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[Abstract] Algal-microbial fuel cells (A—MFCs) provide a solution for wastewater treatment and energy
recovery by coupling photosynthetic processes with microbial electrochemical interactions. The performance of
conventional microbial fuel cells (MFCs) is constrained by redox reactions occurring at the electrode surfaces,
where cathode reduction relies on electron acceptors such as oxygen and ferricyanide. However, the use of these
substances significantly increases operational costs. In contrast, algae supply oxygen to the cathode through
photoautotrophic metabolism while acting as biocatalysts for electron transfer, thereby overcoming the

dependence of traditional cathodes on artificial electron acceptors. Their mixotrophic metabolism endows algae

with adaptability in complex polluted environments.
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