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Iv. EXFERIMENTAL AFPFARATUS AMD AMALYTICAL EQUIPMENT
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Table #5 — First 20 ppm Z-chlorophenol Biodegradation Run
{(Unacclimated Sludge, No aAmino Acid, Temp ~ 227C42

T1ims Time Ammonia Substrate
Sample from MLES oH Conc Conc
Faken Start

Sutal {hi {(mg 13 {ppm? {(ppm)

R B 7.44 Z5.4 18.4%
Z. 7565 1hH.50
42 7 .55 15.58
i 774 =Lz 14.44
AT =5 7.72 45,9 8.77
1 T84 777
P12 7T.846 b£.75
2. 7.87 bH.41
41 7.8% 5.74
fra 772 31.3 .48
S IR H O 7.72 Hl1.35 F. 6b
el LZ 040 7.3 F.00
21 20 7.2 2.9%
43 00 775 Ze 50
£ Hdg LS 2,00 49,3 2.08
# Eupesriment date : May 29, 1284
Tahle #4 — Sscond 20 ppm Z-chlorophenol Biodegradation Run
(lmacclimated Sludge, No Amino Acid, Temp — 22

Time Ammonia Substrate
+om oH Conc Conc

Start
(hr) {ppm} {ppm?

Ft 2228 .10 1.9 21.01
4: 25 14 .52
&L 23 5. 135 43. 36 1. 44

T 00 7.9 2. 17

TS - -y
20 7,99 2.12

2400 7.98 49,50 0. 45

# Experiment date 1 Juns 2, 1784



Table #7 - First 20 ppm Z-chlorophenol EBiodegradation Run
(Unacclimated Sludge, 10 ppm Amino Acid, Temp — 23 0D

Time Ammonia Substrate
firom MLES pH Conc Conc

{ppm? (ppmd

o
~4
~—
5
s
-
o
-t

145 O 2140 F.bE 2.4 19.08
12:45  Z:0 T80 - 18.11
245 40 E550 T 89 17.45

55 &z lo T120 7469 16.35
4% 9 RISHES Faks BEE 15,32

A H1 55 RISRAS 7.72 4%.9 2.81
11243 7O 759 11.47
Fr Es 00 E2TEC EE-1= 10.39
S: 435 RSN 7568 10033
T 45 2FE0 Tab7 .56
T 43 2580 F.a2 4%3.8 .24
At F145 47200 -5 7.4%
Pt 12045 30200 2830 7485 5.55
245 TE:00 2FT70 7.5 4.5
4:4%5 54500 2EI0 =t 41.4 T.g2l

H
B
ax!
s

31,

e
I
hu]
1]
%
o]
=
i
2
s
L
i3]
lwa
i
o
o
et
MA.

Tablas ¥2 - Second 29 ppm 2-ch 1 Biodeagradation Run o

o
O ppm Amino Acid, Temp — 25 L

01 rd
ot
-
u i
i o+~
i}

{idmacclimated

Time Ammonia Siubzstrats

from ndy Conc Canc

or
e
Tl
T
3
i
T
=

R o T 200 2.10 27.8 19.77
4125 220 Heid 18,37

&3 55 4110 H.14 17.44
825 fp 00 B8.13 28.3 15.75%

= 1h 799 28.3 8.23
Fit 779 4.77
.78 I.ED

7 28.4 1.70




Table #9 — First 20 ppm Z—-chlorophesnol
{Acclimated sludge,
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Donc
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Table #1il1 - 20 ppm 2-chlorophenol Biodegradation Run
(Acclimated Sludge, 10 ppm Amino Acid, Temp — 2403

Substrate
Conc

=
=
i
—
"
=
il
In
=
3
8]
3
ot
s

Pore

o om o
Gowoo
T
ot
m
i
i
=
=
i
[Ey}
T
£
0
[n
ot
i

e
i

-1
ot

(mg/ 1l (ppm) {ppm)}

P S 4210 TL.27 41.% 19.81
Sz 4140 7.20 14.70
Y 41460 T.12 42.7 7.50
&y 4110 TL.Es 44,3 T.2e
# Euperiment date : Sept 14, 1724
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Tabhle #14 - First 10 ppm 2,&6-dichlorophenol EBiodegradation Run

{(Unacclimated Sludge, 10 ppm Amino Acid, Temp — 25°0)

I'ime Time Ammonia Substrats
e

Sampla From MLES oH Conc oo

b I
L

s
[T
"

.—1.

