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Oxide thin-films for protection and functionalization of photocathodes in tandem water-splitting devices.

Peter C. K. Vesborg, Brian Seger, Ib Chorkendorff, Ole Hansen

Many light-harvesting semiconductors with good optical end electronic properties cannot be directly used in PEC water-splitting systems due to poor stability under working
conditions. In recent years there has been a large interest in protecting sensitive absorber materials such as silicon or Cu20 [1-3] with thin films of highly stable oxides such as
TiO2 and similar materials.

We show that such oxides can be deposited so that they provide month-long stability under continuous PEC operation on sensitive absorbers in corrosive electrolytes. We also
show, that since electrons may transport through such oxides via the conduction band, they can be made thick (> 100 nm) and thus very durable without causing problematic
voltage loss. Finally we show that the oxides may serve a double purpose of simultaneously providing corrosion protection and screening the semiconductor from the electrolyte
while setting up a space-charge region in the underlying semiconductor to facilitate electron-hole separation paving the way for high open-circuit voltage photoelectrodes.
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