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Development of Nano-coating Materials, Photocatalyst Type
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Abstract

The development of coating material of TiO, by doping some additives divided
into 2 groups, group onc were either Si0, or SnO, and both of them, and group two were cither
Ag or MWNTs and both of them to improve the photocataiytic efficiency and hydrophilic
properties by sol-gel techmique. For the first group, titanium dioxide and composite films were
coated on soda-lime glasses whereas for the second group, they were coated on white-glazed
ceramic tile substrates. This research is focused on not only the effect of the type and an amount
of dopant but also that of the synthesized temperatures and film thickness on morphology, phase

transformation, photocatalytic reaction and hydrophilic property of TiO, and composite films.

First Group of Dopants: For TiO, powder, it was found that anatase phase
appears at the temperature range of 300 — 600 °C and mixed phases of anatase and rutile exist
together at 700 °C. The addition of either SiO, or SnO, results in a decrease in the crystallinity of
anatase phase at the temperature over than 700 °C. In addition, the photocatalytic activities of the
films calcined at temperature of 500 °C were performed by means of the degradation of
methylene blue solution while contact angies of water droplet on film surfaces which are

responsible for hydrophilic property were measured under UV irradiation at various times. It was
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found that Ti0,/3Sn0, and TtO./55i0, films could degrade methylene blue by 98.13 % and 82.79
% respectively. whereas that of pure TiQ, was 78.05 %. Furthermore. the efficiency of
photocatalytic reaction of TiO,/Si0,/SnQ), fibm calcined at the temperature of 600 °C was 82.51
%. while that of pure Ti0, was only 68.06 %. The contact angle of water droplet on the uncoated
and three layers coated films of Ti0y,. Ti()./15510.. Ti02/3én02 and Ti0,/Si0,/Sn0, for the
irradiation time 30 minutes were 6. 13, 0. 0 and 7 degrees respectively. When number of coating
layers was increased from 1 to 2 layers, the photocatalytic etficiency and hydrophilic property of
the films mereased due to a decreasc in contact angle. In contrast, the three layers of film
thickness caused to raise contact angle because of the micro cracks on the film surface. In this
finding, the addition of 510, can improve hydrophilic property, whereas that of SnO, can improve
the photocatalytic efficicncy. Therefore, coating material of Ti0,/8i0,/Sn0O, can provide the
better property in both photocatalytic and hydrophilic properties. Corroston test of films was
performed by soaking the coated specimens in nitric acid and sodhum hydroxide selution with the
concentration of 5 % for 48 hours. It was found that all kinds of films can resist to nitric acid than
sodium hydroxide because these films are naturally acidic films, they therefore reacted better with
basic solution than acidic solution. [t was also found that the three components composite films of
Ti0,/810,/8n0, and TiO,/510,/35n0, exhibit a high resistance to both nitric acid and sodium
hydroxide solutions. Furthermore, SnO, -doped Ti0, film resist to acid and base more than Si0, -

-doped TiO, film because SnQ, itself has higher resistance to acid and base than Si10,
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