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ABSTR.LCT OF THEZLS

This 48 a study of the three phase gystem - ne~Hexane - Aniline =
Watey at 50° Centigrade. The dots obtained, coupled with duta
previously ostablished at 3¢Y Centigrede is used to predict a mcans
of recovering aniline from 3-5% aqueoous solutions by serubbing with

NeFEXUNe .
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BEVELTMENTAT

le Male

The nehexone used was high purity material obtained from
Mathieson Company, Ine, It wes redistilled through a 2h inch
eolumm of 1 inch diameter, paeked with 1/8 inch State College
Packing, The fraction collected had a boiling point of 155,7%
156.7°F, and a apecifle gravity of 0,649 at 70°F, This compures
with the boiling point of 1509F, and speeifie gravity of 0.660
ut 20°C, found in the literature.”* It w.s stored over sodium

hydroxide pellets to assure frecdom from molstuve,

The aniline was high purity material obtaiped from Fathieson
Company, Ine, It was redistilled frem zine dust and corbon bluck
in a 2} ineh golumn, of 1 inch dlameter, packed with 1/8 inch
State College Facking. The fraction collected had a bolling
point of 103° - L0L°C, and & speeifle gravity of 1,012 at 70°F,
This compares with the boiling point of 18L,4°C. and & specific
gravity of 1.,0236 at 209C, found in the literature,-’s It was
stored over sodium hydroxide to assure freedom fram moisture, The

color of the aniline was watey white,
The laborabory supply of distilled water was uscd.

2. Determination of Binary and Ternary Jolubilitics - Volumeirie

The threcw-phasc sysien solubilities were doteriined by eloud
point procedure whose rellability is allired by the reproducea.ility
of results in this investigetion, and by Gresh&zs,l?‘ Seaman, et. al.gg'

and Sidgwick, e, al,2*



TADLE 1
Ranaae

LXPERIVENTAL DATA

Bipary Syutens: (duplicute determinaiions)

Temgm"a:i;um ml Wateyr ml And ine wl n-lesone
50° 20,0 0,05 0.0
50° 2040 0,50 0,0
5o® 20,0 0,80 040
gag 1.350 20,0 0.0
50 1.328 20,0 0.0
5n@ 1,350 20,0 0,0
50¥ 0,0 2,45 20,0
$O° 0.0 2,10 20,0
50° 0,0 210 20,0
£o° 0,0 240 , 2040
500 0,025 0.0 20,0
£o° 0,025 0.0 20,0
o 20,0 0.0 0,05
50° 20,0 0,0 0,08
509 0.0 20,0 L 30

g5o® 0,0 20,0 Le75



TABLE 2
EXPERTMENTAL DATA

Ternary Jystems: (duplicate deilervinations)

A, VWaber end Andline; «dd neHexane

Temperature ul Water ml Aniline ml ne-Hexone
502 200 .10 G430
50 20,0 0,10 28
50° 20,3 0,30 0,25
509 20,42 0.30 0.30
509 30,0 1,00 D30
50° 30.0 1.G0 0.35

Be nellexane and iniline; add Waior

500 0,20 09,10 20,0
50¢ 0,20 0,10 20,0
500 0.15 0,50 20,0
50 0,20 3,50 20,0
50° 0K 1,00 20,0
50° 0,18 1,00 20,0

Ce Aniline and Water; add n-Hoxane

5o° 0450 20,0 3.9
500 0,50 20,0 3,08
50° 0. 0 20,0 342
5n° 0,00 20,0 3,2
509 1,00 20,0 3.0
g0® 1,00 20,0 3,0

Do fniline and nelexane; add Wnter

5o 1,20 20,0 1,0
50 1,10 20,0 1,0
509 0490 20,0 2,0
5o® 0,90 20,0 2,0
50 0,30 20,0 3,0
509 0,75 5,40 3.0
noC 0.0 20,0 11,0