~ l'U "?1 i

“y

Vel {mgsll {ppm3 {ppm}

S
4

~d
(1t
o~
fJ
B
<
-l
Lo

Frt 12215 2200 .
2:15 0 Z00 85.12 7.5%
4315 4300 3.13 A
& 1l3 &s00 =2.14 & 8. 46

A 10z 15 870 82.14 &2 762

o122 13 ERTO H. 13 7,23
2215 A0T0 8.22 V.24
4215 2270 53.23 717
115 880 8.19 &H8.2 7.35

A 1o 15 44 S.15 &0 ba. 74
Bl 12: 15 483 8.12 &85
2315 5os 2.14 & 43
4: 1% 52 PE 2.13 5. 60
fr S 5 4020 5.25 8.4 S. 18
A 10 1Es Tor0o EEE0 TaR& 1.23
¥ Evperiment date : Aug 20, 1784

A—dichlorophenol Biodegradation Run
1

T

]

= - . A s e O
d Sludge, 12 ppm Amine Acid, Temp — 2370

15
[y
—
]
$
Li
i
43
s
M
0]
o]
L
P et
13

t
™
i
el
)]

Time Time Ammonia Sb:
Hample from oH Conc O

0o
2
I

T
T
3
Sy’

{3} (hi {ppm?

i B - R 755 29.9 7.84
i oy 7. a7 .28
s 4z 7ahé 8.87
7 L 7 i g.12
H = F-T 8.4 743
21200 F.ib 9.9 0,27

ment date @ Aug 27, 1784




Tabla #16 — First 10 ppm 2Z,4-dichlorophenol Biodegradation Eun
(Acclimated Sludge, No Amino Acid, Temp - 23°0)

Ammoni & Substirate
o Conc Conc

} {pom? {(ppm)

Akl 11210 .04 1.4 7.59
i HE RS .55 8. 95
o 7.48 B.76

L]

-

7.48 8.44
7.47 45.73 8.37

L
i
e e e

na

AM 1010 ITZ0 7.47 47 .4 h. P4
Fro 12210 G0 7.47 &, 70
Fz i 4140 7.5% &5.37
4zl 430 7.5 T

&3 10D 0 7. 5h B0.3 .88

10 47200 EZBTO S0 0.3 Q.08

Fable #17 — Second 10 ppm Z2.,6—dichlorophenol Eisdegradatéan Run
{Acclimated Sludge, Mo Amino Acid, Temp — 24703

Times Time fAmimonia Substarte
Sample from o Conc Conc
Taken Start

{hir {hr) {ppm? {ppm?

a1 =5 Crr G0 7R - 42,7 2.4l

e 15 Ea 00 Fa AL 85.9%

e A FL.EA ' H5.71

hE R RSN e 8.71

FrlE 10 1o FuET 48.73 T.E2

A 1005 7.2 1.25

L2 08 T.27 4&5.7 0, 0
i =

17, 1584



Table #18 - First 10 ppm 2,46-dichlorophenol Biodegradation Run
{Acclimated Sludge, 10 ppm Amino Acid, Temp - 2=%0

