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Abstract:
Metal oxides are known to possess unique functionalities that are absent or 

inferior in other solid materials. Their nanostructures have emerged as an 
important class of materials with a rich collection of properties and general 
potential for device applications. In this presentation, we will show our recent 
results on the rational design of the diverse morphologies of the typical metal 
oxides, like TiO2, ZnO, WO3, etc, with 1D, 2D, and 3D architectures, based on 
the precise controlling of the starting solutions, to meet the materials 
requirements for high-performance sustainable environmental and energy 
applications. Particularly, a generalized and fundamental approach to molecular 
self-assembly synthesis of ultrathin 2D nanosheets of transition metal oxides is 
developed by rationally employing lamellar reverse micelles. These metal oxide 
nanostructured materials offer huge surface to volume ratios, favourable
transport properties, altered physical properties, and confined quantum size 
effects, and thus boost the performance of energy harvesting and storage. 
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