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ABSTRACT

The TiO, powder with the values of the large specific surface area more than 150 m*/g has been prepared with the homogeneous
precipitation process below 50°C and its formation mechanism was investigated using the SEM, TEM and Raman Spect:rosc:Opy With
the spontaneous hydrolysis of aguecus TiOCl, solutions, all the precipitates were filly and homogeneously c1yst'111wed with the rutile
TiO, phase simply by heating, which was transformed to the anatase TiQ, phase as increasing the addition of SO, ions 1o the aqueous
T10C12 solution, The precipitates were formed with spherical secondary particles which consisted of acicular, spherical and mixed
primary particles corresponding to the rutile, anatase and mixed phases, respectively. It can be thought that the formation and phase
determnation of crystalline TiO, powders even at ambient temperature would be related with the existence of the capillary force. This
force might be varied depending on the shape change of the primary particles.
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Fig. 1. Raman specira for the crystalline TiO, powders with the
contents of T measured at room temperature afler the
homogeneous precipitation at 50°C for 4 hin 1 atm.
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Fig. 2. SEM (A) and TEM (B) photographs for the TiQ, pow-
der obtained by homogenesous precipitation process at
S0°C for 4 hin 1 atm.
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Fig. 3. Raman spectra for (A) TiCl, and (B) aqueous TiOClL,
solhution with 0.5M Ti* measured at room temperature
before and after the homogeneous precipitation at 50°C
for 4 hiin 1 atm.
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Fig. 4. SEM photograph for the TiO, precipitale with pure ana-
tase phase homogeneously obtained from aqueons TiQ
S0, solution just by heating at 50°C for 24 hin | atm.

Fig. 5. SEM photograph for the TiO, precipitate with pure
anatase phase prepared using the homogeneous preci-
pitallon process by adding SOf’ ions 1o the aqueons
TiOCl, solution.
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Table 1. Effects of Various Additives on the Crystallinities of
TiO, Powders from Aqueous Ti Solutions by the Ho-
mogeneous Precipitation Process at Low Temperature

?gﬂz‘;ﬁ Additives | Crystallinity gi‘:;;:
TiOCT, Not added Rutile Acicular
TiOCL, HCl Rutile Acicular
TiOC, H,50, Anatase Spherical
TiOCl, HNO, Rutile Acicular
TiOCl, Ti050, Anatase Spherical
TiOCh TiIOMNO3), Ratile Acicular
TiOCla FeS0, Anatase Spherical
TiOCl, CuSC, Anatase Spherical
TiOSO, Notl added Anatase Spherical
TiIO(NO, ), Not added Rutile Acicular
TiIO(NO5), HC1 Rutile Acicular
TiIOMNO,), TiOSO, Anatase Spherical
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Fig. 6. TEM photographs for the TiO, precipitates with varions amounts of SOf‘ as a seed additive: (a) 0 M, (b) 0.03 M, and (c) 0.08
M. All the precipitates were homogeneously obtained ai 50°C with (a) pure rutile phase, (b) (a large amount of rutile+a small

amount of anatase) mixed phases, and (c) pure analase phase.
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Fig. 7. XRD patterns for the TiO, precipitates as shown in Fig. 6.
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