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PARTICULATE PHOTOCATALYSTS FOR OVERALL WATER SPLITTING
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The conversion of solar energy to chemical energy is a promising way of generating renewable energy. Hydrogen
production by means of water splitting over semiconductor photocatalysts is a simple, cost-effective approach to large-
scale solar hydrogen synthesis. Since the discovery of the Honda—Fujishima effect, considerable progress has been
made in this field, and numerous photocatalytic materials and water-splitting systems have been developed. In this
Review, we summarize existing water-splitting systems based on particulate photocatalysts, focusing on the main
components: light-harvesting semiconductors and co-catalysts. The essential design principles of the materials
employed for overall water-splitting systems based on one-step and two-step photoexcitation are also discussed,
concentrating on three elementary processes: photoabsorption, charge transfer and surface catalytic reactions. Finally,
we outline challenges and potential advances associated with solar water splitting by particulate photocatalysts for future

commercial applications.
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