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Abstract

In-depth understanding of the real-time behaviors of active sites during electrocatalysis is essential for
the advancement of sustainable energy conversion. Recently, the concept of dynamic active sites has
been recognized as a potent approach for creating self-adaptive electrocatalysts that can address a
variety of electrocatalytic reactions, outperforming traditional electrocatalysts with static active sites.
Nonetheless, the comprehension of the underlying principles that guide the engineering of dynamic
active sites is presently insufficient. In this work, we systematically analyze the fundamentals of
dynamic active sites for water splitting and consider important future directions for this emerging field.
We reveal that dynamic behaviors and reversibility are two crucial factors that influence
electrocatalytic performance. By theoretical calculations and in-situ/ex-situ experiments, we
demonstrated that dynamic active sites are stable in harsh conditions such as in acidic water oxidation,
which pave the way to the development of the next-generation electrocatalyst.
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