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Effect of magnesium ion concentration on growth kinetics of
Thiobacillus ferroxidans
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Abstract: When the other nutrients were sufficient in the culture of Thiobacillus ferrooxidans, the impact of the different
initial Mg®" concentration on the activity of the growth of Thiobacillus ferrooxidans was studied, and the bacterial growth
curves were obtained at different magnesium ion concentrations. The results of the experiment show that Thiobacillus
ferrooxidans is tolerant to Mg®" some extent. No bad effect on the growth and activity of Thiobacillus ferrooxidans by
Mg*" is brought when cultured in 9K medium containing p(Mg?")<\10 g/L. The growth and activity of Thiobacillus
ferrooxidans are obviously influenced by Mg®" when p(Mg?") is 15 g/L. When the concentration of Mg?" is around 20 g/L,
the growth and activity of Thiobacillus ferrooxidans are completely inhibited. Simultaneously the kinetic model for the
growth of Thiobacillus ferrooxidans at high magnesium ion concentrations is deduced on the basis of the non-competitive
inhibition of the Monod equation. The values of kinetic parameters (i.e. maximum growth rate f4,x, Monod constant K,
and magnesium ion inhibition constant Kj) under different initial experiment conditions are determined. The correlation
coefficient between the simulated and experiment specific growth rates is 0.973, which shows that the kinetics equation

can well describe the effect of magnesium ion concentration on the growth of Thiobacillus ferrooxidans.
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Fig. 1 Variation of bacteria concentration,
ferrous concentration and ferric concentration
with time at different Mg®* concentrations:
(a) 0.004 9 g/L; (b) 5 g/L; (¢) 10 g/L; (d) 15
g/L; () 20 g/L
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Fig. 2 Impact of Mg”" concentration on culture solution redox
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Table 1 Kinetic parameters for growth of bacterium

pMg)(gL™ oo/ Ku/(gL™)
0.004 9 (Basic medium) 0.192 1.152
5 0.190 1.152
10 0.170 1.152
15 0.138 1.153
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Table 2 Kinetic parameters for growth of Thiobacillus
ferrooxidans
pPMZN(EL™)  mma/h Kul(gL) Ki(gL)
0.004 9 (Basic medium)  0.192 1.152 -
5 0.190 1.152 500
10 0.170 1.152 52.08
15 0.138 1.153 38.36
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