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Study of backward electron transfer process in dye-sensitized photocatalyst
system using oxide nanosheet semiconductor
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Using dye-sensitized photocatalysts, 1 focused on the effects of surface
modifications, which are essential for photocatalytic reactions, and investigated them from the
viewpoint of photoexcited carrier dynamics, and obtained the following results.

1) Elucidation of the effect of surface defects on the back electron transfer of photoexcited
carriers, 2) Control of reactivity with the reaction substrate by surface modification, 3)
Elucidation of the effect of Pt particle size on photoexcited carrier dynamics, and 4) Establishment
of a method for evaluating the electron injection, quenching, and back electron transfer by the
type of reducing agent.
Based on the above results, by selecting appropriate dye-sensitized photocatalysts and optimizing
surface modification, we have achieved water splitting activity 100 times higher than that of
photocatalysts without surface modification, and solar energy conversion efficiency comparable to
photosynthesis in green plants.
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