2. Mechanisms of photo-induced oxidative decomposition

(Abstract)

The history of science of photoinduced chemical reactions on the specific metal oxides, i.e., photocatalysis,
is already almost one hundred years starting from the photoeffect on TiO> and ZnO [1]. Nevertheless, it
is actually only two decades ago that TiO; photocatalysts were practically utilized for the oxidation of
organic pollutants [2, 3]. At a glance of a tremendous number of research papers on photocatalysis
published so far, OH radical (*OH) has been often regarded to be involved in the actual oxidation
mechanism of photocatalytic reactions. Recently, the detailed mechanisms of the photocatalytic reactions
at a molecular level were reviewed by the authors [4]. Then, the present chapter is devoted to a systematic
description of reaction mechanisms for photo-induced decomposition with TiO, photocatalysts. The
following topics will be described in this chapter; (1) the structure of the TiO, surface involving the effect
of hydration, (2) the photoinduced holes and electrons, and the formation of reactive oxygen species, (3)
the detection methods of *OH, (4) the formation mechanism of *OH, and finally (5) the reaction

mechanism of some representative organic substances.
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