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Structural analysis of Cu-Bi electrocatalysts for formic acid synthesis in CO, reduction reaction
(Faculty of Urban Environmental Sciences, Tokyo Metropolitan University) O Shimon
Hirayama,' Kosuke Beppu,' Takuya Okazaki,' Fumiaki Amano!

Formic acid produced from electrochemical CO; reduction reaction (CO2RR) has been paid
much attention as a useful hydrogen career and fuel for fuel cells. A bimetal catalyst comprising
Cu and Bi (Cu-Bi catalyst) has high formic acid selectivity in CO,RR. However, the structural
change of the Cu-Bi catalyst during CO,RR has not been reported in detail. In this study, we
investigate the structure change of Cu-Bi catalysts with various Cu-Bi ratios during CO,RR.
CuBi; catalyst, which has 1:1 of Cu-Bi ratio and is comprised of CuBi,O4 and CuO,
showed high CO2RR activity and formic acid selectivity. Figure 1 shows the result of in-situ
Bi L;-edge XANES spectra of Cu;Bi;. During CO,RR, Bi** species in Cu;Bi; were changed
into distorted coordination environments like Bi,Os and reduced to metallic Bi. No such
reduction behavior was observed in Cu;Bi> comprised of CuBi,Os. These results indicate that
Cu-Bi catalysts have different reduction pathways depending on the Cu-Bi ratio during CO,RR.
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1) H. Ren et al. J. Energy Chem. 2023, 79, 263,  Presented in the RHE standard.
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