U

Time Aammonia Substrat
am LSS oH Conc Conc

S R

ot Ty
hY}
i

{ppm}

3
T
~
=

s
oot
o
T3
=

B 10530 0100 44T0 7.47 55.0 10.27
Pl 12250 2300 A400 7.48 7w 210
TiEG 4300 4780 7.4 Fa 40
4150 & 00 4EEL 7.4% B.353
Lt =T F.42 54,4 8.10
& s S0 2 {3103 AT F .40 56.2 7.6%
11250 8 O30 4010 T 7.47
EM 1150 Y 870 = 7.53
a5 5 IF20 F.EE T2
e Ty SI®) ANy =y &£.89
TeS EEL00 4140 752 545.8 & Sh
AM 8150 443100 950 el &1.78 00
# Ewxpsriment date @ fAug 12, 17984

lfable #1% - ZSecond 10 ppm Z,4—dichlorophesnol Eiadegradatian B
R . - 29
(Arclimated Sludge, 10 ppm dmino Acid, Temp — 24 700

Time Time Ammonia Substrat
Hample from ok C =

-

-4
5

5
o
]
=l
11
13
=

102245 s DO 7.18 S 3 F.bb
1500 2115 T 2E 2,13
2143 G300 7.2 7. 54
4:45 b3 00 726 7. 1E
15 102 30 7.2 48.7 .54

A 9245 25200 7. 08 45.0 0,00

% Experiment date : Aug 17, 1924

=



Table #20 - Results of Hinetic Studies of Fhenol

i Tinmestic Absolute Rate
Aoids FModel Average Constant
Residual

4
n}
<y
i
™
3
1
=
b
]
[

i Mone fsro Z.401 Eo=  I.9I3947
First 157.52: Foo= 0.11010

Monod 4. 4657 Fl= Z.45174

Ead= —-3.90755

Haldans . 487 Fl= ~0.45286

FE=—-21.583465

FE=-100.2408

11 Mone Zaro 244,315 15. 65494
First 474,407 = 0,469246b6

Flonod ZBE. 70 = 25.74300

28
k.
k.
E

B
k.

= ~7. 4922
2=-18. 76881
=-71.98814

1
, 2= 11.94844
Haldane 107, 448 1

i 1o popm fero ) 158,457 o= 4,03B57
First 2173 Eoo= 0. 14%035

Monod 251.52464 Fil=  E.7%305

ER= o 5.03485

Haldane 191,038 Fil=  2.100328

FE= —1.21070

FAm-1O&.578S

11 10 ppm Zaro FOLE57 Eo= 13,19341
First 477G, 151 o= 0,3989

Monod 57.8465 Ei=  9.2468530

W
oo
i
i

I

i

e
L
I
]
jip)



Table #21 — Results of Finestic Studies of Z2-chloropbenol

lute Rate

# of FRun Tvpe of Amino Fimetic fAbso
Average Constant
i

S5ludge Aclids Flodel

1 Unaccl Mone Zero 2.78%4 Foo= 00,2765
First D.1167 Bo=
Monod 4. 1365 =

oW

= (O, 0560
=-2. 3610

=—20. 325

Haldane

-
i3
"
~
]

Py

H Unacol Mone iero 3.7485 o= 00,7152
Eo= 0, 12583

First 1.019%
Monod i 0.942%
O, 3002

0,322

~0.5778
—20.839

[ny
J
il

i

Haldanes 0. 1673

il

Db e b
i

I Unacol 10 opm Zero 0,741 Bo= 00,2613
Firs 1. 0550 K o= 0,025
Monod 0. 5898 kol 0. 268
H2=—0. 5319
Haldane ., 3060 Fi= 0,0450
BR=-T, 9550
KI=—26. 547

ot

3. 5474

— T
= AT

GL 54

S ImEnT
1.2853

ot
i
i
!
it
o
i1
.
fom
P
i
T3
=

o

Haldans O, FOTE K 0, 2240
- T YRS LN
b ZL0EED
$.
Fo
— - s 1 o BRI 1 =%
1 Accl HMone Zero S 2860 h G.RBE7
Tiyast 2.1740 1.2330
e - oo o Bl et “r A A B e Eote )
HMonod L 5T30 IR e e
H5.5815
- TR AT o
Haldane Y, EEO S.1116
-5 . BAT0
; =
18,454




