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Abstract

Water splitting driven by solar energy has attracted much attention as a means of
renewable solar hydrogen production. Both the efficiency and scalability of water splitting
systems are important factors for practical utilization of renewable solar hydrogen.
Development of particulate photocatalysts which are active in water splitting without any
external power supply is ideal because they do not need any secure electrical circuits and
thus can be spread over a wide area by inexpensive processes.

In my talk, development of particulate photocatalysts and systems for overall water splitting
will be presented. My talk will consist of three sections: (i) solar energy conversion by water
splitting, (ii) photocatalyst materials for overall water splitting, and (iii) photocatalyst sheets
for two-step excitation (Z-scheme) water splitting.

In the first section, the motivation to utilize particulate photocatalysts for solar energy
conversion will be presented. In the second section, active oxide photocatalysts for water
splitting via one-step excitation will be reviewed. These include SrTiOs; doped with Al and
loaded with RhCrOx as a hydrogen evolution co-catalyst, which can split water into
hydrogen and oxygen at an apparent quantum yield of 56% at 365 nm and a solar-to-
hydrogen energy conversion efficiency (STH) of 0.6%. The processing methods of such a
highly active photocatalyst for potentially extensible forms will also be demonstrated.
Subsequently, the development of active materials for overall water splitting under visible
light will be presented, using (GaixZnx)(N1.xOx) as an example, along co-catalysts. In the
third section, the development of particulate photocatalyst sheets based on hydrogen
evolution photocatalyst (HEP) and oxygen evolution photocatalyst (OEP) embedded into
conductive layers by particle transfer will be presented. The STH of water splitting using
photocatalyst sheets consisting La- and Rh-co-doped SrTiOs (SrTiOs:La,Rh) as a HEP and
Mo-doped BiVO, as an OEP reaches 1.1%. The reaction properties of such photocatalyst
sheets will be discussed in detail.

Future challenges of photocatalytic water splitting will be presented as concluding remarks.
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