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Development of three-dimensional catalysts for water splitting through a precise
spatial control
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The development of efficient oxygen evolution reaction (OER) catalyst is

required for clean hydrogen generation by electrochemical water splitting using renewable energy. We
prepared three-dimensional OER catalysts and investigated the characterization of the catalysts and
the catalytic reaction mechanism using operando X-ray absorption fine structure (XAFS)
spectroscopy. Accordingly, we further explored how electrode substrate, catalyst shape, and cluster
structure influence the catalyst activity by using a combination of in situ XAFS and electrochemical
methods, and ex situ characterizations, including scanning electron microscopy. Our results
demonstrated that by controlling the electrode substrate, catalyst shape, and cluster structure, the
diffusion of water molecules, reaction ions, and generated gases during catalysis could be
significantly enhanced, resulting in a substantial improvement in the activity of the OER catalysts.
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