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Abstract
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The objective of this project is to study the properties and applications of
titanium dioxide thin films in various aspects.

We synthesized titanium dioxide via a sol-gel method. Then titanium dioxide thin
film was prepared from titanium dioxide sol by either dip coating or spray coating
techniques. Two applications of the thin films were considered: firstly, as a coating to
provide self-cleaning property to glass surface; and secondly, as an electrode layer in a
dye-sensitized solar cell.

Hydrophilic property of titanium dioxide thin film that was prepared under various
calcinations conditions was investigated. Both calcination temperature and atmosphere
had influences on the hydrophilicity of the film. High calcination temperature and
hydrogen atmosphere appeared to produce titanium dioxide film with the best
hydrophilic property (as determined by contact angle of water droplet). Hydrophilic
property of the film was enhanced further when the film underwent a two-step
calcination process, instead of a one-step process.

Addition of second metal oxide to titanium dioxide also improved its hydrophilic
property. Addition of either ZnO or ZrO, to TiO, increased the surface acidity and the
amount of Ti3+ surface defect of the film, resulting in better hydrophilic property.

Also TiO, thin film was employed as an electrode for a dye-sensitized solar cell.
The optimum sintering temperature was 400°C. This was attributed to suitable pore size

and high crystallinity of anatase phase.

Keywords Titanium dioxide thin film Hydrophilic property

Dye-sensitized solar cell Sol-gel method





