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Synthesis of a visible-light-responsive photocatalyst electrode system using a
semiconductor heterojunction via a metal layer
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A solid-state Z-scheme system is constructed whereby rutile TiO2 and iron
silicide (3 -FeSi2) were combined to act as 02- and H2-evolution photocatalysts, connected by Au or
Ag and their alloy layer. The photoexcited electrons in the conduction band (CB) of [ -FeSi2 causes
the reduction of protons to H2, and the photogeneration of holes in the valence band (VB) of TiO2
causes the oxidation of water to 02. In addition, the photogenerated holes in the VB of B -FeSi2 and

the photoexcited electrons in the CB of TiO2 combined with each other in the inserted metal layer,
affording the completion of the overall photocatalytic water-splitting. The standard electrode
potential of the inserted metal layer of this system shift to the negative potential side as the Ag
concentration of the inserted metal layer increased. This result suggests that the potentials of
bottom of the CB of B -FeSi2 and the top of the VB of Ti02 bonded with the inserted metal can be
controlled.
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