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Bioelectrochemical production of valuable products from CO2 in a microbial
electrolysis cell
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In this study, we operated a microbial electrolysis cell (MEC) for the
stimulation and acceleration of microbial methanogenesis via voltage input to fix C02 to valuable
compounds such as methane. A MEC system was operated for 11 months where 600 mV of voltage was
applied between anode and cathode, resulting in a successful conversion of C02 to methane with
electrical current consumption. The 16S rRNA-based community analyses revealed that genera
Methanocalculus and Methanobacterium were located in the electromethanogenic cathode, while genus
Geoalkalibacter was shown in the electrode-respirin% anode. The metagenomic analysis revealed that
the Geoalkalibacter genome coded numerous numbers of multi-heme c-type cytochromes, whereas
methanogenic archaeal genomes contained many hydrogenases. These results suggest that direct
electron transfer via cytochromes occurred on the anode, and hydrogen-mediated electron transfer
functioned on the cathode.
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