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Electrocatalysis of the oxygen reduction reaction
(ORR) and oxygen evolution reaction (OER) using
cost-effective, abundant materials is essential for
high-efficiency operation of fuel cells [1],
electrolyzers [2], and metal-air batteries [3].
Transition metal oxide catalysts are possible
candidates for accomplishing this task; recent
studies have shown that the transition metal oxide
catalysts can exhibit ORR [4] and OER [5] actigtie
that rival the activities of the state-of-the-art
precious metal-containing catalysts in alkaline
environment. The high ORR and OER activities of
transition metal oxides have driven many recent
fundamental studies to better understand and
subsequently design these materials to attain even
higher ORR and OER activities [6]. In this
contribution, the strategy for catalyst design irexp

by a molecular orbital picture will be discussed an
compared to the computational approach in the
literature. Spectroscopic information to unraved th
charge injection kinetics of these electrochemical
reactions will also be discussed.
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