aft t CI F --c-T -All-I-T 117-T1.--INFOR-19.-A-T-1-17M-- 

MF AN-  An,..7. nrv. IN PRETSStYr. TALCS. 0.1140E 02 --- 
-FAN ABS. OFV. IN COMPOSITION CALCS. 

C0t417CNENT 1 O. P043E-02 
C LA P 1111E NT 2 0.1233E-01 

 - C CITAPONt. N T -3  1440E-01-- 

-- 

 

ORAN') - 1E AN ABS. DOI/. IN CC1POS IT I CN CAI.C.S. 0.I109E-01 



's1-81 S17[ - - 

COMPOSITION PESIOUALS (EXP '-'-CALCI--  
N1. T X PEX0 PCALC YrY2 Ye1Ur FICL ,-,t9f0 A PHI COAPONENT BY COMPONENT MEAN ABS 0EV 

1 77.70 0.0911 760.00 774.69 0.3290 0.3103 702.25 4.2574 0.9734 MEK 0.1074E-01 0.1396E-01 
0.111,0- 7).267-0 '0.2979 -627.5(.• 2.5914 0.9864 IS0CH30Er -0.-2095E-01- 
0.7940 0.4140 0.1918 322.21 1.1909 0.9068 WATER 0.1020E-01 

2 74.40 0.3130 760.10 773.15 1.550.0 0.5471 631.56 1.6702 0.9761 MEK 0.9000E-02 0.1469E-01 
0p1a7o-- 0.1960- -1.11-10 541.-30 15490 0.9159-  IsocHinH- ,-0.2204E-01 
0.5011 0.3480 0.3750 201.03 1.7904 0.9823 WATER 0.1303E-01 

3 79.10 0.063) 760.00 787.78 5.1230 0.1253 774.0? 2.0658 0.9711 MEK -0.2304E-02 0.4532E-02 
-1.4811- 0.;9137-  051.75 699.72 1'.2627' 0.9858'. Isnctnnu -0.4495E-02 
0.4560 0.1640 0.3572 341.14 1.7874 0.9887 '(ATFR 0.6797F-02 

4 88.40 0.r040 760.10 737.66 0.1780 0.145n 974.10 26.7524 0.9714 MFK 0.3207E-01 0.2138E-01 
10711IO 1.1790- -0.190'P 950.t+3------11:1923' - 0.9874 -1--V,CH3f01- -0.1146E-01 
0.9910 0.6430 0.6636 492.06 1.0029 0.0916 WATER -0.2061F-01 

5 75.60 1.0721 760.00 736.13 1.4760 7.4624 696.60 7.0049 0.9761 MFK 0.1361E-01 0.9137E-02 
71. 411 - 0.114U 1.1477 569.95 4.3680 0.9070 ISOCH300 - -0-.1371E-01 - 
0,8950 0.10,0 0.3399 299.46 1.0008 0.9052 WATER 0.9513F-04 

6 73.90 0.5220 760.00 767.38 0.519G 0.5959 619.33 1.3768 0.9768 MEK -0.6829E-02 0.1267E-01 
0.0'951-- 0.1710 0.0852 527.44 1.4330 0.9857 1-5-0CH3T-111- -0.1218E-01 
0.3970 0.3380 0.3191 274.04 2.22'8 0.9012 WATER 0.1900E-01 

7 73.90 0.5630 760.00 771.90 3.5980 0.6021 621.35 1.2933 0.9768 MFK -0.4081E-02 0.9719E-02 
0.9920  "'TM-780 o-;-(1111 -57(r. -,1-  -101775-  - 0.51956 1--S-OGM30t1-----,00.1050E-01  
0.1450 0.3240 0.3194 275.20 2.4659 0.9309 WATER 0.1457E-01 

8 77.50 9.100n 760.00 779.90 0.1310 0.3254 60/.80 3.5270 0.9714 MFK 0.7647F-02 0.1037E-01 
IL- 1620 1.2740 . 0.2996 - 617.-01  2.2202 0.9863 ISOCH3011 -01555E-01 --- 
0.7300 1.3930 0.3151 319.9P 1.2952 0.9855 WATER 0.7904E-02 

9 74.10 0.165,1 760.00 764.25 3.6100 0.5911 625.42 1.9763 0.9/67 MFK 0.1867F-02 0.7177E-02 
1.1410' 1.1450 '0.0998 '7:14.31 1.9128 0.9160 18001430H ---------0.1077E-01 
1.9090 0.1950 0.1461 277.52 1.5611 0.9117 WATER 0.8895E-02 