50 0.55 20,0 4,0



TABLE 2 {econtinued)

o ) ts ’
LEPRRIDMENTAL DLTA

sernary Sysioms s

B, Mniline and neHexone; add Weter (gruvimetrie - single debenmuinations)

Temperaiure Mﬁ Ariline n-~Hoxane
ml nl welght ml weight
509 1,10 20,0 20,2345, 1.0  0,6721g.
509 0,35 20,0  20.2391g. 2,0 1,3Lhog,.
50° 0.75 20,0 20,23686g. 3.0  2,0060g,

50° 0,60 20,0 20,237 g. L0 2./876g,



JWTHODUCTION

In the mamufacture of aniline, the process of separating aniline

from water offers considerable difficulty, inconvenience and expense.

The usual method of mamufacturing aniline involves the reduction
of nitrobenzene with iron filings and hydrochlorie scid,” 1:2y The
reduction is carvied out in a reaction vessel under reflux, The
reaction is conbinued upniil the reduction is complete., The wixture
iz slean distilled; and on condensing the vepors an epulsion is obe
walned which comprises wet aniline and anl ine in water, This wmethod,
still used by many rarufacturers,; gives rise to large quanbtities of
aniiine water and requires large ewpendituresz and losses in procegs-
ing. The aniline is remowed from the soparebor and sonml o the
rectifier for purification and removal of water, The aniline water
(4,960 1bs, water containing 2-5% aniline is obtaincd per 860 1bs, of
aniliml'} is trested in varviyg ways to recover the anilimﬁ‘h‘
These include, (a) distillation of the aniline whieh, however, requires
large expenditures in steam; {b) extraction with nitrobensens which is
used in the next veductiom, but this necessitutes a large number of
tanks and is in genersl a cumbersome method;y and (¢) return of aniline
water to the boiler renevating stesn for use in stean distillation.
Tols last operation, though quite zisple, has not found wide applica-

tion.

& solvent extracticn system :iight be developed which would

* References to the litersture are listed on vage 20,



2e
effectively and inexpensively recover the aniline fron the aniline
water, The present investigation was undertaken to obtaln adiitional
data on an aniline - n-hexane - water system preliminary to prediction
and design of a counterflow liguid-phase seperation process for the

extraction of aniline water ( and from water saturated aniline),

Druckers' deterrined some liquid-phase equilibrium for the aniline =~
n-hexane - water system but his interests lay in determining the change
in critical solubility temperature and so covered only a small, in-
adequate fraction of the particular system, Binary solubilities have

0,11,12
been recorded for the systems water—anilineé’7’8’9’l I

5”13,lh° 15,160

3 aniline~

n-hexane and n-hexane=-water,

The following investigation was made to extend the work by Greshesl7
who studied the sysitem aniline - n-hexane - water over a wide concentra-
tion range at 36°C, Although extreme care had to be exercised in meking
binary determinations, his results showed good agreement with data found
in the literature., The tie lines obtained by Greshes and in this study
were also in good agreement, The extraction ratio found by Greshes for
the system at 36°C. was equal to 2:1 and is exactly the same as that
found in this study of the system at SOOC. The binary data compariscn

is shown in Table 11 on page 26,



Pour bottles containing the pure components of the systenm
were placed in a constant temporature bath for a few hours prior
to rumdng the eloud point determinatiors and brought to operating
iemperuiure, The buth terperature was maintained within 0,59 of
50°C, by o mereury colurm thermostab, relsy and eloctric hecters,
vhen running Linary mixbures, the primary component was wecurately
pipetted into a rlass-gtoppered {lask ond imrersed in the bath
until bath temperature had been rcached, The gsecondary component
was then titrated slowly from a 10 ml micro-bureite and the flask
wss shaken after egch ineremental n dition and replaced in tie bath
until operatin temperature wus again reached, At the first sign
of clouding, the titration -as stopped and the sample shaken and
irrerged for 30 rdnutes to muke certadn ihe gystem was abl equilibrium,
This was continued until a permanent cloud wus obtained, The lernary
systens were run in a similer wmamer excepd that the two prinary come
ponents wore added in & single phase reglon, th the flask together
and the ternary component was titrated, os described, from the micro-

uretie,

A1 runs were in duplicate except for four tests on the aniline
and n-hexane plus water sysbem which wore neasured gr.vimetrically
as checks on the volumeiric determinations of sclubilily in the

aniline phase,

The experivental data thus obtzined is listed in Tebles 1 add 2,
In the binary =ixbures the prirary corponent has e larger volume

