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Abstract

Spinel oxides are promising catalysts for the oxygen evolution reaction (OER), and Fe-based spinel oxides are
particularly advantageous in cost and environmental friendliness. However, the detailed activation mechanism of Fe
in spinel oxides remains unclear. In this study, we analyzed the OER activation mechanism when Fe becomes an active
site in spinel oxides, and developed catalysts based on Fe-based spinel oxides. It was found that there is a difference
in the energy required for the first step of the OER (M™-OH — M®™1*.00) between when Fe?" in octahedral site
becomes the active site and when Fe®" in octahedral site becomes the active site. In the case of Fe?*, the reaction is
Fe?" — Fe’*, whereas, in the case of Fe**, the reaction is Fe** — Fe*", which suggests that a large overpotential is
required for this reaction and that the activity is low. Furthermore, by utilizing the high activity of Fe*" in octahedral
site for OER by controlling the shape, we developed a catalyst for OER that is more active than Fe3Os.
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