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Abstract: It is under debate whether microbial Fe ( ll ) reduction is promoted or inhibited by biochar. To explore the mechanisms of how
biochar influences microbial Fe ( Il ) reduction, this study determined the kinetics of microbial Fe ( I ) reduction using Shewanella
oneidensis MR—1 suspension experiments with the addition of biochar and ferrihydrite (Fh) at different concentrations. The aggregates of
cells—hiochar were visualized using laser scanning confocal microscopy (LSCM). The redox properties of biochar were analyzed using
mediated electrochemical analysis. The results showed that addition of rice straw—derived biochar inhibited the rate of microbial Fh

reduction. The inhibiting effect of biochar on microbial Fh reduction was influenced by the concentration of Fh. In addition, the biochar
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used in this study had relatively high electron donating capacity and was able to chemically reduce Fh, lowering the initial Fh concentration

for microbial Fe (Il ) reduction. The image obtained from LSCM showed that cells, but not Fh, were adsorbed on the surface of biochar.

These results suggest that rice straw—derived biochar inhibit microbial Fe ( Il ) reduction and may be related to the chemical Fh reduction

by biochar and formation of cells—biochar aggregates.

Keywords : microbial Fe(Ill ) reduction; biochar; ferrihydrite; Shewanella oneidensis MR—1
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Due to overlay of cells, minerals and biochar particles, pictures can only be used for quantitation of relative cell abundances at the same position
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Figure 4 Biochar particles and bacterial cells photographed using laser scanning confocal microscopy
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