10 76.40 0.2161 71.0.01 785.12 0. 153C 0.3524 671.71 1.9451 0.9739 MEK 0.6323F-03 0.8455E-02 
71:114-0-- '1.")60 1.'3087 58q."1' 1.41°5 0.9160 ISOCH30M- -0.126°F-01  
0.4800 0.5910 0.3190 305.42 1.7016 0.9854 WATIR 0.1205E-01 

11 76.98 n.2.550 760.10 701.41 0.1210 (1.3168 602.03  1.1821 0.0749 mrK 0.6196E-02 0.1127E-01 _____________________1.„40 1.4510 0.4403 599.53 1.057.4 0.0558 ISOCH300 0.1070T-01 ' 
0.2110 0.2260 0.2429 310.91 3.8520 0.9951 WATFR -0.1690E-01 

12 76.60 0.3910 740.00 776.90 0.4250 0.4160 678.14 1.2178 0.9768 MEK 0.8959E-02 0.1826E-01 
"3.5•061 0.4130 0.4146 994.'1 1.0519 0.9855 AS0CH3OF1 0.1844F-01 
0.1130 ).1420 1.1694 307.95 1.7134 0.9827 WATER -0.2740E-01 

13 75.00 0.4050 760.00 776.96 0.5130 0.5002 (%62.97  1.1512 0.9773 MIK 0.1282E-01 0.1645E-01 
/"7:-In2--0 --1%-1-16t -0:3241 -577.16 1.0q33 11.0852--ISOC1430H 0.1186E'-'01 
0.1130 0.1510 0.1757 29.16 3.9503 0.9811 WATER -0.2468E-01 



NULITCOMHENT ScLOT/HN t11 TS 1I- T.)  

comPosiTior RESIDUALS-(EXP. --CAtC1--- 
NO. T X PFXP PCALC YEXP YCA1C FICI GAMMA PHI COMPONEN1 BY COMPONENT MEAN ABS 0EV 

14 78.00 0.2130 760.00 774.19 0.2740 0.2677 7011.97 1.3345 0.9758 MFK 0.6337E-02 0.1535E-01 
1. 67t,T7- -7.--s-Trr-  n-.5/n1 610.- 19  1- 106 -0.-9059--1-SOC-MIc71 -T.Ttusrf-ol 
1.1110 0.1390 0.1620 326.19 3.4113 0.9953 WATFE -0.2312E-01 

15 75.40 1.7761 760.00 779.91 0.705.0 0.6939 652.37 1.0439 0.9735 MFK 0.1106F-01 0.9561E-02 
0.1260- 0.1230 - 0.1197 565.01 1.2072 C.9843-  ISOCH3011 0.3278E-02 
0.0990 0.1720 0.1a63 2r,3.n1 4.0929 0.9773 WATER -0.1434E-01 

16 74.70 0.6740 760.00 778.07 0.6100 0.6211 617.75 1.0963 0.9776 MEK 0.8943E-02 0.7306E-02 
1.1690- - 1.1510 0.1491 540.11 1.2298 0.9849 1secTi30m - 0.2012E-02  
0.1570 0.2190 0.2300 2P4.5P i.9233 0.9793 WATER -0.1096C-01 



HEXANE( I) ,- CyClfIrtrx-A-(r-171 - 15 -',1ZE"0:11) - SYSTEM? "012 

PURE COMPONENT ownRERTIFS 

TC PC VC (iMFr, A OmEGAH )I POLE I-  TA FLIAPONENT 10 

507.00 29.90 i72.40 :).2.90. 0.1) 0.0 0.0 HEx ?NNE. 18 
551-.-20---441-;/9 R1 t.70- -0.21R- 0.0 ' 0.0 0.0 EYCL0HEX - 9 _ 

562.00 40.60 260.10 0.211 0.1 0.0 0.0 SENZE!'oE S 

PURE CCMPoNENT PPE 0ICT [YE' COUATIMIS 

VA KIR PRESSURE-  (ANTOINE) EQUATICN COEFFICIENTS M1LAR VOLUME EQUATION COEFFICIENTS 

A B C Cr'H)r7NENT A 8 C 

0.68-778F '11 0 .-I-1-7 tfs-E--  7.14 0.2-24:3-7E__'13 '#-f-X A NE- -1-:-1-2-6 0 F. -0-2) =0;14-46E-00 0--.5-4-72E= t• 53--  
0 .611450E 01 0.12035E 14 0.222161 ./3 C YE 1nliF X 0.0211E 02 -0.24P6F -01 0.2616E-03 