Table #Z1

b
bt

et

continued

Mone

Zaro
First
Monod

Haldans=

w0
LL

i
MR
41

i

il

I
H
i
i

Mon

f

Haldane

't

oy

)
'
oo,
o'

3

e g e
b = LT}

NI
X

b

o

0. 44540

0. 54678

A
PRI -4 R

0. 24535

0. 5093

e ol ol ol ol ol
e b
i

R

oy

2.7719

= 1.2380
1=14.1184
2= 4.2540
=-b.7117

—TFTAATT T
PR R, RPN

D
=-13%.094

it

i

1.208682

1%.848%

e B o o

~12.862
~10.352

-11.333

I

il

i

i

11,2520



<1 71
S Ly

Table #22 - Results of Hinetic Studies of Z,4-dichlorophenol

# of Run Type of Amino Finetic Absolute Fate
Sludge Acids Model Average Constant
Residual

I Unaccol Mone Zaro D.14612 o= 00932
Firzst 0. 18653 Bo= 00,1517
Monod G, 239 wl= 00,0813
Fa=—1.42473
Haldane ©0.1122 ke 0. 0084
H2=-2.80525
Fi=—15,02
II Unaccl Mane iero 0. 0279 = .3747

= 0.0468
0.1040
(2=-5. 9520
Dl =—0, 0009
=-4. 0BS54
=-16. 633

First 0,044
HMomnod 3, Q03

T e ewe e e
il

Haldame 0.012

ol g

0. 0879
O, 00973
I= 0.0028
n2=—7 . 6801
1= L0015
2=—-5. 5944
=—15.547

i

I Unacel 10 ppm Zaro GL.1512
Firzst DL 1283

O, OEET
o - 4

Monod LI M

Haldane 0.0128

TEDOSTRToTwe e ownovan

I Unaco! 10 pom Zern O, 2747 Boo= 0.4682
First 14, 057 = 0.,179%

0, 2482

=1.2120

Monod O, (H5E

i

W TET MW oo e "

e b ;.‘.lu B e

Haldane 0.174&5 —3. 0253
=-1.4744
==32,746F1

I Accl Mon= lerao 2.04847 o= 0.0978

First IS NS ] Eoo= 0L, 01E7

Monod G.0ilg Fl=—0,0010

F2=-0.0803
Haldane ©.0015 Fi= 0.001%
F2=-IL Q057
FEm—-1D.ATE



Table #22 — continued

I1 Accl Mon= Zzro 0.5344 H Q.87
First 28. 693 Ho= 002081
HMonod 0. 338C El= 0.2781
Ly TN
Poan = A . Fralal
Haldans 2.303I5 Kl=-0.5341
FE=—-0,6510
KI=—b. 4744

0.0875
GO.0107
-0, 0151
—7. 4846
Q. 0006
4. 1320

-16.9357

I Aocl 10 ppm Zero 0. 1578
First L1472

Monod QL0092

RSO
L I

i

It

eeoE o

Haldane 0.0018

o

il

IT Accl 10 ppm fero 0. 1953 = (O, 3981
Firs 55.9468 = 0,299%

1= O.3B44

sP=—0. 1133

1= GL0602
2=—-0, 3520

(S=-10.436

Monod 0. 2087

Haldane ©.014%

N R W



Figure #1 - Diagram of Reactor Setup

Vent
¢---Rotameter

¢-- Rotameter Control

4)‘“{;Lj~—-—— Air

Alr Filter

a----- - -5 Diffuser Stome

Main Control
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Figure #2 - Result of 100 ppm Phenol Biodegradation Run

( Without Amino Acids )

First Run

Second Run
( Fit to zero order equation )

100

Conc ( ppm )

\n
(@]

Time ( hour )
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Figure #3 - Result of

( with

48

100 ppm Phenol Biodegradation Run

Amino Acids )

