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Abstract

This research work is aimed to synthesis Titanium dioxide (TiO,) at low temperature by a microwave-
assisted sol-gel method instead of conventional thermal calcination and coated on polymer substrate by a
simple dip-coating method. Some studies have reported doping with suitable transitional metals is a useful way
for improving antibacterial performance. This research is therefore focused on doping titanium dioxide with
iron (0.3%molFe’ /TiO,, 0.5%molFe’ /TiO,) or nitrogen (5%moIN/TiO, and 10%moIN/TiO,). In detail, the
effect of doping concentration over TiO, composite film on the photocatalytic reaction and antibacterial
performance was investigated in the present work. Prior to the reaction testing, the X-ray diffraction (XRD)
analyses were carried out and it was indicated that the composite thin films are mainly anatase crystallites with
crystallite size of 8.3 - 17.2 nm.

The original aim of this research concentrated on doping titanium dioxide with iron. However, the
result showed that iron-doped titanium dioxide powder showed inferior photocatalytic activity and antibacterial
performance than pure titanium dioxide under both UV and fluorescent irradiation. Accordingly, nitrogen-
doped titanium dioxide was then considered instead.

It was found from the reaction testing that nitrogen-doped titanium dioxide thin films showed superior
photocatalytic activity than pure titanium dioxide under both UV and fluorescent irradiation; from which
5%molN/TiO, completely decomposed methylene blue in four hours under UV. Hence, it is concluded here
that nitrogen doping promotes the photocatalytic activity of TiO, composite film.

As the next step, the E.coli disinfection tests were carried out over TiO,, 5%molIN/TiO, and
10%moIN/TiO, films under UV and fluorescent irradiation. It was found that all composite films completely
kill E.coli bacteria within 120 mins under UV irradiation. In addition, it was revealed that nitrogen-doped
titanium dioxide thin films show better antibacterial activity under fluorescent irradiation than pure titanium
dioxide. In detail, 10%moIN/TiO, films could destroy 78% of bacteria while the disinfection rate for
5%moIN/Ti0, and pureTiO, films was 71 and 60% respectively. Hence it can be concluded that nitrogen
doping over TiO, composite film enhances both photocatalytic and antibacterial activities. Lastly, the practical
application of this synthesized material was performed by coating 10%moIN/TiO, over denture base and
toothbrush. It was observed that the coated specimen shows better antibacterial activity against E.coli and

S.aureus than uncoated specimen for both cases.
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