CHAPTER |

INTRODUCTION

Titanium dioxide (TiO,) is one of the most popular materials. TiO, is widely used in

many industrial applications such as, cosmetics, fillers, coating material, pigments, as well

as photocatalyst. It has been use ' | supporting global industries, worth

more than 5.5 billion US$. A mercially processed for over 85
years, it is still being fasci ears, researchers paid special
attention to developing ed as a photocatalytic material
for environmental redem n and variety of organic toxic
: the photocatalytic material that
ing power, non-toxicity, and long-
term stability [1]. Base on th ; (i "‘; ic I, it géperally involves the oxidation and
reduction reaction between UM Ege: ,- dbharge s (¢ and h") and organic species
adsorbed on the TiO, surface. Thi = = ads 1o the photorémoval of organic pollutants.

It has been pointed™ ityf'strongly depended on its

microstructure and phySical propert ] el drmance TiO, photocatalyst,
it demands high puritygrface, desired erystallite size, @inite phase composition and
surface properties. Therefaregit is important tg manipulate the preparation procedure so
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absorption of the *’O into the visible region so that gan be more efwent under sunlight.
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photoactl\ﬁly of TiO, under visible light [3].

Among various preparation methods, sol-gel is by far the most convenience process
to prepare nanocrystalline TiO, with high photocatalytic activity and chemical purity [4]. In
the sol-gel process, the TiO, photocatalyst is prepared via the hydrolysis and condensation

reaction of titanium alkoxide. These two reactions are influenced by the synthetic condition,



such as the composition of the Ti precursor, water content, type and amount of hydrolysis
catalyst, as well as aging time. Previous reports [5] suggested that the transition behavior
from amorphous-to-anatase and anatase-to-rutile phase, including physical properties of
the TiO, photocatalyst, are dependent on the above reaction conditions. Moreover,
improper heat treatment also deteriorates the photocatalytic efficiency vas it alters the phase

composition, crystallize size, and surfa hotocatalyst.

”2 the TiO, p
Although sol-gel met | n‘&

of TiO, powder is found anl o \\“-n 0

eneity of final product, the yield

Moreover, it is very difficult to

separate or filter out th -Sized powder. These drawbacks

can be solved by immokhi uch as sphere, reactor wall,

fiber glass, silica gel, as immobilization of TiO, in the

form of thin film also provi powder in several applications. It is

used to improve the recoverya e iefeaction|[6].
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The general objective of il 0 devélop Ti‘O2 photdcatalyst by sol-gel

method. Detail objectives a
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1. To synthesizB nanocry

DY ol-geﬁ'nethod with desired phase
composition ancj-p&/sacal property. g 4
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20 o stuﬂ/ the effect of synghe&s parameters such as Ti @ncentratlon water

Q‘Wﬂ a ﬁ ﬂﬁaﬂd M%@ ’3% ’] ﬂw&lﬂysns catalysts

‘I(HCI/HNO ) on microstructure and property of the Tig),.

3. To immobilize the nanocrystalline TiO, on Al,O, bead and glass tube to avoid

particle recovery process and to reduce TiO, loading in practical use.

4. To characterize the microstructure and examine the photocatalytic activity of the

TiO, in the form of powder and coating.
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