O Pirst Run  —
/A Second Run — —
( Fit to zero order equation )

OO0 0o

/\t :V s $ + d OQ
. ’ 20

Time ( hour )
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100 ppm Phenol Biodegradation Run

Figure #4 - Result of

Q First Run Without Amino Acids
/\ First Run With Amino Acids

( Fit to zero order equation )

100

Conc ( ppm )

Ul
(o]

AAAAAA
. AN

10 nime ( hour ) 20
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Conc ( ppm )
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Figure #5 - Result of 20 ppm 2-chlorophenol Run
( Unacclimated Sludge, No Amino Acids )

O First Run
/\ Second Run

( Fit to zero order equation )

10 20 Time ( hour ) 50 60
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Figure #6 - Result of 20 ppm 2-chlorophenol Run
( Unacclimated Sludge, 10 ppm Amino Acids )

O First Run
/\ Second Run

( Fit to zero order equation )

10 20 Time ( hour ) 50 60
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Figure #7 - Result of 20 ppm 2-chlorophenol Run

( Acclimated Sludge, No Amino Acids )

First Run
Second Run

( Fit to zero order equation )

3 D 5 3
Time ( hour )
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Figure #8 - Result of 20 ppm 2-chlorophenol Run
( Acclimated Sludge, 10 ppm Amino Acids )

O TFirst Run
( Fit to zero order equation )

20 ¢

©  Cone (ppm)

—

1 2 3 Time ( hour ) 5 6
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Figure #9 - Result of 20 ppm 2-chlorophenol Run

First Run of Unacclimated Sludge
Without Amino Acids

A First Run of Unacclimated Sludge
With Amino Acids

( Pit to zero order equation )

Conc ( ppm )

-t
o

10 20 Time (hour ) 50 60
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Figure #10 - Result of 20 ppm 2-chlorophenol Run

First Run of Acclimated Sludge
O  without Amino Acids —

First Run of Acclimated Sludge
With Amino Acids —_

( Fit to zero order equation )

Conc ( ppm )

10

s

Time (hour ) 5
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Figure #11 - Result of 20 ppm 2-chlorophenol Run

First Run of Unacclimated Sludge
O wWithout Amino Acids

First Run of Acclimated Sludge
Without Amino Acids

( Fit to zero order equation )

10 20 30 Time ( hour ) 50 60
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Figure #12 - Result of 20 ppm 2-chlorophenol Run

First Run of Unacclimated Sludge
O With Amino Acids

First Run of Acclimated Sludge
With Amino Acids

( Pit to zero order equation )

Conc ( ppm )

-
(&)

P . o
—_—

e

10 20 30 Time ( hour ) 50
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g Figure #13 ~ Result of 10 ppm 2,6-dichlorophenol
( Unacclimated Sludge, No Amino Acids )

QO First Run
/\ Second Run

( Pit to zero order equation )

Conc ( ppm )

Ul

10 20 30 40 50 60 70 80 90
Time ( hour )



Conc ( ppm )
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Figure #14 - Result of 10 ppm 2,6~dichlorophenol Run
( Unacclimated Sludge, 10 ppm Amino Acids )

O First Run
/\ Second Run

( Fit to zero order equation )

10 20 30 40 50 60
Time ( hour )
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Figure #15 - Result of 10 ppm 2,6-dichlorophenol Run
( Acclimated Sludge, No Amino Acids )

O First Run

N\ Second Run

( Pit to zero order equation )

Conc ( ppm )

60

Time (hour)
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Conc ( ppm )
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Figure #16 = Result of 10 ppm 2,6-dichlorophenol Run

( Acclimated Sludge, 10 ppm Amino Acids )

QO First Run
/\ Second Run

( Fit to zero order equation )

{ H 1

10 20 30 40 50 60
Time ( hour )
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Figure #17 - Result of 10 ppm 2,6-dichlorophenol

