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Azt A F= UV A} Slel| Brilliant Blue FCF(BB-FCF)2] 34E8) A8S Axlsle] JE) 453 DRS 242 5
&l F=u)] A4S vkt AlxE A7) BAE XRD, SEM, PL, Y553 =748 £3lo] glIsleit}. Titanium(IV)
sulfate(Ti(SO,),)2] 71557} S7F5 TiO0] Ht Aa718 A9k S7Istala 450 &2 7haslisict. &
g9 pH7} =255 e YA E skl A5l 84S SRRl Wt s Agslee) 3
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Abstract — TiO, powders were prepared from titanium (IV) sulfate (Ti(SO,),) solution using ammonia solution at low
reaction temperature (80~100 °C) and atmospheric pressure by hydrothermal precipitation method without calcination.
The effect of reaction conditions, such as reaction temperature, initial concentration of titanium (IV) sulfate (Ti(SO,),)
solution, pH of mixture solution and the physical properties of the prepared TiO,, such as crystallite structure, crystallite
size were investigated. The photocatalytic activity of prepared TiO, was tested by the photolysis of brilliant blue FCF
(BB-FCF) under the UV and the analysis of UV-VIS diffuse reflectance spectroscopy (DRS). The physical properties of
prepared TiO, were examined by X-ray diffraction (XRD), scanning electron microscopy (SEM), photoluminescence
spectrometer (PL), particle size distribution measurements. The crystallite size and crystallinity of prepared TiO, increased
with increasing titanium (IV) sulfate (Ti(SO,),) concentration, but photocatalytic activity decreased. The crystallite size
decreased with increasing pH of mixture solution, but photocatalytic activity increased. The crystallinity and photocat-
alytic activity increased with increasing reaction temperature. The results showed that anatase type TiO, could be pre-
pared by hydrothermal precipitation method using titanium (IV) sulfate (Ti(SO,),) solution and ammonia solution at low
reaction temperature and atmospheric pressure without calcination.
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Fig. 2. Photocatalytic degradation apparatus.
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Fig. 3. XRD petterns for TiO, powder obtained at different conditions: (a) temperature 100 °C, pH 8.0, different Ti(SO,), concentration, (b)
temperature 100 °C, concentration of Ti(SO,), 1.0 M, different pH and (c) pH 8.0, concentration of Ti(SO,), 1.0 M, different temperature.
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Fig. 4. SEM images of TiO, powders synthesized at temperature
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tion: (a) pH 6.0, (b) pH 8.0, (c) pH 10.0, (d) pH 12.0.
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size of TiO, (pH=8.0, temperature=100 °C).
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Fig. 14. The effect of Ti(SO,), concentration during the TiO, synthesis
on the photocatalytic degradation of Brilliant Blue FCF (pH=
8.0, temperature=100 °C).
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Fig. 16. The effect of temperature during the TiO, synthesis on the
photocatalytic degradation of Brilliant Blue FCF (concentra-
tion of Ti(SO,),=1.0 M, pH=8.0).
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