--t169-15-6O---0I i.I.1.7110r. 14 0:22079E ' 03 !)1--  NZENt 0.7186E 02 0-.1491-E,01---------0-:I- 5811E'-'03----- 

BINARY INTFRI/CTION PAR 1MFTERS 
M011EL hl',) IF't 4 trl-NARY -1/7--Nt-VB F RS -11110E-R ' 

-,41r1;---1--- -57-t--t-t- ---HrXANF-  - - CYtt0H.EX r 235 0 
375.19 151.12 HEXANE - BFN!FNF 120 0 
103;t0- if7-: -.53- cyttnmEl - PEN.7rhlt 75 1 

HALA CCNS IS TENCY TEST 

CI(1) -0.2212 

St1-5tmArst-  OF S1' AT-IS-T-1C A 1:-  tivFctr-riAT tom- 

- MEAN ASS. -11FV. IN - TIRE S SURF CAL-CS. 0.1-,181E 01-
HEAN AsS. ()EV. IN CCHOLSI1 ION CALLS. 

CCYPENF NT 1 0 .724E -02 
C11.1_PCNFNT 2 0. P7231.-02 

- Ce-oPENENT- .3- . ' 0.(:333E-02 - 

cr-tAtin '4 I A N ASS. 01.v. IN Cr;l0()S IT IcH CAL( S. 0.14 i cr -02  



-1"-I-utis 

COMPOSITION RESIDUALS-MCP - CAMI- 
NO. T X Pixil FOAL! YrYP YCALC 1 ICI ,AANA PHI COMPONENT BY COMPONENT MEAN ABS 0EV 

1 10.00 0.1211 59.67 5(.31 0.197C 0.1799 74.94 1.1183 0.9010 HEXANE 0.7124F-02 0.6123E-02 
n.5,140 0.--temt7------3-;361-er- 47.27 /.0172 P.1915 cYrinKrx 077064r-02 
0.4070 0.44/C 0.456? 45.11 1.15/5 0.994/ 8FN7FNF -0.9181F-02 

2 10.00 n.1510 5e.14 56.70 0.2700 0.2107 74.94 1.0549 0.9929 HEXANE 0.93091-02 0.6204E-02 
1.4%171 1.4110 0.4261 47.7,  1.0541 0.9915 rYrIOHEx -0.7003E-02 
0.1(o10 0.1610 o.ifii 45.11 1.2?00 0.9942 AFN7FNF -0.2300E-02 

3 10.30 0.1153 60.(3 58.03 0.2010 0.2899 74.04 1.0346 0.092f HEXANE 0.8506E-02 0.5668E-02 
0.4 -e)--- 0.410-0 0.41°9 47.22 1.0105 0.0113 CYCLOHrx -0.S01FE-02 
0.7000 1.2920 0.2925 45.31 1.2836 0.9941 BENZENE -0.4821E-03 

4 10.00 0.3360 64.25 61.41 0.4270 0.4288 74.94 1.0374 0.0923 HEXANE -0.IP43F-02 0.1232E-02 
n.4040 41.11') 0.3175 47./7 i.J/45 0.0029 cycluvrx 0:51811E-01 
0.2600 0.295C 0.2917 45.31 1.3136 0.0938 BENZENE 0.1334E-02 

5 10.00 0.2510 63.51 61.00 0.3530 0.3557 74.94 1.1442 0.9924 HEXANE -6.2E64E-02 0.6522E-02 
0.--2560 3.3710 0-'112 47.2? 1.0530---"b.9930 GYCLCHFX- 0.9788E-02 
0.4031 0.4260 0.4331 45.31 1.1790 0.1038 BENZENE -0.7115E-02 

6 10.00 0.1710 60.93 59.40 0.3100 0.3062 74.94 1.345? 0.9926 HEXANE 0.3805E-02 0.1081E-01 
tr.-1-,6n -0.1150 3.1226 47.2? 1.1257 0.9912 CYCLOHCx 0.1242E-01 
0.6990 0.5550 0.5712 45.3l 1.0062 0.9940 BENZENE -0.1622E-01 

