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Development of innovative water splitting catalysts with three-dimensional
reaction sites
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For the hydrogen production by water electrolysis using renewable energy,

it is important to develop highly active electrocatalysts. In our previous works, we developed
operando X-ray absorption spectroscopic apparatuses which measures the working state of the
catalyst, and found that organic molecules accumulated nickel oxide clusters with high catalytic
activity. Therefore, in this study, we developed operando X-ray absorption spectroscopic techniques
using "hard X-ray", "tender X-ray", and "soft X-ray" with different energies for the purpose of
clarifying the function of the catalyst in more detail. On the basis of the spectroscopic results,
it was found that carbonate ions stabilize metal oxides with high oxidation state, and we could
attain to develop electrocatalysts with highly active reaction sites.
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