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Abstract: Artificial photosynthesis for solar energy conversion via water splitting using
particulate photocatalysts is promising for renewable energy utilization. Photogenerated
charge separation is a challenging and long-standing issue in artificial photosynthesis, and
meanwhile, it still suffers from slow water oxidation kinetics, severe reverse reaction, and Ha
/O, gas separation for potential scalable applications. In this presentation, we will show our
recent results on the spatial charge separation between different facets of a
semiconductor-based crystal, which is a different from the traditional heterojunction or p-n
junction for charge separation. Following this, rationally construct the reduction and oxidation
cocatalysts on the different facets can be realized at micro/nano scale, which was found to
greatly improve the charge separation and inhibit the charge recombination. Based on the
findings in spatial charge separation, a practically feasible approach named hydrogen farm
was very recently proposed to mimic nature photosynthesis, which is composed of solar
energy capturing and hydrogen production subsystems integrated by a shuttle ion loop. A
state-of-the-art solar-to-hydrogen efficiency exceeding 1.8% could be achieved and a scalable
outdoor panel for solar energy storage was demonstrated, which offers a promising and
practical strategy for solar energy harvesting and solar hydrogen production on a large scale

by using particulate photocatalysts.
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