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The objective of this study was to clarify the correlation between atomic

structure and catalytic properties for oxygen evolution reaction (OER) and oxygen reduction reaction

(ORR) in transition metal complex oxides through a combination of theoretical calculations and
experiments. As a main result, it was found experimentally that composite oxides with post-spinel
structure exhibit high OER catalytic properties. The reaction mechanism was investigated at the
atomic level by first-principles calculations, and a new OER reaction cycle was proposed, which is
different from that of conventional oxides. Furthermore, electronic structure calculations revealed
that the OER/ORR activity is enhanced at some reaction sites when multiple elements are mixed at the
cationic sites of transition metal composite oxides.
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