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ABSTRACT
TiO, nanocrystalline powder with large specific surface area was synthesized at low temperatore by NaOH or HCI treatment of

titanium hydroxide, respectively, and the crystalline type and particle shape of TiO, were controlled by varying treatment conditions.
The powder re-treated with HCI for the NaOH treated powder showed a mixture of anatase and rutile phases and was consisted of
spherical and spindle-like particles, and the powder re-treated with H,O was anatase phase with spherical particle. The anatase powder
with spherical shape was obtained with treating titanium hydroxide in 0.1 M HCI, while the spherical particle with small amount of
spindle-like particle was formed with treating in 0.5 M HCL. In the case of the powder treated in 2 M solution, the rutile powder with
spindle-like particle was formed. The specific surface areas of the prepared powders generally showed large value of 240-250 m'/g
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Fig. 1. XRD patterns of titanium hydroxide with heat treatment
temperature.
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Fig, 2. XRD patterns of titanium hydroxide with NaOH treat-
ment temperature.
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Fig. 3. XRD patterns of TiQ, re-treated in 0.5 M HCI for the
NaOH treated powder.
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Fig. 4. TEM micrograph and EDS pattern of TiQ, re-treated in
0.5 M HCI for the NaOH treated powder.
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Fig. 5. XRD patterns of (a) as-dried and (b) heat-treated
powders at 300°C after re-trcated in boiling water for
the NaOH treated powder.
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Fig. 6. XRD patterns of TiO, powder treated in HCI; (a) 0.1 M,
(b) 0.5 M and () 2 M.
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Fig. 7. TEM Imcroglaphq of TiO, powdels acid-treated in HCI;
(a) 0.1 M, (b) 0.5 M, and (c) 2 M.
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Table 1. Specific Surface Area of TiO, Powder

Treatment condition Crystalline Specific surface
phase area (m” /g)
Heat treatment Anatase 160
Heat treatment Rutile 40
HCl Anatase + Rutile 240
NaOH
H,0O Amorphous 350
0.1 M Anatase 245
HCl 0.5 M Anatase 240
2M Rutile 250
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