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Solar driven C02 fixation using non-photosynthetic microbes and Fe ions as energy ca
rrier

NAKAMURA, Ryuhei
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We exploited the ability of the deep-sea Fe-oxidizing bacteria, Mariprofundus ferr
ooxidans, to elevate the intracellular electrons into a higher energetic state as a built-in voltage multi
player circuit. In-vivo electrochemical analysis of CO2 fixation processes revealed that the cells multipl
ies the voltage to 0.95 V, which enables to initiate the electrochemical CO2 reduction coupled with water
oxidation at an external voltage of 0.19 V. The value of 0.19 V is one order of magnitude lower than the t
hermodynamic limit for producing organic compounds via C02 reduction coupled with water oxidation. Thus, t
he integrated bioelectrochemical process could provide a way to utilize extremely low-voltage-electricity
supplied by several sources such as hydro, solar, wind, geothermal, and others for the electrochemical con
version of CO2 to organic chemicals.
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