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Effect of Acidithiobacillus ferrooxidans on pyrite oxidation by
ferric iron under aerobic and anaerobic conditions
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Abstract: Acidithiobacillus ferrooxidans (A. ferrooxidans) is the most widely studied bacteria, which is used in leaching
ores work. The pyrite leached by ferric iron and the effect of A. ferrooxidans on pyrite leaching were studied under the
aerobic and anaerobic atmosphere, respectively. Bio-cathode microbial fuel cells were constructed in accordance with the
characteristics of 4. ferrooxidans, and then used to study the effect of A. ferrooxidans on the electron transfer process
under the aerobic and anaerobic atmosphere. The results show that, under the aerobic and anaerobic atmosphere, the
leaching rates of pyrite are 40.03% and 27.76% more than those of chemical leaching, respectively. Under the aerobic and
anaerobic atmosphere, the presence of 4. ferrooxidans both can improve the electron transfer rate, and thus speed up the
conduct of the redox reaction. This demonstrates that, in the anaerobic environment, 4. ferrooxidans can be respiration
using Fe®* as electron acceptor and pyrite containing reduced sulfur as electron donor. On the basis of experimental
results and previous work, a possible electron transport chain of 4. ferrooxidans under anaerobic condition was proposed.
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Fig. 1 XRD pattern of pyrite
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Fig. 2 Schematic diagram (a) and physical map (b) of dual-chamber microbial fuel cell
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Fig. 3 Effect of A. ferrooxidans on epyrite leaching rate under conditions of aerobic and anaerobic and different pulp concentrations:
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Fig. 7 Model of electron transport pathway of iron oxidation of 4. ferrooxidans
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