O First Run of Unacclimated Sludge
Without Amino Acids —

A FPirst Run of Unacclimated Sludge
With Amino Acids —_—

( Fit to zero order equation )

10 7

Conc ( ppm )

Ul

10 20 30 40 50 60
Time ( hour )



Figure #18 - Result of 10 ppm 2,6=-dichlorophenol Run

First Run of Acclimated Sludge
O Without Amino Acids

First Run of Acclimated Sludge
With Amino Acids

( Fit to zero order equation )

Conc ( ppm )

Ul
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" 10 20 30 40 50 60
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Conc ( ppm )

1

Figure #19 - Result of

64

10 ppm 2,6~dichlorophenol Run

O First Run of Unacclimated Sludge
Without Amino Acids

A First Run of Acclimated Sludge
Without Amino Acids

( Fit to zero order equation )

10 20

0 40 50 20
Time ( hour )
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Figure #20 - Result of 10 ppm 2,6-dichlorophenol

First Run of Unacclimated Sludge
With Amino Acids _—

First Run of Acclimated Sludge
With Amino Acids ——

( Pit to zero order equation )

Conc ( ppm )

U1

20 30 40

10 |
Time ( hour )



66

of 100 ppm Phenol Run

Figure #21 -~ MLSS Concentration

(O TFirst Run Without Amino Acids
/A First Run With Amino Acids

5000 AD
ATAAAD

1000p
O

Conc (ppm
O
@)

3000

2000}

1000¢
20

Time ( hour )



pH

Figure #22 -~ pH vs.

Time of 100 ppm Phenol Run

Pirst Run Without Amino Acids
Second Run Without Amino Acids

Pirst Run With Anino Acids

» > @O

Second Run With Amino Acids
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Figure #23 - Ammonia Concentration of 100 ppm Phenol Run

Pirst Run Without Amino Acids
Second Run Without Amino Acids
First Run With Amino Acids

e O bbb

Second Run ¥With Amino Acids
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Figure #24 - MLSS Concentration of 2-chlorophenol Run

First Run of Unacclimated Sludge

O Yithout Amino Acids
PY First Run of Unacclimated Sludge
With Amino Acids
A First Run of Acclimated Sludge
Without Amino Acids
A First Run of Acclimated Sludge
With Amino Acids
A A O
400 O o O
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Ve O
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PpH
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Figure #25 - pH vs, Time of 20 ppm 2-chlorophenol Run

First Run of Unacclimated Sludge
Without Amino Acids

Second Run of Unacclimated Sludge
Without Amino Acids

Pirst Run of Unacclimated Sludge
With Amino Acids

Second Run of Unacclimated Sludge
With Amino Acids

» D @ O

TO 20 =0 iy
Time ( hour )



pH

Pigure #26 - pH

@
o] J
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vs. Time of 20 ppm 2-chlorophenol Run

O First Run of Acclimated Sludge
Without Amino Acids

Second Run of Acclimated Sludge
® Without Amino Acids

FPirst Run of Acclimated Sludge
With Amino Acids

Time ( hour )
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Figure #27 -~ Ammonia Concentration of 2-chlorophenol Run

First Run of Unacclimated Sludge A First Run of Unacclimated Slud

O without Amino Acids With Amino Acids
‘ ® Second Run of Unacclimated Sludge A Second Run of Unacclimated
Without Amino Acids Sludge With Amino Acids
@
| ]
50 ] O
PY @)
O
b4 A
A

ot

4 A

0
<l a A A
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O
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10}
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Figure #28 - Ammonia Concentration of 2-chlorophenol Run
O FPirst Run of Acclimated Sludge
Without Amino Acids

Second Run of Acclimated Sludge
e Without Amino Acids

First Run of Acclimated Sludge
With Amino Acids

o) o o)
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Figure #29 - MLSS Concentration of

» b e O
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10 ppm 2,6-DCP Run

First Run of Unacclimated Sludge
Without Amino Acids

First Run of Unacclimated Sludge
With Amino Acids

FPirst Run of Acclimated Sludge
Without Amino Acids

First Run of Acclimated Sludge
With Amino Acids
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pH
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Figure #30 - pH vs. Time of 10 ppm 2,6-DCP Run

First Run of Unacclimated Sludge
Without Amino Acids

Second Run of Unacclimated Sludge
Without Amino Acids

First Run of Unacclimated Sludge
With Amino Acids

» b e O

Second Run of Unacclimated Sludge
With Amino Acids
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pH

Figure #31 - pH vs.

