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ABSTRACT

The kinetic nature of Fe** oxidation to Fe*** by Thiobacillus ferrooxidans was studied.
An irreversible autocatalytic model was proposed and compared with other models. The
experiments were carried out to verify the proposed model.

The duration of a single experimental run was ranged from 50 hrs to 100 hrs(c.f. previo-
usly less than 3 hrs). Both the integral and the initial rate methods were used in analy-
zing the experimental results.

The analysis shows that the proposed irreversible auto-catalytic mechanism is best fitted
to the experimental results among the various models.
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Table 1. Composition of 9K Media
Component Concentration(g//)
(NH,)250, 3.0
KCl 0.1
K:HPO, 0.5
MgS04-7H:0 0.5
Ca(NO3)2 0.01
Conc. H2S04 q.s.
FeSO4-7H0 q.s.
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1.TAir3Compressor

4. Needle valve

7. Drainage Tap

10. Reference Cell

14. Thermostat and Pump

2. Air storage tank
5. Rotameter
8. Air Box
11, 13. Pt. Electrode
15. Cotton plug

3. Air filter

6. Saturation Bottle
9. Reactor

12. Salt Bridge

16. Recorder

Fig. 1. Schematic Diagram of Experimental Apparatus
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Table 2. Initial concentration and

Initial rate data

RUN Inoculum Cai Cro
“No. percent(%) (eq/l) (eq/I3 [ml/hr) {convesion/

Ent. rate Initial rate

hr)
1 5 0.151 0.0075 1.485 0. 00365
2 10 0.141 0.0149 1.65 0. 0049
3 20 0.124 0.0298 1.8 0. 0063
4 5 0.078 0.0075 1.485 0. 0037
5 10 0.072 0.0149 1.65 0. 0064
6 15 0.068 0.0224 1.7 0.0011
7 20 0.065 0.0298 1.8 0. 0044
8 10 0.217 0.0149 1.65 0.007
9 20 0.192 0.0298 1.8 0. 0066
10 25 0.181 0.0373 1.92 0.0135
11 25 0.047 0.0373 1.92 0.0014
12 20 0.035 0.0298 1.8 0. 0033
13 20 0.163 0.0298 1.8 0.0037
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Fig. 2. Lineweaver-Burk plot
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Table 3. Estimated Parameters by Initial Rate and Integral Method

Estimated Parameters

Standard Error of Sum of Residuals

Regression
ki = 0.2948, k' = 0.3175
Model 2 (Initial rate method) 0.00808 0.0133
ke = 0.1864 .
(Initial rate method) 0.00565 0.02578
Model 3
ks = 0.1848
(Integral Method) 1. 066 32.334
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Nomenclature

B : Ratio of ferric ion-bacteria complex con-
centration to ferrous ion concentration at
initial state

Ca : Ferrous ion concentration N)

Cy : Concentration of ferric ion-bacteria co--
mplex N)

Cu : Concentration of bacteria-oxygen compl-
ex (M)

E : Concentration of enzyme

K : Reaction rate constant

K/ : Product of concentration of oxygen and
reation rate const.

K. : Michaelis-Menten constant

S : Concentration of essential substrate (M)

¢t : Reaction time (hr)
Va : Rate of product(maximum) (M/hr)
V : Rate of product (M/hr):

X4 : Conversion fraction of ferrous ion

Subscript
o : Initial state, £ =10

0
o
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