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Enhancing photocatalytic water splitting activity of TiO, by controlling the thickness of
adsorbed water layer at the molecular level (nstitute for Molecular Science, *The Graduate
University for Advanced Studies, SOKENDAI, 3Innovative Optics and Photonics, PRESTO-JST,
Japan, *RIKEN SPring-8 Center, Japan) OZhongqiu Lin,"* Hikaru Saito,! Hiromasa Sato,'*
Toshiki Sugimoto'>3*

Photocatalytic water splitting is an environmentally friendly and sustainable hydrogen
production process. However, molecular-level understanding of water splitting remains a
challenge because the bulk water hinders observation of the interfacial water. We performed
mass spectrometry and infrared absorption spectroscopy to observe hydrogen bonding
networks of adsorbed water on TiO, surfaces at the level of single molecular layer under water
vapor atmosphere. We found an optimum amount of the adsorbed water molecules (2400 Pa)
for the hydrogen evolution reaction. Moreover, the results of infrared absorption spectroscopy
indicate the hydrogen bonding networks markedly impact on the photocatalytic activities.
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