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Titanium oxide (TiO2) is one of the most important functional semiconducting 
materials found in three different crystalline phases: anatase, rutile and brookite. 

The dye-sensitized solar cells (DSSCs), and quantum dot sensitized solar cells (QDSSCs) 
have been taken as the most promising power sources for a new generation of solar cells 
due to their relatively low manufacturing cost and high energy conversion efficiency with 
a facile fabrication process. It is well known that the morphology and crystallinity of TiO2 

play important roles in solar cells. These nanostructures result in additional absorption-
scattering-absorption and trapped electrons at grain boundaries. 

A simple and low temperature hydrothermal process is employed to synthesize 
exotic nanostructures of TiO2. The chloride, acetylacetonate, butoxide and isopropoxide 
salts of titanium are used to grow high quality thin films comprising anatase nanocorals, 
anatase nanorods, rutile microspheres and rutile nanoflowers respectively. A novel route 
of addition of room temperature ionic liquid is used to synthesize hitherto unexplored 
nano-morphologies. The structural, optical and morphological properties are studied 
with the aid of plethora of techniques. The influence of these exotic nano-morphologies 
on the performance of their solar cells is investigated in detail. The results are interpreted, 
the underlying physical processes are apprehended and the importance of morphological 
architectures is discussed. Encouraging results are obtained.  
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