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Design of bio-inspired oxygen evolution catalysts based on multielectron
transfer regulation
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Based on the new hypothesis that the difference in the stability of Mn3+
between biological and artificial Mn catalysts is the origin for the activity difference, we have
attempted to design the efficient catalysts for water oxidation under neutral pH. It was
demonstrated that the induction of coupled electron-proton transfer is effective strategy to
stabilize Mn3+, leading to the large enhancement of the activity. It was also demonstrated that the
exposure of metastable faces of and lowering the size of Mn catalysts stabilize Mn3+, thus enhancing

the activity. Furthermore, by comparing the mechanisms of novel-metal catalysts, we have
successfully generalize our concept of Mn3+, highlighting that the spin state regulation of
i?termediates is critical to generate next-generation 02 evolution catalysts with abundant 3d-block
elements.
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