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Research progress of soil microbial fuel cells for degrading organic pollutants
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Abstract : Soil microbial fuel cells (SMFCs) are low-cost devices capable of converting chemical energy of organic matter
into electricity through anodic microorganisms while simultaneously degrading organic pollutants in the soil. Therefore, they
have promising applications in soil remediation and sustainable agriculture. However, the existing SMFCs still face
limitations in terms of power generation and pollutant degradation efficiency. Moreover, many gaps are observed in their
application for soil remediation of organic pollutants. Therefore, this article systematically reviews the research progress of
SMFCs for degrading various organic pollutants in the soil, aiming to provide references for enhancing the power
generation and degradation efficiency of SMFCs and guiding future research directions. First, the article elucidates the
principles of SMFCs in degrading soil organic pollutants, analyzes the application of top-, insertion-, and U-type SMFCs,
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and deeply discusses the impacts of electrode materials and soil media on the SMFCs performance as well as the criteria
for their selection. Second, it analyzes the different microbial species roles in the anode and their distribution changes in
SMFCs. Accordingly, this article summarizes various methods to improve the power generation and degradation efficiency
of SMFCs, such as optimizing electrode structures, adding electron mediators, and regulating environmental conditions.
Future directions for developing SMFCs should focus on enhancing their stability and scalability, exploring highly efficient
electrode materials and microbial strains, and expanding their applicability across different soil types and pollutants.

Key words : soil microbial fuel cells; organic pollutants; mechanism of degradation; factors affecting degradation;
degradation efficiency
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Fig.1 Mechanisms of electricity generation and organic pollutant degradation in SMFCs
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