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Study on Microbial Fuel Cell for Low - grade Manganese Ore
Leaching
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Manganese Group limited,Daxin Manganese Mine Branch, Nanning, Guangxi, 532315, China)

Abstract: In order to improve the utilization of low-grade manganese ore and realize the leaching of manganese
ore powder by organic waste water, by modifying the Microbial Fuel Cell (MFC) ,adding electrolysis chamber
and mineral chamber in the cathode reaction tank, MFC reactor for wet leaching of manganese ore was con-
structed to realize the separation of organic wastewater and manganese mineral powder. The results show
that the maximum output voltage of MFC with sodium acetate as carbon source and low-grade manganese ore
powder as cathode can reach up to 0. 81 V,which is 1. 23 times of that with K;[Fe(CN); ] as cathode liquid
(0.631 V). Under the same conditions,the removal rate of COD by mineral leaching MFC can reach 90. 9%,
which is higher than 87.5% of the control group,and the degradation time is 3 d,which is significantly less
than 5.2 d of the control group. In terms of the improvement of COD degradation ability, the reduction of
MnOQO, in low grade manganese ore powder can be realized. The manganese content decreases from 23% of raw
ore powder to 0. 98% ,and the leaching rate can reach 95.7%. Further high-throughput sequencing was used
to analyze the structure of positive flora, which was mainly Geobacter. Compared with 85% of the control
group,the proportion of Geobacter in ore leaching MFC accounted for 95%. The results show that the ore
leaching MFC can effectively couple the organic degradation and ore leaching,avoid the secondary wastewater
pollution caused by the direct mixed reaction of the two and the purification of the leaching product manga-
nese sulfate. The leaching of low-grade manganese ore is realized while improving the power generation effi-
ciency of MFC and treating wastewater.

Key words: microbial fuel cell; ore leaching; low-grade manganese ore; exoelectrogenic microorganisms; bi-

oleaching
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