(20 - 30 ml). The seecondary, titr.bed, component is in &ll cases



the lesser amcunt., The sub-heading of the terpnury sysitens indicale
the two mriswrey and ternuyy components. ®Aniine and water; sdd n-hexune®
for example, means the ani'ine and water are the two primary compenents

and ‘the p-hexane is the tdtrated, ternery, componoenbe



T
3. Deturmination of Three-Phase Systers Solubilities - Grovimetric

As a eheck on the rcliability of ihe —ethod and on thut phase
of the procedure wherein volunmetric measure waz used to decermine
pergentage concentrations, L additional serples were run using
welzht measurenents, Speeific volurcs of aniline snd n-bexone
were inrtoduced into tared botiles from a burette snd the weight
of cach component wos recorded, Waler was then added untll the
cloud point was reached and the weight of the wabter recorded, These
cloud point delerminations compared very favorsbly with those pre=-

viously determined by volumetrie measurements.

The date which resulied 1s recorded in Teble 2.

s Determination of Conjugate and Tie lines.

The tie lines and three-phasc conjugate lines were cbiained by
charging known mixtures of the three eomponents to graduated egylinders,
agl ating during the course of 12 - 1L hours and then allowing the
phases to separate, all in the constent temperature bath, Semples
of the individuel pheses were pipetbed, weighcd, aceurately diluted
with methanol and snslyzed for uniline by spectrophotometer in the
wltraviolet range, Since the aniline concentration lecates = polnt
on & phase boundary curve, this figure is used to pick off the re-
maining pereontages of water and hexane from the equilibrium curves
represented by Figures L, © and 6, Thus, the entire composition
begomes availgble, The sum of the aniline content of ihe rhases

agreed with the gquantiyy of anlline churged,

The aniline analysis was performed on & Beckman lodel DU partz



2
gpectrophotoneter at a wave length of 290 mu,

1.
The proper wave

length was detersined by plotbing itbe perpent transmission of a

sample conbaining 0.0020g aniline per 100 :d, of methanol againat

the wavelen ths inthe ultraviciet range (Flgure 2),

The wovelength

gselegte. for the calibration (290mu) woos thal wove length which fell

Just bo the right of the mindrmm ot 2705 wu,

The spectrophotometor

was calibrated at 290 mu between 0,0012./100 ml and 0,003g,/100m1,

The experimental data ave swwarized in Tables 3, L and 5 and

in Figures 1, 2 and 3,

Beckman speeirophotometer for the andline analysis,

Table 3 describes the calilribicon of the

Tables i and

S desoribe the deter-inution of the thres-phase conjuzate lines and

tie lines respectively,

plotied on sumi-log and reetanpular coordinate paper,

represents part {b) of Table 3.

Figures 1 and 3 represent purt {(a) of Table 3

Flgure 2

A sarple calew abtion of the duta contained in Tables 3 and

follouss

Bagls:s

9

bt 4

24

3.
bs

Original volire of andliine dntroduced
Pinsl wolu e of aniline at equilibriun
Aldquot of anlline layer taken for nalysis

Weight of 5 nil, aliyuot

ta for aniline of sample no, 1, Table L,

10,0 mi,
0.0 .,
540 ml,
L,0810 ml,



5. Diluticns of § :d, aliguotbs:
8, o 7k aliguot diluted te 100 -7, with ethanol,
be 5wl of mixtuore a diluted to 100 nl with methanol.
¢, 5 ml of mixture b diluted to 100 11 with methanol.
d, 5 vl of mixturc ¢ dilubed to 100 nl with wethancl,

¢, Spetrophotometer reuding of sarmple Sd. 70.0%
transrdasion,



TADIE 3

b nt g atow: § (T s
EZlJiimi vﬁ‘* { ﬁ }' R S I VA f&.

