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Exploration of the reaction mechanism of photocatalysis with spatio-temporally
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The reaction mechanism of heterogeneous photocatalysis is complicated and
needed to be explored in great details. In this study, the decay behavior of photo-induced charge,
the charge trapping probability, and its reactivity on the catalyst surface have been investigated
in terms of the morphology of photocatalyst by using single-particle transient absorption microscopy

and nanoparticles with different particle shape. The main targets in this study are bismuth
vanadate and anatase titania crystalline particles. It was found that in the former, as the degree
of aggregation of the catalyst particles is larger, the hole lifetime becomes elongated, and in the
latter, the nanoparticles having a spherical surface are excellent in the hole capturing ability on
the surface. Interestingly this hole capturing ability is sensitive to water adsorption, indicating
that oxidation of water at the titania surface is strongly influenced by neighboring hydrogen bonded
water molecules.
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