76

Time of 10 ppm 2,6-DCP Run

First Run of Acclimated Sludge
wWithout Amino Acids

Second Run of Acclimated Sludge
Without Amino Acids

First Run of Acclimated Sludge
With Amino Acids

A Second Run of Acclimated Sludge
With Amino Acids
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Figure #32 - Ammonia Concentration of 10 ppm 2,6-DCP Run

First Run of Unacclimated Sludg

First Run of Unacclimated Sludge O
Without Amino Acids

With Amino Acids
Second Run of Unacclimated

Second Run of Unacclimated Sludge PY
Sludge Without Amino Acids

With Amino Acids
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Figure #33 - Ammonia Concentration of 10 ppm 2,6-DCP Run

First Run of Acclimated Sludge
Without Amino Acids

Second Run of Acclimated Sludge
Without Amino Acids

First Run of Acclimated Sludge
With Amino Acids

» b e O

Second Run of Acclimated Sludge
With Amino Acids
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Figure #34 - Result of COD of First 100 ppm Phenol Run

( without Amino Acids )

O Substrate Concentration

P COD equivalent to substrate
concentration
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Figure #35 - Result of COD of Second 100 ppm Phenol Run

( without Amino Acids )

O Substrate Concentration
® COD equivalent to substrate
concentration
100 F
1
g
o
(o)
§ o
of O
500
O o . .
10 20

Time ( hour )



81

Figure #36 = Result of COD of First 100 ppm Phenol Run

( With Amino Acids )

QO Substrate Concentration

PY COD equivalent to substrate
concentration
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Figure #37 - Result of COD of Second 100 ppm FPhenol Run

( With Amino Acids )

O Substrate Concentration

PY COD equivalent to substrate
concentration
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Figure #38 - Example

of
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AFFPENDIX 1 COMPUTER PROGRAMING



C HERAAFFERAA R A A SR A EAAEA R FAF AR AF A F RS FE AR R F AR AR H AL LS

C * #

c * FROGRAM REGRESS *

C * *

: EFARAREAAEE AL L AR EF AR F AR A AR E R A FEAEAR SR AR A AR FA R AR AR RER

-

C Written by B Daswon Fak

o

o Furpose H To +it the substrate concentration versus
; time data to the Jfollowing kinetic

iZ sguations and determins the rate constant
-

- sro-order rate equation

k] v
i £ ]

2 First-order rate sguation
Sy Monod eguation

4 Haldane =sqguation

Data input H M = Mo of point
THMOI) =  Time
CHols = Gubstrate concentration
Mot H time is in howr
substrate concentration iz in

o ppm

GOoooooOonmo

CY(I0), CML(IO), DY (IO

;o

LR

DIMENSION
DIMENSION
READ (5, %)
nooo1ol

~
3

£

caLL  REGBRESS  (CN, TM, NP, DK, CY, D)

DE = -Dk

Do 102 J =1, NP
DY (J) = ON{J /

92 CONTINUE

CALL  AAR (DY, NF, R

WRITE(4,201) D

WRITE (&, 220

4
i

Do Loz I, MNP

10T T T el 4 i ¢ W

WRITE( TRy, CRMEDY , CY (R, DY (KD
CONT INUE
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[T T
et il

SUBRDUTINE REGRES (CN, THM, NF, DE, C¥, DR
FURFOSE = TO REGRESE SURSTRATE CONMCENTRATION VS, TIME
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