Beckman Spectrophotometer Calibrution

A. Caldibrotio. at 290 mu (Figure 1 and Feure 3).

Concentration g/100 ml, ¢ Transmission
0.00130 52.5
0.,00150 3,5
0, 00200 28,0
G,00225 23,0
0,00250 19,0
000300 16,0

B, Delermination of Wavelength {coneenirvetion % 0,00200 g/100mi)
(Pipure 2)

%avaleggth 3 Tronsrisgion
215 0e5
21e £.5
220 Sl
225 245
23 140
210 1.0
2};‘?3 240
eli7 5.2
2L L0
27y 27,0
260 37,5
265 36,5
270 1.0
275 26,2
2t 23.5
20y 24,0
300 50,0
310 {20

330 9L,5
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TABLE L
Ty B N vl terom

EXFERIHSITIAL JATA

Three Fhase [dine Inta

e

Original Volumce of Material Introduced,

Bample Ho,
A e A AT

1
2
3.
e
Sy
&

*

ul Wator

12,0
10,0
10,0
20,0
10,0
20,0

Final Volumes u Haudlibrium

Le
2e
3

le
5.t
/

k"

10,0
10,0
10,0
2040
10,0
20,5

ml Anlline

10,0
10,0
10,0
10,0
10,2
10,0

10,0
l(} ‘0
9,0
7.0
9,0
9.5

nl n-leune

10,0
20,0
30a0
10,0
20,0
10,0

10,0
2340
31,0
13.'8
2140
13,0

Weights of © ml. Aligquots at Zquiibrium Used for Analysis

of Aniline

1.
2
e
24‘1
5.
6

-

5,.2025
5,066
5,000
5el360
50943
S lOL2

Lo B0
}4' ?&35
2—': . 98 931
L1 3606
4,921
50374

Dilutions of Faeh Sample in J above

Saple
et e

(1) Heomme
(1) Aniline
(1) dater

{2) Hexzne
{2} Ani’ine
(2} Water

3.2000
3.2}596
34258

3;\2&31
3,25 Zi-

Totsd Idiution

1/5000
1/160,000
1/6000

1/5000
1/160,000
177000



T4BLE I {Contirued)

TYEL O TR L]
BXPT I TENTAL f.s’n,dﬂfk

Lo Dilutioms of Rach Samle in 3 above

Samylg

{3) Bexune
(3) Anidine
(3) Water

{1} flexune
(34) Aniline
() water

(5) Hexane
(R} iniline
(5) Water

(6) Hexane
(6) aniline
(6) Water

Total Diluldon

1/5000
1/160,000
/85000

1/8000
3,/160,000
1/3000

1/5000
1/260,000
1/3000

1/ 000

1. /360,000
1/000

5. Spestrophotomcter Heading of Last Diluted Sample ibove

Sample Mo, % Trangmission CTyanselssion $Transmission
Hexane Layer A ine layer Water layer
L. T12.0 10,0 72,0
2. 62.0 70.5 7240
3. 55.0 705 34,0
e 73.0 65.5 7340
Se Bleb 70,5 75,0
6o 7245 63,0 73,5



