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Synthesis of metal oxides with coordinatively-unsaturated structures: search for
their redox functionalities
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The present study dealt with the development of novel functional materials
among complex metal oxides consisting of "coordinative unsaturation™ cationic sites. The extensive
research on the synthesis and characterization of various oxides led to the discovery of several
redox functionalities. (1) Oxygen storage materials: a Melilite-type manganese oxide and
oxygen-deficient perovskite-type iron oxides. (2) Oxygen evolution reaction electrocatalysts:
Melilite-type Fe/Co and Fe/Co/Ni oxides. (3) Oxidative coupling of methane catalysts. These research

achievements indicate that coordinative unsaturation sites in crystalline compounds facilitate the
appearance of redox functionalities, making such compounds potential candidates as redox functional
materials.
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