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Elucidation of band alignment in photocatalysts to obtain design strategy based
on semiconductor physics

Sugiyama, Masakazu
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Single crystal substrates were used as semiconductor photocatalysts to
systematically investigate the effects of defect levels on the semiconductor surface and surface
chemical species originating from the electrolyte on the band bending and photovoltage at the
semiconductor/electrolyte interface. All of the GaN, SrTi03, and TiO2 substrates formed a Schottky
junction-like band alignment at the interface with an electrolyte, but not only the crystal defects
on the semiconductor surface. In addition to the crystal defects on the surface of the
semiconductor, surface chemical species also functioned as recombination centers for photoexcited
carriers, pinning the Fermi level under light irradiation and preventing the quasi-Fermi level from
reaching the potential required for hydrogen and oxygen production. In addition, Pt, which is used
as an co-catalyst for hydrogen production, was found to be in ohmic contact with GaN and STO,
contrary to expectations based on its work function.
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