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Abstract 
 
Energy and environment are the biggest challenges of the 21st century. It is ironic that such 
big problems may be solved by something very small. Nanomaterials, with attractive 
chemical and physical properties, are being explored for their potential in energy and 
environmental applications. For example, when nanosized anatase TiO2 is illuminated by UV, 
it triggers an energetic response that can split water molecules to form hydrogen gas and 
oxidize pollutants to environmentally acceptable products. Pure titanium dioxide powders, 
however, have poor quantum efficiency and are difficult to recycle. The development of more 
effective and easily recyclable photocatalysts is therefore crucial. Several strategies for 
photocatalytic activity enhancement, including noble metal sensitization, non-metal doping, 
and the inclusion of mesopores have been developed. The preparation methods for enhanced 
TiO2-based photocatalysts as well as other semiconductor oxides and chalcogenides will be 
described. The uses of these nanomaterials will be discussed in this presentation. 
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