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Investigation of the reaction mechanism of water electrolysis catalysts using advanced analysis
methods (Graduate School of Human and Environmental Studie, Kyoto University) O
Yoshiharu Uchimoto

To elucidate the reaction mechanism of water electrolysis catalysts, advanced ex situ and
operando measurements, as well as theoretical calculations, are required. These methods are
essential for uncovering intrinsic catalytic properties during reactions, including identifying
actual electrocatalytic sites, elucidating electrochemical reaction pathways, and understanding
the behavior of electrochemical species during for the water electrolysis reaction. Herein, we
examined IrOx proton-exchange membrane (PEM) water electrolysis anodes with different
degrees of crystallinity and revealed the relation between their structures and oxygen evolution
reaction (OER) activities. Advanced techniques such as hard X-ray photoelectron spectra, ex
situ and operando X-ray absorption spectroscopy (XAS), operando surface-enhanced infrared
absorption spectroscopy (SEIRAS) further clarified the origin of high activity. Additionally,
density-functional theory calculations suggest that the monoclinic crystal structure has the
lowest theoretical overpotentials, reducing the energy barrier for OER activity.
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