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Ru Cocatalyst-loaded NaTaOs:Sr Photocatalyst ('Faculty of Science Tokyo University of
Science, *Research institute for Science and Technology, Tokyo University of Science)
OSuguru Yagihashi,! Shunya Yoshino," ? Yuichi Yamaguchi," > Akihiko Kudo':2

Photocatalytic CH4 formation using water as an electron donor as an artificial photosynthesis
is a significant research topic because of 8-electron and hydrogen relating reaction. Recently,
we have found that a Rh-Ru-loaded NaTaOs:Sr evolves CH4 using water as an electron donor
by photocatalytic CO, reduction. A Rh-Ru cocatalyst is one of the important keys of this
reaction. However, other noble metal cocatalysts were not investigated in detail, except for the
Rh and Ru at the present stage. In the present study, we performed the photocatalytic CO,
reduction over a NaTaOs:Sr photocatalyst coloaded with various noble metals (Rh, Pd, Ir, Pt,
Ag) and Ru cocatalysts.

Photocatalytic CO; reduction over M(M=Rh, Pd, Ir, Pt, Ag)-Ru/NaTaOs:Sr was investigated.
A Pd-Ru-loaded sample evolved CH4 accompanied O evolution. Although the e/h" ratio
exhibited more than 1 under light irradiation, it was finally almost unity after turning off the
light, confirming a large amount of O, evolution. In conclusion, photocatalytic CH4 formation
as an artificial photosynthesis over Pd-Ru-loaded NaTaO;:Sr has been achieved.
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