TALLE 5

EXPI AL Dol

Tie lines
J. Original Volumes of Material Introduced,
Sample Yo, wl, Watew nl, Aniline Ml Delgwsne
1. 20,0 0.50 LS PR
2 15,0 2,00 30,0
2. Final Velunes at Sgullibrium
1o 20,25 e 20.28
2 16,00 e 31.00
3. deight of © il Aliquots at Houllibrimm used for Anelysis of Aniline
1&» 5¢025h —r— 3.2}491
2, 5,1042 — 3.2405
i, Dilutions of Fach Sumple in 3 ibove
Samyple Tobal IHlution
1, neHexane 3/2000
1o Wotor 3/2000
2, nelexane 3/20,4000
2¢ Water 3/20,0°0
5¢ Spectrophotometer Resding of Last IMluted Sawple Above

le % Transmission % Trapsmission
Hoxgne layery waler layer
}ut g? ‘Q %i{)

2, 570 7345



1, ‘Three-=Fhase System Solubilities

The resulis of the threeephase solubilities of the nehex.ne -
eniline ~ water systen ab 50°C, are sumarized in Tables 6, 7 and
Loand dn Pigures L, 5, & end 7. The data ol Tables €, 7 and & ure
represented in Figures L, 5 and  rospoetively, and those vepresend
the watery, nehexane and aniline phuses regpectively, A1l Hree plois

sre on the sane sezle, Piguve 7 contoins o composite of 11 lhroe

gystens on a2 gncll seals,

4 sarple caleulation of the dete contuined in thesc tubles
Tollowa:
Boagis: Data for p@m@ﬁt water, adine wnd nehexane in
the water phase of sorple ne, 2, Table 6,
1. Volume of n-hexame (from Table 1) 063 ml.
2. Spegific pravity of n-bexane (from Table 2)  0,6Lug/ml,

3. Welght of nebexare (0,3 x 0,6L9) 0.19g.
Lia Volume of mmiline {from Table 1) 0,1 mly

5. Speeific gravity of aniline (from Table 2}  1,012g/mi.

6, Welght of aniline (0.1 x 1,012) 0,106,

7. Voluwwe of weter {from Table 1) 2060 =,
(e Spoelfic sravity of water {(from Table 2) 1.00g/ AL,
9, Hedght of watcr {20.0 x 1,00) 20,001

10, Total welght of swsle:

n-hexene 0,19
ariline 3,10
water 20,00

0.3



1.

11, Weight pereent n-heoxcne {(0.19/20,29) 0.5%
12, Ueight percent aniline (0.10/20.29) 0.5%

13, THeight pereent weiter (20,0/20.29) 98,69



TATELE &

WEIGHT PECENTAGELS OF THE VARICUS COIpBIIS AT LOUILL LIlh

{duplicate detertinations)
Water Phase - Welght 7

Water Adniline n-tHexone
96,1 3.7 0,0
P ?yl n’?ﬁ;? Glg

926
98,6

0
Q
7.1 1.5
Y 1.5 045
96,1 3
9641 3

99,7 0.0
9%4C 0.0 0.2
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WEIGHT PuaCinTaiGo s OF TL V. RIOUS CRWPEENTS o0 BopILIh I

{duplicate detor-dnations)

Hpxene lhase - Welght g

Wotor Antine n-llexoine
AR A R R e )

0.5 0,0 99,5
0,7 2.0 9.5

16,0 b0

1

7 2.1
o7 7.2 S2.1

0

0 1£,0 £h.0
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whipliente detoxinations)

ind.tdne Mhase - Weight ¢

Watay Aniline
L DT Nt Yoy bonsoter o gt

643 3.7
5-3 ?3-?

2.2 742

248 2Te2
305 :3?'6
B'S 8?.{\'

th S?,B
3443 6}' 03

-i.' ql 93-!?
Lo 7

” e

3.7 20,2

3}!? 9&:2
J.‘? l‘r/.(*.

“ 1,
f"“"‘ § }.~+
2.3 5645
223 S5

040 8C.6
0.0 76,6

The L samples deterined graviwetrically follow:

(single deterrdnations)

L0 2ol
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3.5 377

B6.1
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2. Threc~Phagce Conjuscte an’ Tie lines

Tables 2 and 1) show the wniline concentraiion wnd composition

of the various phases at equilibrium of the tie linus ann confuiaie

lines, %he econjugaie and tie lines are represenied in Figures !,

g} 6 &nd 75

The results of Table 10 zre obltained by picking off the com=

position of each phase Tro- the trilinear phese disgra ¢ (Flguves

Y, 5 and 6) knowing the percent aniline (Column &, Table 9).