7 10.00 0.3330 65.43 64.00  0.4600 0.463? 74.04 1.1950  0.9919 HEXANE -0.3232E-02 0.9049E-02 
3.1120 -.0.-̀ )9(;0----0.0P24--4T.22 r.0049-  0.1125 tYCLC'HfX 0.1357P-01  
0.9990 0.4440 0.4s41 45.31 1.1659 0.9934 BFN7FNE -0.1034E-01 

8 10.00 0.5270 71.34 69.92 0.6070 0.6113 74.94 1.1746 0.9913 HEXANE -0.1120E-01 0.7522E-02 
1.0811 3.)60 0.05k, 47.12 1.9438 0.9919 CYCLNIFX 0.8652E-02 
0.1900 0.3110 0.3294 45.31 1.2P96 0.9929 BENZENE 0.262cE-02 

9 10.)0 1.5880 70.81 69.10 9./)490 0.6673 74.94 1.0554 0.9314 HFXANF -0.1878(-01 0.1219E-01 
--r% t It ift 0.1190 1.1231 47.2T ).9167 0.9920 CYricHFx 0.116(F-01 
0.7'90 0.'160 0.7194 45.11 1.1621 0.9930 8ENZENF 0.6611F-02 

10 10.03 0.1610 56.42 54.61 3.2290 0.72,16 74.04 1.000? 0.0932 HEXANE 0.6436E-02 0.9032E-02 
0.7710 q.imrc n.ely, 47.7?- 1.00,'9 - 0.9937 CYCLCHFX  -0.1354f-01  
9.110 0.1690 0.1(11 49.31 1.1.097 0.0949 BEN/ME 0.7116E-02 



-11-EX A-Nr-t t-t----tr,t-frtsr X ANrt 21 --- tt f N,t Nt ti ) 4'rP, trm 0,1 

PURE COMPONt-NT PROPERTIES 
- ---- 

TC pc VC OPAEG 1 OklEr;AH DIPOLE ETA CCIPet,f-NT H) 

507.90 70.00 177.41 0.200 0.1 0.0 0.0 HFYM'F 19 
553 . Zrr- -40.00 1 t 1. 79 0.21. 0 0.1 0.0 (1.0 CYCLII-TY 9  
567.00 40.60 760.10 0.211 ). 0 0.0 0.0 P1N7Fk!F 5 

PURE COMPONENT PPF 01E7 !VI' [01,11* f r NS 

VAPOR PRESSURE (ANTOINE) POOATION COM-  IC LENTS MilLAP Via ()ME EOUAT I ON COEFFICIENTS 

A 1 C CONPEN ENT A B C 

0.69778F 01 0.117 I-5-E 04 --tt77-ft4-1-7 03- -HEX A NE -0.17ts OF 01 - ft. 1446E-00- 03-5-4-72-E-03 
0.68451E 01 0.12035E 04 0.27796E 03 CY(' LutiFX 0.9291F 02 -0.2486E-01 0.2616E-03 
0.69056'F-0/ 1.171 tilr -14 - 0.22179E 13 nc N/FNL n.70161: 02 -0.1491E-01 -0.1589F-0-4-- 

BINARY INTERACT ION PARAMETERS 
MOOFL tAlti 'FP 4 -Pt NARY-I0- -(1*SW -fit& -OPIER 

-411-.-41 571.6-1- lIF X Allt-  - -r. Yr. t rli tE)( 2-1[5 - 0 
375.19 151.17 HEYANE - BENZENE 120 n 
103.60 193.58- -CV' LOOFX - 1-1 F+17  PIE 9 5 1 - 

HALA CONSISTENCY TEST 

C I I I ) -0.2212 

Str4-4-AP Y 0-E---  'S T-A-T-1-P,-T-f f At-I-NE OP MAT I ON 

mr 1r AIS . - rIrV. IN PRESSURE cm rs. 0.2306F 01  
ME AN Ale,. )FV. IN CLMPO SI T I 'iN CALE S. 

CO'APONENT 1 0.5494E-0? - - -- - ----- 
CCMPCNENT 2 0.8602E-07 
f UM P E.A:f. M T 3 O. (z6 1 f- -02  

GPM) "'“ AN AW1. 9V. I 1 rrN1).1 (TEO!" rill( "' . 0.f 7F-02 



-14t71-T-tettf.t/*Ittlt NT ot.t-yr I011 --r-  T t 111 T *'. 

