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The role of noble metal doping in oxide photocatalysts

Mikk Lippmaa (ISSP, University of Tokyo)

Noble metal doping has been found to be effective in converting wide-gap titanates into visible light photocatalysts
that can be used to split water under sunlight and produce hydrogen gas. In particular, Rh and Ir lift the maximum
of the valence band without directly affecting the conduction band edge of SrTiO3. This has the effect of reducing the
bandgap and shifting the absorption edge of intrinsic SrTiO3 from the ultraviolet to the visible range. In this work we
analyze the electronic spectra of Rh- and Ir-doped SrTiO3 [1,2] to determine the limiting factors for the efficiency of
the photocatalytic water splitting reaction. The analysis shows that besides reducing the band gap, it is important to
avoid the formation of unoccupied mid-gap electronic states. Noble metal dopants can assume different valence states
in SrTiO3. [3] The charge balance in aliovalent doping is usually provided by the presence of oxygen vacancies that
may be responsible for shallow trap states close to the conduction band bottom. The presence of such trap states
reduces the photocarrier lifetime and the charge extraction efficiency of doped titanate photocatalysts. Various

strategies to improve the energy conversion efficiency are discussed.

[1] S. Kawasaki et al., J. Phys. Chem. C 118 (2014) 20222.
[2] S. Kawasaki et al., J. Phys. Chem. C 116 (2012) 24445.
[3] S. Kawasaki et al., Appl. Phys. Lett. 101 (2012) 033910.
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