4 sumple ealeulation of the resulls obtained in Table v follows:

Bazist Data for rehexsme phase of sample no. 1 of cone
Jugate line, Table 9,

1.

24

3

Te

Criginal wolume of ne-hexane intreduced 10,0md.,
(From Table L)

Final wolume of nwhexane at equl ibrium 10.0ml,
{From Table L)

sldiquot of p-hexane luyer taken for snalysis 5.0ml,
(From Table L)

Weight of 5 ml aliquot (From Table L) 3.2400g.
Mlution of 5 ml aliguot (From Table kL)

a, 5 ml aliguot diluted to 100 ni with methanol,

bs 5 ml of soclution a diluted to 130 =l with umethanel,
¢. 5 mi of solution b diluted to 100 ml with methsnol.
Spectrophotoeter reading of diluted solutiom 5S¢

(From Table L) 72409
Concentration of unilinc in diluted solution ¢

as detoerin.d from Figure 1, ,0005g/100m1. ,



Fe

1G.

Concentration of aniline in dlluted solution Sb
(0.0005 % 100/5)

Concentration of aniline in diluted solution Sa
(0,010 x 170/5)

Weight of aniline in the 5 wl aliquot (same as
total aniline in solution Sa),

Welght of ani"ine in the total 10 ml of the
n-hexane phase, (0.20 x 2)

Percent of oniline in the n-hexene phase

(0.20g aniline/5 ml) / (3.2000g. total/s ml)

224

0,01g/100 mi,

0,201/ 100m1

0,20g/5ul

DuliDg

602:‘5



TABLE 9
A T A S AT

CanCULATLD T4

THEEYL COJURATY MIASE LINE

Determination of amiline Concentration

Bample no, Component Concenbtration dpount in Tolal in

Trom Golibration H mi of Yhase

Curve (Fipure 1) Phase

1e n~hexane 0,.00050 0,20 0.0
aniline 000055 Lo .80
water 000050 0.20 0.0
2e ne-hexane 0,0007% (e 30 1,20
ani ine 000051 L.32 Ne
water 0.00050 0,20 O il
3. M=t Rans Q00092 0437 2429
aniline 0,00051 e 32 178
water 0,00025 3o 10 0,20
L n-hexane 0,000L8 0,19 .42
aniline 0.00056 Lo 3.06
ater 0, 00043 019 0.T6
aniline 0.‘3{}05&# i&b?’z T 73
water 0 gmi;f} 9] ;1? Q‘ 3}.1
6. nehexane 0,000L% .19 0.38
aniiine 0.00057 L56 8465
water 0.000L6 0,18 D76
TIiE LIuEs
lé Nehaxare 0,09195 (35065 0 .25
water 0,00120 04 40 0162
2, m-hexane 0,00088 0e290 1.20
water 0,0004¢ 0,120 057



TABLE 10
CALCULATRED LATA

THREE CONJUGATEG FHASE TINE

Phase Composliion At Equilibrium

Andlline Fhase - Wedght &

Andline Wnber n-lRxane
E)Ga{} 306 64&}4
T 0 2.8 10,2
6.7 25 10,8
0.4 3.6 6,0
36,8 2,6 10.6
90k 3.6 6,0

Water Phase - Weight 9

3.8 96,0 0.2
3’3 961'3 G.g
240 STl 009
3.7 96,0 Uu3
3‘3 9621 0@6
3,6 96, Ouh
n-fexane - Weight %
6.2 0,5 2.9
Fa2 0.6 90,2
11,3 0ok 88,3
59 349 93,2
93 0.5 89,6
6.0 0.9 93.1
TIE LINES
Water hase - weight %
0.2 5840 040
3.5 96,1 0.k
n-Hexcne Phase - Weight @
2,0 1.3 56,7