CCM-1St-110N RESIDUALS tEXP - tALCI- 
NO. T X PFXI' °EALC YrXP YCAI C F101 GAT 9A PHI E0mP0NENT BY CIMPCNENT MEAN ABS DEV 

1 15.00 0.1030 73.39 71.64 1.1610 0.1550 95.12 1.1210 0.9917 HEXANE 0.6045E-02 0.4787E-02 
9.4019    9.1T8o n.1769 t0.57 1.1027 0.9013 cy-ctrurl 0.1135F-02 
1.4960 1.4610 0.469? 50.41 1.1490 0.0932 BENZENE -0.7182E-02 

2 15.00 0.1310 74.74 72.1R 0.1920 0.19 44 95.12 1.0571 C.9916 HEXANE 0.7624E-02 0.5443E-02 
9.'k959 0.4350 -9 .443? 60.5 1.0569  0.9913 CYCLOHFX -0.8166E-02 
0.1740 0.1730 1.3715 517 .48 1.2137 0.9912 BENZENE 0.5390E-03 

3 15.00 1.2120 77.64 74.61 0.'970 0.2'161 95.1' 1.03(6 0.9913 HEXANE 0.8852F-03 0.2989E-02 
0.4920-- 0.4100 0.411.5 60.97 1.1251 0.9920 CYCLOHEX -0.4486E-02 
0.7061 0.'930 0.2094 53.48 1.2814 0.9910 BENZENE 0.3517E-0? 

4 15.00 0.1441 81.89 70.93 0.4170 ).431) 95.12 1.0391 0.9903 HEXANE -0.8032E-02 0.535'3E-02 
-9-.1-770 1%1/-5-0-  1:-11/7 fi0.57 1.1/41 9.09t5-  CYttCHFX 0.3271E-0?  
1.259 2 0.2580 0.2532 58.48 1.3092 0.9926 BENZENE 0.4756E-C2 

5 15.00 0.2560 81.27 78.36 0.1590 0.3579 99.12 1.1406 0.9909 HEXANE 0.1094F-02 0.1021E-01 
9.756n  1.725-0 0.2100 (0.57 1.0557 0.0916 CYCLOHCX  0.1424E-01 
0.4981 0.4160 0.4311 58.48 1.1750 0.0926 BENZENE -0.1532E-01 

6 15.11 0.1760 77.94 76.02 0.3000 0.2993 95.1? 1.14(4 0.9912 HEXANE 0.6964E-03 0.9487E-02 
00/19-0 0.1360 0.1125 60.57 1.1799 0.9918 CYCLE- HEX- 0.1157 E-01 
0.6990 0.5640 0.5702 5 9 .49 1.1127 0.9928 BENZENE -0.1423E-01 

7 15.00 0.3440 85.47 83.55 0.4600 0.4617 95.1? 1.1045 0.9903 HEXANE -0.8744E-02 0.9027E-02 
0.1110 -07:1950 0.0015- -60.57 1.00711--  0.9910 cYruolicA n./354t-lo1---- 
0.5450 0.4450 0.4491 50.43 1.1642 0.9921 BENZENE -0.4799E-02 

8 15.00 0.5190 90.8? 89.06 0.6020 0.6)19 95.1? 1.0864 0.9807 HFXANE -0.6900E-02 0.5660E-02 
9:111-c9- 1.1640 0.0555 60.97 0.95 06 0. 9934 cycirHrx  0.8487E-02 
1.1960 0.1340 0.1356 59.40 1.1790 0.9916 BENZENE -0.1585E-02 

9 15.00 0.5610 89.7h 0/.39 C.6300 0.6418 95.12 1./1'6 0.9899 HEXANE -0.1180E-01 0.7863E-02 
00.19-40 0.1420 0.1114 60.97 0.0011 0. 9006 CYCLCHEX  0.1615E-02- 
0.7450 0.2280 1.2248 53.40 1.1591 0.9 17 BENZINE 0.3177F-02 

10 15.10 0.1550 71.77 69.75 C.976 0.2130 99.17 1.0031 0.0910 HEXANE 0.3124F-02 0.7031E-02 
0.71/0  n..6179-  n.(77.) ---(0.5r- 1.)035 0.^975 -  CYCICHIX -0.1055E-01  
0.1340 0.1660 0.1596 58.48 1.4017 0.9914 BEN7ENE 0.7422E-02 



HEXANE( 1) - ti.EN7r. ory t - s- YW"A -n7e. 

