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Operando Analysis of cathode catalyst of CO2 electrolysis by SXFM
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The conversion of CO; into valuable chemicals and fuels through electrochemical CO;
reduction reactions (CO2RR) using renewable energy is a promising approach for the
development of a sustainable, carbon-neutral society. We are conducting research aimed at
elucidating the dominant factors of the CO,RR using copper (Cu)-based cathode catalysts to
improve the reaction efficiency in the synthesis of multi-carbon (C2+) compounds, which have
higher energy density and value among the products of CO2RR. In this study, operando
visualization of the Cu catalyst morphology in a Cu catalyst-supported gas diffusion electrode
during CO2RR was applied using microbeam scanning X-ray fluorescence microscopy. As a
result, we were able to visualize the behaviour of the Cu catalyst, which permeates
into the gas diffusion electrode together with the electrolyte during CO2 electrolysis
and is relocated inside the electrode. It was suggested that the relocation of Cu
depends on the current density and pH during electrolysis, which is important
knowledge that will lead to the elucidation of the reaction mechanism of CO2RR.
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