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Development of a stable anaerobic treatment process for organic wastewater using
extracellular electron transfer

Kaku, Nobuo
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In this study, we aimed to develop a technology to prevent the collapse of
the methanogenic fermentation process caused by the accumulation of volatile fatty acids (VFAs), by
utilizing electric syntrophy, which transfers the reducing power generated from VFA degradation to
remote microorganisms via conductive solids, and microbial fuel cells (MFCs), which recover the
reducing power through electrodes and convert it into electricity.

A comparison of tolerance to VFA accumulation between an anaerobic digester and a two-chamber
microbial fuel cell (MFC) revealed that the MFC exhibited higher tolerance. Subsequently, we
attempted to establish electric syntrophy between the anodic and cathodic microorganisms of the MFC.
As a result, we successfully constructed an MFC system in which the reducing power generated from
the degradation of acetic acid and propionic acid at the anode was transferred to the cathode and

consumed through methanogenesis.
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