PURE COMPONENT PFI()P,FRT IES 

IC PE VC rwEE, A 01E'lAti 91P01I :T\Cr' 1171;ENT II) 

507.90 ?9.90 372.40 a.r9n 0.1 0.in.n Ft -  A NE LB 
:to 4r.09 -5"1-  t. -7,1 0.1 0.0 0.0 cyclnpEy 

562.00 49.6n 76J.10 n.211 0.0 0.0 EN Z 5 

PUP E COMPONENT PPE DIG T IV F EQUAT IONS 

VAPOR PRESSURE (ANTOINE) FlUATICIN CEEFF ICIENTS MOLAR VCLUMF FQUAT I ON! COEFF IC 1FNTS 

A C CONIP0NENIT A 

0 t.,-1--7--7-!.117 01 0. t-t-t t5r- 01 --ttrxAtr- 0-:12-6-OF 03 .,-0.144-6F 00  AT:5472E-03 
0.68450F 01 0.1.20Thr .1,t 0.22296F 03 CYCLOHEX .n20IF 07 -0.? rf36E -01 0.2616E-03 

0.12-.1.10E- 7207Ir 03- Nzr:Nt- 9;70(.0 O2 1.1491E,0-1 0.1- 589F-03 

BINARY INTERACTION! PARAMETERS 
,m0DEL --111- NAP-.Y-trt --N11M1-ERS- -PINTER 

11E-X cyru7t1Ex- -735 0 - 
375.19 151.12 HEXANE - BENZENE 120 
1-01'. 6U cie- eL11-1EX - 91=NIENTE - 25 • 

HALA CCNSISTENCY TEST 

C I (1) -0.2212 

T A T 1-  C- A -1111.-09 N'AT f-EIN- 

- ME- ANT -.A9S . • f7EV. IN -PP ES- SURE-- -0. AL f'S - 0.2962E 01 
MEAN 'OS. OE V. IN COMOSITToN CALCS. 

COMPONENT - - 1 0.5015E-02 
COMPC.NIENT 2 0 .H. 12F-02 

- C- OMmE:NENT- - 0.6 -785F-02 

--CRANI) MEAN ARS- . OEN . 1 N -  COMPfiS IT ION C.ALCS. 0.(13P-02 



MULTICOMrNNEAT snLoTyom R-1-fit/tre:----   _____  

COMPOSITION' RESIDUALS (EXP-  - -CAMI- 
NO. T X PEXP PCALC Yrxp YCALC 1101. GAMMA PHI COMPONENT BY COMPONENT MEAN ABS 0EV 

I. 25.00 0.2510 126.58 121.1? 0.31PC 0.3155 148.73 1.0913 0.9875 HEXANE 0.2508E-02 0.4834E-02 
, 0 .--2-  Rt./ C - 1-,7-71-4-71--------  • 06. /-40 1-  . -0-4-7-0- -0-: 9835- -CY CL-1111-EX------  - -174-7-3-8-r-----02 
0.4070 0.3730 O. 1801 04.10 1.2056 0.0899 BENZENE -0.7255E-02 

2 25.00 0.4160 134.65 131.48 0.5000 0.5059 148.78 1.0545 0.9866 HEXANE -0.5949E-02 0.5301E-02 
0727'2-9 - 0.2120 0.2940 06.64 1.0073 0.9877 - CYCLOHEx - 0.- 7950E-02 
0.3120 0.2880 0.2030 94.19 1.2709 0.9892 BENZENE -0.2003E-02 

3 25.00 0.5990 141.12 110.05 0.6520 1.6608 148.78 1.0327 0.0399 HEXANE -0.88360-02 0.5890E-02 
0.1131 0.1430 0.1145 06.F4 0.0387 - 0.9868 CYCLOHFX - 0.8514E-02 
0.2180 0.'050 0.214/ 04.30 1.1661 0.9836 BENZENE 0.1195E-01 

4 25.00 0.1250 123.93 120.40 0.4140 0.4138 148.7P 1.0169 0.0878 HEXANE 0.1931E-03 0.2615E-02 
O :-IM!(1 17. 'f ei TO--  o:"4519- - 9G. (Ifs 1-.0056 -0. 9887 ------tyctrilF x -,,I;3026E-07  
0.1230 0.1340 0.1353 94.10 1.3831 0.9901 BENZENE 0.3725E-02 

