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Abstract: Microbial electrolytic cells(MECs) , an organic combination of electroactive microorganisms and electro-
chemical systems, have great potential to overcome the low efficiency, uneconomic and secondary pollution in the
purification of low concentration heavy metal wastewater by traditional physicochemical methods. The research sta-
tus, influencing factors and mechanism of the removal of heavy metals from wastewater by MECs were summarized.
The review showed that MECs could effectively remove a variety of heavy metal ions from wastewater through nega-
tive/anode reduction reaction, chemical precipitation and microbial adsorption. For Cr( VI ), Cu( Il ) and Ag( I )
metal ions with high potential, the removal efficiency of MECs could reach 95.0%-99.1% with the cathode reduc-
tion as the main removal mechanism. For low potential metal ions, microbial adsorption and chemical precipitation
were dominant, and the efficiency reached 40.7%-87.0%. The removal process of heavy metals by MECs was
mainly affected by electrode materials, chemical characteristics of solution and auxiliary voltage. Among them, cath-
ode catalytic performance, material cost and long-term stability were the key parameters that affected the MECs effi-
ciency. However, there were few reports about the treatment of heavy metals by MECs at present. Such as investment
cost, adaptation scale and technology amplification of MECs devices still restricted the popularization and applica-

tion of this technology. Strengthening the development of MECs economic electrode, the analysis and control of key
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factors, the study of purification mechanism and electron transfer pathway were the key to reduce the construction

cost, improve the scale of treatment, adapt to the complex wastewater environment and promote the application of

MECs technology.
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Fig. 1 Schematic diagram of microbial electrolytic cells
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Table 1 Research resulis of removal of heavy metal ions from wastewater
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Fig. 2 The possible mechanisms of
MECs removal of heavy metal ions
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