(®)
2013 2014

Preparation of Highly-Functional Photocathodes for Water Reduction Using a
Photo-Induced Crystallization Process
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To prevent photocorrosion of Cu20 photocathodes for water reduction, a composite
technique of crystalline TiO2 layers for reaction stabilization has been desired. In a usual furnace
heatin? process, Cu20 was oxidized to CuO which was inactive for water reduction during the
crystallization reaction of Ti02. In contrast, We successfully prepared the crystalline TiO2 layer on the
Cu20 photocathode without the generation of inactive Cu0O phase using an excimer laser assisted metal
organic deposition process. For the Ti02/Cu20 photocathodes obtained, photoexcited electrons in the Cu20
can easily transfer to the Ti02 layer, resulting in the prevention of photocorrosion. We demonstrated
that this composite technique can be applicable for any kinds of photoelectrodes to raise their reaction
stabilization because the Ti02 stabilization layer alone can be crystallized with no heat damage to the
materials of the photoelectrode unlike the furnace heating process.
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