5 25.00 0.2130 124.46 120.71 0.2950 0.2396 148.78 1.0386 0.9877 - HEXANE 0.5402E-02 0.4478E-02 
0.378-1- 0.1740 - 0.3227 96.64 1,0536- 0.9887 - -CYCLOHFX-  0.1312E-02  
0.4100 0.19 10 0.3977 94.39 1.1496 0.4901 BENZENE -0.6721E-02 

6 25.00 9.8240 147.41 146.73 0.8470 0.8547 148.78 1.0067 0.9851 HEXANE -0.77180-02 0.5158E-02 
-101911 0.0660 0:0611' 06.64 - 1:0077 - --0.- 9861 -CYC1.OHEX- --04706E-02 - 

0.0859 0.1170 0.0840 94.39 1.5159 0.9379 BENZENE 0.3029E-02 

7 25.00 0.1100 120.01 116.76 0.2070 0.7002 148.79 1.1162 0.4881 HEXANE 0.6765E-02 0.5662E-02 
1.:,911 0- .3-540 0.1573  --9c. 64- -1 .0843----0-.889/- --CYCI.911Ek -0.IT25E-02  
0.4730 1.4200 0.4475 94.10 1.1584 0.9904 BENZENE -0.3496E-02 

8 25.00 0.0981 115.65 112.95 0.1120 0.1250 143.7e 1.0652 0.9885 HEXANE 0.6934E-02 0.1491E-01 
1:51-61 0.4810 0.4756 96.64 1.0657 0.9894 CYCLCHEX - 0.1538E-01 
0. 3060 0.1770 0.1904 94.10 1.1949 0.0907 BENZENE -0.2217E-01 

9 25.00 0.2199 122.74 118.97 0.2170 0.209) 149.78 1.0412 0.4879 HEXANE 0.2864E-02 0.2980E-02 
n. 4-931.  - '0.4130 '0.4175 06.64 1.0293 0.9889 -  CYCLOIIFX -0.4474E-02  
0.2880 0.,2050 0.2934 94.19 1..2697 0.0902 BENZENE 0.1602E-02 

10 29.10 0. 1420 129.11 125.48 1.4190 0.4203 149.7P 1 .0417 0.087? HEXANE -0.4257E-02 0.6168E-02 
1.1930 --I. 1'!00- 0. 1... -ts-3- 9r,.(.4  i , 0 1 .., / 0. 88112- --CY C trtlE X O. 4719 E.=07  
0.2600 0.2610 0.2565 94.39 1.2011 0.0097 HE JZENE 0.4510E-02 

11 25.00 0.2510 128.01 124.61 0.1450 0.1471 108.78 1.1425 0.9873 HEXANE -0.2097E-02 0.6143E-02 
 r„ 2-56 1 0.1220 0.2128 0(.64 1.0665 0.9883 - CYCLOHFX 0.4210E-02 
0.4910 0.4130 0.4411 94.14 1.1657 0.8808 RENZI- NE -0.7121E-02 

12 25.00 0.1730 123.51 121.49  0.7 060 0.2044 148.70 1.112/ 0.0876 HEXANE 0.1592E-02 0.9510E-02 
0.116,7 9.1160 0.1711 06.64 1.1273 0.9836 CYCtEHEX 0.12570-01 " ---- 
0.7161 0.500 0.512 3 c4.36 1.08)0 0.9900 BENZENE -0.1427E-01 



OEYA,,IFtt-t-7=--t-Y1111, 421- !Irr- rt-)) - • - • nYn1r- .1 0ir •• • • -• 

PuPE C01PONFNT ^PripPpTlf-s 

Tr PC VC nmFr1 OIF;AH 1IPuLE rTA r.);PCNI, "!T 

507.90 29.90 372.41 0.291  1.1 0.0 0.0 NEXAt'T 10 
• 1.-211 0.1 0.1 3.0 CYCLCHrX 9 

• 562.00 40.60 260.10 0.211 0.) 0.0 0.0 01N71,NC - 5 

PURE COmPONENT 0RFntcrtyr FOUNTIC1S 

VAPOR PRESSURE (ANTFINE) FQUAT[Qq CnEFFICIFNTS kvILAR VOLWAF EQUATION COEFFICIENTS 

A 0 C CPMPCNENT A 

0.637-78f 01 -10-.- 22417C - 03 - t!ExAME-- -0.1-260F 03- -0.1446'F-fill- 0.547-2F-0 --- 
0.68450E 01 0.12019r 04 0.22296F 03 EYCLPHEX 0.9201F 02 -0.24861-01 0.2616E-03 
0.6.,119-uc. 01 -0:12110r - 14 0.77070E 03 1EN1EN1 ---- 07091E 02-  - '0.1491F-01-----041588E-03--- 

