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ABSTRACT

The study investigated the characteristics of powder and the formation of crystal phasc in according to 1-propanol/water(volume
ralio), reaction tempcrature, reaction holding time and TiCl, mole concentration when prepared the fine TiO, powder from TiCly, water
and the mixing solution of 1-propanol. When the reaction temperaure was more than 30°C, initial precipitation of Ti hydrate was
formed and the particle size increased with increasing reaction ternperature and TiCly mole concentration. When the 1-propanol/
waler(volume ratio)was more than 2 and reaction temperature was below 70°C which calcined at 600°C, major phase was anatase.
The condition having the fine particle and the narrow particle distribution, 1-propanol/water(volume ratio) was 2, reaction temperature
was 70°C, TiCl, molc concentration was 0.2 mole/l. When the 1-propanol/water (volume ratio) and the reaction temperature were 2
and over 30°C, respective, transformation temperature which from the anatase to the rutile was upward. This effect of reaction factor
related to dielectric constant of solvent, solubility of titania and zeta potential of particle.

Key words : TiO, powder, TiCl, solution, Ti hydrate, Reaction factor, Particle distribution, Dielectric constant
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Table 1. The Experiment Condition and Result with the Reaction Factor

oo e | g | S| e | i Gl | pipiaion | P ot
1 0 0 30 0.2 VAN 041 Rutile
2 0 30 60 04 AN 447 Rutile
3 0 70 120 0.7 O 8.31 Ruiile, Anatase
4 2 0 60 0.7 AN 12.98 Rutile
5 2 30 120 04 X - -
6 2 70 30 02 O 2.15 Rutile, Anatase
7 4 0 120 04 AN 2.34 Rutile, Anatase
8 4 30 30 0.7 O 23.72 Anatase, Rutle
9 4 70 60 0.2 O 12.87 Rutle, Anatase

Remark ; O : Initial precipitation, & : Precipitation after aging, X : None precipitation
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Fig. 1. Average particle size and parlicle distribution of syn-

thesized TiO, powder with R/H change.

(a) R/H=0, (b) R/H=1, (c) R/H=2 and (d) R/H=3.
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Fig. 2. TEM photographs of synthesized TiO, powder with R/
H change. (a) R/H=2 and (b) R/H=3.
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Fig. 3. Zeta potential of synthesized TiO, powder with R/H
change. (Reaction temp. & time : 70°C, 30 min).
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Fig. 5. Particle distribution of synthesized TiO, powder with
mole concentration of TiCl,.
(a) 0.1 mole/l, (b) 0.2 mole/l, (c) 0.3 mole/l and (d) 0.4
mole/l.
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Fig. 7. TEM photograchs of synthesized TiO, powder with
reaction time. (a) 30 min and (b) 150 min.
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Fig. 8. XRD patterns of synthesized TiO, powder by the
different synthesize conditions.
(a) Sample No. 4, (b) Sample No. 6 and (c) Sample
No. 8 (Calcination temp. and time : 600°C, 3 hs).
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