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Electrochemical Research on Iron Oxide Minerals Reduction by Microorganisms
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Abstract; Iron oxide minerals are electron acceptors and can be reduced by microorganisms. We characterized the
redox properties of iron oxide minerals using electrochemical methods in a dual-chamber system of microorganism-i-
ron oxide mineral,accomplishing the research of microorganism reduction in a new perspective. The results showed
that microorganisms use iron oxide minerals as electron acceptors and hereby reduce them,and that iron oxide min-
erals can receive electron under the condition of 0. 2 mA cathodic constant current. The cyclic voltammetry results
indicated that ferric ion iron oxide minerals can be reduced at 0. 8930. 01 V (wvs. SCE). In the dual-chamber sys-
tem,iron oxide minerals acted as cathodes and were capable of accepting microbial electron.
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1% 3% Shewanella oneidensis MR-1 ( ATCC
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g/L NaHCO,.,0.1 g/L KCl,pH AN T & 7.0,
280,25 pm GAFLUE B 8 5 F SOCH I K 4 4 h,
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Fig. 1 Schematic graph of the dual-chamber system

of microorganism-iron oxide mineral
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Table 1 Iron concentration in the solution of using

microorganism to directly reduce iron oxide minerals

W BT BT R EMERET R e
T AR MR-1 MR-1 MR-1 N/A N/A N/A

Fe?T (X107%) 51.249 14.274 16.862 2.442 - -
B Fe(X107%) 64.683 17.601 21.052 0.839 - -
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Fig. 2 Potential-time curves of iron oxide minerals

measured by chronopotentiometry
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Fig. 3 Cyclic voltammetry curves of iron oxide minerals (A)and the enlarged reduction peaks(B)
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Fig. 4 Current-time curves of the microorganism-iron

oxide mineral system
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