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Photocatalytic water splitting is a candidate for the sustainable hydrogen production from water using solar energy.
However, the process of photoexcited carrier transfer at the photocatalyst/cocatalyst interface is yet to be investigated to
understand the mechanism and improve the efficiency. In this study, we developed the in-situ X-ray absorption
spectroscopy (XAS) system and infrared absorption spectroscopy system with attenuated total reflection mode (ATR-IR)
to discuss the photoexcited holes and electrons, respectively.

The development of in-situ XAS technique was carried out at the Photon Factory in KEK. A Tefron cell equipped
with a Pt counter electrode, an Ag/AgCI (saturated KCI) reference electrode, and a Xe lamp was used for the in-situ XAS
measurements of photocatalysts (or photoelectrodes). As a result, it was spectroscopically demonstrated that cobalt borate
cocatalyst functions more effectively than cobalt phosphate cocatalyst because of the more abundant reaction sites
(Electrochemistry 2017).

Next, we developed the ATR-IR system that enables the measurements under photocatalytic and electrochemical
control using Au mirrors and a electrochemical Tefron cell. From this measurement, we found that the inorganic ions and
organic molecules were adsorbed on the catalysts during water splitting reaction. As a next step, we are planning to detect
the immigration of photoexcited carriers to cocatalysts on the various photocatalysts such as TiOz, SrTiOs, and GaN in

near future.




