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Abstract  
Overall water splitting using particulate 
photocatalysts has been attracting attention as a 
means of large-scale renewable solar hydrogen 
production [1].  The author’s group has studied 
various semiconductor oxides, (oxy)nitrides, and 
(oxy)chalcogenides as photocatalysts.  The 
apparent quantum yield of overall water splitting 
using the SrTiO3 photocatalyst has been improved 
to 95% in the near-ultraviolet region by refining the 
photocatalyst and cocatalyst preparation (Fig. 1) 
[2].  This quantum efficiency is the highest ever 
reported, indicating that particulate photocatalysts 
can drive the uphill overall water splitting reaction 
as efficiently as the photon-to-chemical conversion 
process in photosynthesis.  In addition, the author's group has also been developing panel 
reactors for large-scale applications [3].  A solar hydrogen production system with a light-
receiving area of 100 m2 was recently built, and its performance and system characteristics 
are under investigation.  
 
For practical solar energy harvesting, it is essential to develop photocatalysts that are active 
under visible light irradiation.  Ta3N5 and Y2Ti2O5S2 photocatalysts are active in overall 
water splitting via one-step excitation under visible light irradiation [4,5].  Particulate 
photocatalyst sheets efficiently split water into hydrogen and oxygen via two-step 
excitation, referred to as Z-scheme, regardless of size.  In particular, a photocatalyst sheet 
consisting of La- and Rh-codoped SrTiO3 and Mo-doped BiVO4 splits water into hydrogen 
and oxygen via the Z-scheme, showing a solar-to-hydrogen energy conversion efficiency 
exceeding 1.0% [6,7].  Some other (oxy)chalcogenides and (oxy)nitrides with long 
absorption edge wavelengths can also be applied to Z-schematic photocatalyst sheets. 
 
In my talk, the latest progress in the development of photocatalytic materials and their 
reaction systems will be presented. 
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Fig. 1.  A scanning electron 
microscope image of an Al-doped 
SrTiO3 photocatalyst loaded with 
cocatalysts site-selectively.  
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