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Photocatalytic water splitting allows producing green hydrogen without the need to be connected to the
electric grid. Photocatalysts absorb light and generate electron hole pairs. Provided that the energy levels
of the valence band and conduction band are positioned below and above the energy levels required for the
oxygen and hydrogen evolution reaction, respectively, the absorbed light energy can be used to generate H2
and O2.1 Photocatalysts consist typically of three components: the light absorbing material, the co-catalysts
for facilitating the hydrogen evolution reaction (HER) and the oxygen evolution reaction (OER).

This presentation focuses on two aspects of developing photocatalysts. The first aspect is the use of atomic
precise nanoclusters as HER and OER co-catalysts.2 These nanoclusters can be tailored for specific reactions.
The second aspect is the application overlayers. These overlayers both protect the nanoclusters from agglom-
eration and protect the water splitting process from the backreaction to occur. The backreaction converts the
generated H2 and O2 back to H2O reducing the efficiency of the photocatalytic process.
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