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Development of Structurally-Ordered Heterojunction Photocatalysts for Solar-to-Chemical
Energy Conversion
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To achieve efficient solar-to-chemical energy conversion, we studied a method for
synthesizing a structurally-ordered heterojunction photocatalyst consisting of two kinds of
photocatalysts and conductive metal nanoparticles. For this heterojunction photocatalyst, the
location of metal nanoparticles between an oxygen-evolution photocatalyst and a hydrogen-
evolution photocatalyst is substantially important to drive overall water splitting. In this
study, we modified the surfaces of the photocatalysts and metal nanoparticles with organic
molecules to control their spatial arrangement. Using the electrostatic interactions between
the molecules, three kinds of nanomaterials were sequentially organized in a specified
sequence.
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