BINARY INTERACT1nN 0\0,)mE1E- ps 
m-anft--tru4-frr:R 4 01N-A-RY 4f7Y-NU15tR13- -12enTR 

HrXANE - -CYCLINFX- 215 - n 
-142.85 4c4.27 HFAANE - OFN'FNE 231,, 

1-11 - - 011,1! ENE • 2',2 r - 

HALA CONSISTENCY TEST 

C1(11 0.7496 

-!Ttitt-ikRY-1 - tr-ATTS-Trftt tNfURP-A11-UN• 

- TAT:At,  All.-01V. IN PRESSURE CAtCS. 0.9642F 00 
IC AN A89. OFV. IN rUNIPCSITION rALCS. 

CUMPENtNT 1 0.2566E-02 
CL17rNENT 2 0.3700E-02 
-CD1PCNr_NT 1 . 0.17131-02 

-GPAt:1 DEV. - Itt COMPOSITIIIN"CALCS. 0.26P9E-07 



--Mtttll-e-d-MPtTtV-NI-Sf'rttrf trrt -PI 4 -01 1' ; - -   - 

crImprsiTinm RESIDUALS -tEXP - CALt1-- 
Nq. T X PEXP IJCW., YPXP yin( FIVI bAlM/A PHI COMPONENT BY CLAPUNENT MEAN ABS DEV 

1 70.00 0.6150 74(.78 748.6,1 0.6920 0.6564 740.(5 1.031)6 0.9546 HEXANE -0.4303F-02 0.2925E-02 
e).1r50    Py.t3p0---0.131-q-----525-.72 ---1.0401 0.e/580,--CITtOtTX 0".- 40541-e2  
0.2200 0.7130 0.2097 534.74 1.2815 0.9636 BENZENE 0.3285E-03 

2 70.00 0.1210 668.20 669.01 1.1930 0.3949 749.65 1.0413 0.9593 HrXANE -0.1842E-02 0.2282E-02 
--er.clirt 0.4190 0.414( 529.13 1.0119 0.9625 CYCLOITX 0.3424E-02 
0.1770 0.1890 0.1906 514.74 1.2c04 0.9674 BENZINE -0.1570E-02 

3 70.00 0.1641 619.41 619.07 0.2180 0.2170 742.69 1.0486 0.9622 HPXANF 0.9946E-03 0.2057E-02 
0.6-9 -0- 0.6190 0.61(0  525.71 1.1396 0.0653 CYr1..0HrX 0.2092E-02 
0.1411 0.1610 0.1661 534.74 1.3190 0.0609 BENZENE -0.3084E-02 

4 70.00 0.1)10 637.63 638.83 0.1510 0.1514 748.65 1.1145 0.0610 HEXANE 0.1960E-02 0.1521E-02 
o.-- rrt et 0.1650 01671 575.7 -  1.0913 0.0642 -CYC1r/Hr/ -0:728/E-07  
1.4910 0.4920 0.4811 534.74 i.1199 0.9689 BINZFNE 0.7143E-03 

5 70.00 0.0690 623.33 624.60 0.1180 0.1159 748.69 1.2271 0.9619 HEXANE 0.205(F-02 0.1370E-02 
0T701-0- 0.2980 0.2600 925.71 1.1979 0.9651 CYC1CHFX -0.1975F-02- 
0.644;) 0.6140 1.(341 534.'4 1.041)5 0.0696 BENZENE -0.7919E-04 

6 70.00 0.0730 618.71 618.45 0.1140 0.1109 740.65 1.2956 0.0623 HEXANE 0.4539F-02 0.5980E-02 
-%1471  1.1990 0.1670 529.7' 1.1857 0.0654 cycLcHrx -0.8969E-02 

0.71131 0.7180 0.7116 934.74 1.0234 0.9699 BENZENE 0.4432E-02 
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