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Development of new Ti-based visible-light-driven oxide photocatalysts containing Cu(I) has been conducted with the
aim of solar energy conversion in this research. No Cu(I) containing titanates have been reported, therefore, substitution of
Cu(I) for known titanates such as SrTiO; was examined. Although Cu(I)-substituted Zn,TiO4 exhibited strong absorption
of visible light, this did not show activity. It has been revealed that a new Cu(I)-containing compound was formed when
Cu(I)-substituted for LisTisO;, was examined. The new Cu(I)-containing compound was obtained with high phase purity
through examining synthesis conditions. X-ray diffraction and elemental analysis revealed that the new compound is a
new delafossite-type comg)ound with Cu(Liy/3Ti3)O, composition. All of Cu(I)-containing titanates reported possess da"?
ions such as Ni*" and Co”", therefore, it is noteworthy that new Cu(I)-containing titanate without any d"”’ ions has been
synthesized in this research.

Cu(Liy/3Tiy3)0; possessing 2.1 eV of band gap absorbs visible light up to 600 nm of wavelength. This is absolutely
different nature from usual titanates lacking visible light absorption. The absorption of visible light by Cu(Li;;3Tiy3)0; is
due to a shallow valence band consisting of Cu3d. Pt-cocatalyst modified Cu(Li;;Tiy3)O, showed photocatalytic activity
for H; evolution even under visible light in the presence of methanol as an electron donor. Cu(I) ions in Cu(Li;;3Tiy3)0;
were very stable even under irradiation, resulting in steady H, formation for long time. Thus, new visible-light-driven
photocatalyst Cu(Liy;3Tiy3)O; capable of H, formation has been developed in this research.




