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Thesis Title:
Preparation and application of catalysts for photoelectrochemical conversion and storage of solar energy
Abstract:
Photocatalytic H2S decomposition for hydrogen production is regarded to be an environmentally friendly process to produce a carbon-free energy in the future through direct solar energy conversion. Sulfide-based materials, as photocatalysts, are considered to be good candidates for hydrogen evolution due to their excellent solar spectrum responses and high photocatalytic activity. The loading of proper co-catalysts that are based on cheap and earth-abundant materials on those semiconductors, for cost effective solar to hydrogen conversion, was shown to play an important role in the improvement of their efficiency. In our research, we focused on the use of ZnS-CdS composite because of its controllable band gap width and excellent performance for hydrogen evolution under visible light irradiation. The effects of the modification of this photocatalysts with different types of materials on their hydrogen production activity were investigated. 
The ZnS-CdS composite with an enhanced photocatalytic activity for H2 production was synthesized. Two types of modification were used: compounds of Ni-group metals (NiS, PdS, and Pt) were applied as co-catalyst on the surface of ZnS-CdS semiconductor, while NiS, CuS, Ga2S3 and In2S3 were used as dopant in the bulk of the catalyst. 
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