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Enhanced selectivity and stability of acetate production by photo-assisted CO; electrolysis
using Cu ferrite catalyst (' Toyota Central R&D Labs., Inc.) ONaohiko Kato*, Shu Saeki,
Yusaku F. Nishimura, Yasuhiko Takeda and Shinya Moribe.

High solar-to-chemical conversion efficiencies have been demonstrated for artificial
photosynthetic reactions producing C1 compounds such as formate . However, highly
selective production of specific C2 compounds including ethylene, ethanol, and acetate remains
challenging. We found that Cu ferrite (CuFe,O4) catalyst produced acetate with a high faradaic
efficiency (FE) over 90% through photo-assisted CO, electrolysis, in which light illumination
notably enhances the acetate FE compared with that in the dark 2 (Fig. 1). One of the drawbacks
of a conventional CuFeQ, catalyst is instability, leading to precipitation of metal Cu particles
and leaching of Fe ions into the electrolyte, that lowers the FE during the operation, along with
a low initial FE. By contrast, the CuFe,O4 catalyst was stable; no precipitation of metal Cu or
leaching of Fe ions was observed. Introduction of CuO into CuFe>Os doubled the current
density while retaining the high FE, because the CuO functioned as a conductive additive.
Keywords: Artificial photosynthesis; Solar fuels; photo-assisted CO; electrolysis, Acetate;

Cu ferrite.
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