9,0 0.6 904



3. Qonclusions

a, Acouracy of neosurements

The same difien tiss were encouniered in reking cloud point
detorminations as those experiencoc by Gmshes.l?' The cloud points
difiered in each phase and only in the anlline phase, upon the ad-
dition of n-hexane, did a true cloud point appear. ALl other cleud
point detominations were recorded astthe first droplet of the in-
troduced nalorial wideh floated or selttled to the bottom, as tie
case migul be, ALlihough this required o coreful and tedious bochmigue,

accurate cloud points were oviained which eould be dupliccted,

The binary dats egompare favorably with the eguivalent deta

}.}., 12.! 3‘2459

found in the "itorature, his 1o ghown by Toble 11,

The three phase conjugate linss compare Lovorsbly with one

snother, The tie-lines agree well with the expected msul*tzs.17’ “s

b, Distribuiion dats and cuvrve

These data are represcnied by Figure 7 which ls & _raphlie re-
presentatlion of the tie lincs and threc phase Jine data of Tuble 10,
Fronm the slope of the line und ihe distribution of aniline betioen
n-hexane and watcr, the relative wolume ratic of walcr to n-hexane
for completely scrubbing a 35 ani vine in water solution is found to
be 1 in 2 at 50°C, plus or mimus 0.5°C. Slgnificuntly, thds is the
swe extraction raide as thet cetormined uy Greshes ,l?'i‘a:e this gysien

at 36°C, as showm by Flgure 7,



BINAGY LuTa CORF, RTS0N
s0°c, 36°c.
Weight < Weight 2 E%i%%t % Welght 2
iing wter Aniline Water
Fotospak 3.9 961 oo s

93,7 6.3 e —

(}wshesl?‘ — — 3.5 9645
e - ?}4" -%‘e 5 - 6

Carfel1-+e L1 98,9 —— —

Sﬁdawickig' P 959 1,9 9641
23.6 6.

-
*&%ight % vie ;;:gzt % Weight 2 Welght
AL Ang Ti-Hexore ﬁﬁﬁe nw% %’:3 18

Potosnal: 16,0 313,& B e wotmpiest
2.6 1L — o

Greshog™ * e — 11.0 5.0
————— PR e 10,0

Keyesiits 18,0 82.0 11,0 89.0

36,0 14,0 83,0 12,0
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. fApp Tdeation

Using the acoumiloted davae we con now define a method for exe
trachking the aniline from a 3-~5% w.ter solution, The information
in Toble 10 is plotted in Flgure % on in expanded sesle, Using
this plot, a graphical solntion can be used to determine the mutber
of eqguilibrium stages required, The graphicel solubion is given by
Flgure 1D,

Bagigt
X, ® feed = 0.04 Xa
¥n plus 1 ¥ solvent X 0,005  ¥p = final extract = 0.06

final raffinate = 0,008

4

Solvent to feed ratio is 2:1; therefore, 2 pounds of n-hexasne
are regulred to extract 1 pound of anilinewwster, This detersmines
the line X,d.Yy, sinee Endy t 4. ¥7 o3 241, Hemee, Indy = 6.3, 401
3,15 and thus, ¥; is found to be 0,06, The intersection of the limes

through 5.9 nius 1 8nd Xo¥y determines the point,

Vass Fracbion fniline Mpss Froction Andline
in Extract In sallinate
4 X
1. 0,06 0.,01L
2 0,025 0.,0034
3. 0.025 00077

The exbtraction woull be carried out in eouptercurrent fushion
gimilor to that in Figore 11. The final extract could be chilled to
around 09C, where aniline and hexane would sevarcte completely. The
nehiex.ne renoved would be recyeled as shoun, The extract terperature
raquired to effccet this separation rowins to be “ctermined from a

study of this system at or near 0°C,
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