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Proof of electrotrophic microbial community development and electric power
production in deep-sea hydrothermal vents
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In this project, enrichment of possible electrotrophic microbial communities has
been tested under 600 mV redox potential in the laboratory. However, we have not successfully found
biomass production of electrotrophic microbial community. Next, it has been conducted in natural deep-sea
hydrothermal vent environments. In the lheya North hydrothermal field, a fuel cell has been deployed for
two weeks using platinum-coated titanium electrodes, deployed in a hydrothermal fluid and ambient
seawater. During the deployment, generation of 600 mV redox potential has been achieved. After the
recovery, dense biofilm has been identified on the surface of cathode. The efficient electron
conductivity and the dense biofilm development both point to the possible enrichment and biomass
production of microbial community significantly based on the electroautotrophy. This research project
reveals the possible existence of electrotrophic microbial community in natural deep-sea hydrothermal
environments.
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