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Development of Size-Selective Close-Spaced Sublimation Process and its
Application to High-Performance Photocathodes for Water Reduction
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Purposes of this work are demonstration of sublimation point depression
phenomenon in the equilibrium between the gas and solid phases and its applications for developing
functional materials with controlled nanostructure. Firstly, investigations of the selective filling

of tin(ll) sulphide as a sublimable compound semiconductor into the ordered pores of a porous
alumina membrane were carried out; several experimental results suggest the occurrence of
preferential condensation in the pores of the porous alumina membrane. In the course of our
research, we also found a method for forming nanosized step structures on the surface of
single-crystalline oxide particles; this induced appreciable improvements of photocatalytic activity
for overall water splitting. We also studied photoelectrochemical water splitting using ZnTe thin
films, which are sublimable semiconductors, and obtained results suggesting hydrogen generation via
two-photon absorption through intermediate bands.
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