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Visible light-driven photocatalyst composites based on clay minerals including
Fe impurities as a reaction field
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The purpose of this study was to understand the role of ferric ions in the
photocatalytic function of natural minerals in the Earth"s surface environment to accelerate mass
transformation reactions. The effect of ferric ion localization on photocatalytic activity in
photocatalytic composites of clay minerals and Ti02 was examined. The decomposition of phenol, the
reduction and detoxification of Cr(Vl), and the formation of lactic acid by the decomposition of
glucose were evaluated as models. In all cases, photocatalytic activity was higher when ferric ions
were localized on the clay mineral side. This is thought to be due to the fact that the clay
minerals, which are inherently non-conductors, are more susceptible to photoelectron excitation due
to the electron trapping level generated by the substitutional ion exchange of ferric ions, and the
excited electrons use the TiO2 side orbitals due to the junction with Ti02, making recombination in
the clay minerals less likely.
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