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Oxygen and Hydrogen generation through solar water splitting can be realized by a photoelectrochemical system consisting of light absorbing semiconductors as photoelectrodes. An ideal photoelectrodes should possess suitable optical absorption range, efficient charge transport properties and long term stabilities in aqueous environments. Most metal oxides used as photoanodes are relatively good photoabsorber but with poor electrical transport properties. This necessitates the use of nanostructuring to enable efficient extraction of photogenerated carriers for the water oxidation reactions. On the other hand, defects on the large surface area of nanostructures present sources of charge recombination.  
In this talk, I will give an overview of our strategies in designing an efficient nanostructured metal oxide photoanodes (Fe2O3, Fe2TiO5, FeVO4), particularly in improving the bulk charge transport and separation efficiency by doping, surface passivation and co-catalyst integration. An unassisted water splitting demonstrated by a tandem cell of hematite photoanode stacked with a perovskite solar cell will also be presented.
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