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Carbon dioxide recycling by bioelectrolysis by formate dehydrogenase

Kitazumi, Yuki

3,400,000
(FoDH)
FoDH
FoDH 2 NAD+ NADH
1.2V 12 mW cm-2
NAD+/NADH

NAD

A bioelectrocatalytic reaction is conjugated reaction between the enzymatic
reaction and an electrode reaction. In this study, we focused on the interconversion reaction of
carbon dioxide and formic acid using tungsten-containing formate dehydrogenase (FoDH). A direct
electron transfer reaction between the surface-modified porous carbon electrode and FoDH is
realized. The electrode catalyzes not only the interconversion of carbon dioxide and formic acid,
but also the reversible redox reaction between NAD+ and NADH.

In addition, the combination of the FoDH modified electrode with the oxygen reduction biocathode
provides a formic acid biofuel cell. The output of the cell reaches an open circuit voltage of 1.2 V
and a maximum output power of 12 mW cm-2. This is the world highest value of the output power of
the biofuel cells at the time of the reporting.
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