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Fig. 1 Layout of experimental equipment
1 —pH meter; 2 —Guide flow pipe; 3 —Culture tank;

4 —Air pump; 5 —Thermostat water bath
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Table 1 Ferrous concentration as

a function of time

Time/ h o 1 2 3 4 5 6 7
O(Fe )/(grL™ ") 4.58 4.45 4.30 4.07 3.89 3.49 3.20 2.97
Time/ h 8 9 10 11 12 13 14 15

O(Fe )/(grL™") 2.61 2.34 1.92 1.63 1.04 0.73 0.43 0.29
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Fig. 2 Variation of ferrous ion

concentration with time
(P=4.58g/L; K =0.066h"";
K=0.036g/L; @/ Y=2.76¢/L)
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Table 2 Simulating model parameters at different experimental conditions
Initial concentration of ferrous ions T emperature Inoculation amount Simulating parameter
No. -1 C (%7 -1 -1 1
/(gL ) ! /% W/h K/(gel™h) (B Y)/ (gl
1 5.5 30 10 0. 042 0.91 3.99
2 8 30 10 0. 045 1.25 3.92
3 12 30 10 0.041 0.75 3.99
4 15 30 10 0. 049 0.22 2.30
5 5.5 30 5 0.039 0. 89 3.90
6 5.38 30 10 0.037 0.50 3.93
7 5.3 30 20 0. 042 0.78 5.40
8 5.23 30 30 0. 044 1.93 9.90
9 2,72 25 0.041 0. 86 4.00
10 2.72 30 0. 094 1.24 4.00
11 2.72 35 0.117 1. 63 3.90
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Fig. 3 Effect of

ferrous ion as a function of time by model
(P=4.58g/L; K=0.036g/L; P/ Y=2.76g/L)
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Fig. 4 Effect of K on concentration of

ferrous ion as a function of time by model
(= 4.58¢/L; K= 0.066g/L;

0/ Y= 2.76¢/ L)

2—p_=0.061h""

34 =0.066h""!

d—p_=0.071h"

S—u_=0.076h"

03 1 2 3 r 5
p(Fe" )/ (g-L™ %)

5 A Y AR R G BUR
Fig. 5 Effect of @/ Y on concentration of

ferrous ion as a function of time by model
(P=4.58¢/L; K=0.036g/L; P/ Y= 0.036g/L)
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Kinetic parameters for growth of Thiobacillus ferrooxidans

MIN Xiao-bo, CHAI Lryuan, ZHONG Haryun, ZHANG Chuan-fu
(Department of Metallurgical Science and Engineering, Central South University of Technology,
Changsha 410083, P. R. China)

[ Abstract] Based on Monod formula, a responsive mathematical model for a certain kind of Thiobacillus ferrooxidans named T D-

10 growing in the substrate containing ferrous ion was built up. With computer simulating variation of ferrous ion concentration dur-

ing the bacteria growth, this model can be used to determine the kinetic parameters of bacteria growth, and the influence of these pa-

rameters on bacteria growth can be predicted. Under the varied experimental conditions of initial ferrous ion concentration, tempera

ture and inoculation amount, the ferrous ion concentration was examined, and the experimental data were simulated by computer to

determine K, K and @/ Y. Furthermore, the influence of experimental conditions on these parameters was discussed.
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