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pH dependence of photocatalytic hydrogen evolution activity improved by the accelerated
proton supply thorough phosphonate groups (‘Faculty of Engineering, Shinshu University,
2Research Initiative for Supra-Materials, *The University of Tokyo) OMasataka Yamamoto,'

Tomoya Mizukami,' Yosuke Kageshima,!? Katsuya Teshima,!? Kazunari Domen,>? Hiromasa
Nishikiori'?

We have reported that the photocatalytic hydrogen evolution activity of La,Rh-codoped
StTiO3 (La,Rh:STO) can be improved by modifying the surface of La,Rh:STO with the silane
coupling reagent containing phosphonate groups?. The phosphonate groups might contribute
to accelerated proton supply to the active sites. In this study, we evaluated the dependence of
photocatalytic hydrogen evolution activities of the phosphonate-modified La,Rh:STO on pH
of reaction solution to elucidate the mechanisms of improved proton supply through the
phosphonate groups.

The pH dependence of hydrogen evolution rate from methanol aqueous solution are
summarized in Fig. 1. The hydrogen evolution rate obtained over La,Rh:STO increased
according to increasing of pH. The phosphonate modification certainly contributed to the
improved photocatalytic activities within all pH range, while the improvement was especially
notable in the alkaline condition. In the presentation, characterizations of the photocatalytic
materials before and after the reaction as well as the possible mechanism will be also discussed.
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