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p-n Characteristic Tuning of Bi-based Oxyhalide Photocatalyst and its
Application to Photoelectrochemical Reaction

Tomita, Osamu
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Controlling carrier density of semiconductors has been known as one of the
effective ways to change the diffusion lengths of photoexcited carriers and thereby improve their
photocatalytic activity. In the present study, particle of BiOBr doped with varied amounts of CI
were prepared in order to investigate the relation between the total amount of halide anions and the

donor density in the products. Although the photoelectrode of undoped BiOBr showed a photoanodic
current, those consisting of Cl-doped BiOBr showed both the photoanodic and photocathodic current,
implying that the Cl-doping successfully reduced the donor density of original n-type BiOBr. The
BiOBr doped with a suitable amount of Cl exhibited superior activity for 02 evolution (half
reaction) compared to BiOBr under ultraviolet and visible light irradiation. The improved activity
suggested the potential of this carrier density control strategy for improving the efficiency of
photocatalysis on these oxyhalide materials.
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