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Although electrochemical reactions are poor in energy efficiency which is
limited by power generation efficiency, partial oxidation of alcohol in electrochemical reactions
can be beneficial if the selectivity of the target product is greatly improved from conventional
chemical processes. Partial oxidation of alcohol for producing aldehyde is an important organic
reaction and it often has low aldehyde selectivity.

An electrochemical process was proposed for coproducing hydrogen and aldehyde from ethanol and
water. It was demonstrated that the selectivity can be controlled by the interfacial potential
difference. The highest aldehyde selectivity was observed at 0.8 V. The reactions rate was
formflated with Tafel equation and the determined rate equations well reproduced the measured
results.
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