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Anatase TiO, Hydrosol: Synthesis at Low temperature and Characterization
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Abstract: Anatase titanium dioxide hydrosol was prepared at low temperature by a simple method. The title ma-
terial was characterized by TEM, XRD, FTIR and BET, respectively. The photocatalytic activity of the as-pre-
pared TiO, was evaluated by the degradation of methyl orange solution under sunlight and the photocatalytic oxi-
dation of acetone in air. The results showed that the titanium dioxide hydrosol was composed of anatase phase
with average grain size of about 7 nm, and the crystallinity became more perfect with the increase of temperature.
The BET surface areas were more than 220 m*-g™" for these samples. Tt is found that the photocatalytic activity
was much better for the higher heat processing temperature. Especially, the photocatalytic activity of the sample
with a heat treatment of 110 °C was better than that of P25. In addition, TiO, hydrosol also possessed good photo-

catalytic activity under the sunlight illumination.
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Fig.1 XRD patterns of powders dried at 40 °C for the TiO,

hydrosols heat-treated at different temperature
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Fig.2 TEM image of TiO, hydrosol heat-treated at 80 °C
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Table 1 Results of the electronic diffraction of TiO, hydrosol heat-treated at 80 °C
e / MM 0.352 0 0.2350 0.189 5 0.166 8 0.147 6 0.125 6 0.118 0
e / DM 03510 0.237 9 0.189 0 0.166 4 0.148 0 0.1250 0.116 7
hkl 101 004 200 211 204 301 312
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Fig.3 FTIR spectra of TiO, hydrosols prepared at 80 C
and 100 C
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Fig.4 Nitrogen adsorption and desorption isotherms of
TiO, powders dried at 40 °C for the hydrosols
prepared at 80 °C and 100 °C
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Fig.5 Absorbance curves of methyl orange degraded by the
TiO, hydrosol compared with the blank samples
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Fig.6  Acetone degradation as a function of photocatalytic

time by TiO, powders
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