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Synthesis of Nanosized Brookite-type Titanium Dioxide Powder
from aqueous TiOCl,; Solution by homogeneous Precipitation Reaction
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Abstract

w5

HC! concentration and reaction time are the decisive factors in determining the structure of precipitates in

the process of synthesis of TiO, particles from aqueous TiOCl, solution by precipitation and the volumetric proportion

of brookite phase in TiO, particles can be controlled by these two factors. As reaction rate increases with increase of re-

action temperature, the reaction time, at which maximum volumetric proportion of brookite phase in TiO, particles

was obtained, was reduced. The brookite was transformed directly to rutile phase with only increase of reaction time.

And, precipitation was delayed with increase of HCl concentration because the amount of H.O, which is necessary

source of oxygen for conversion of Ti** to TiO,, was relatively reduced with increase of that. Brookite in the mixture

phase powder was finally transformed to rutile phase via anatase through heat-treatment.
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Fig. 1. Raman spectra of TiOCl; solution prepared by hydrolysis
of TiCl, with 1.0mol dm™? (a), 2.0mol dm~* (b), 4.0mol dm2 (c),
and 5.0mol dm~* (d) HCL.



Intensity(a.u.)

20 30 40 50 60 70
26

Fig. 2. XRD patterns of TiO, particles prepared from 0.8M Ti**
aqueous solution in 3.0 mol dm™* HCl at various temperature for
15hr(R : rutile phase B : brookite phase).
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Fig. 3. Raman spectra of TiO, particles prepared from 0.8M Ti**
aqueous solution in 3.0 mol dm™? HCl at various temperature for
15hr.
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Fig. 4. The effect of heat- treatment temperature on the struc-
ture of TiO, prepared from 0.8M Ti** aqueous solution at 3 mol
dm™* HCL (A : anatase, B : brookite, R : rutile)
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Fig. 5. XRD patterns of TiQ; particles prepared from 0.8M Ti**
aqueous solution in 1.0 mol dm™? (a), 2 mol dm™* (b), 3.0 mol
dm~? (c), and 4.0 mol dm~2 {d) HCl at 80T for 15hr. (R : rutile
phase, B : brookite phase)
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Fig. 6. XRD patterns of Ti0, particles prepared from 0.8M Ti**
aqueous solution in 3.0 mol dm~* HCl according to reaction time
at 80C
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Fig. 8. TEM photographs for rutile type TiO. particles and mixture of brookite and rutile TiO, parti-
cles perpared from aqueous TiCli solution in 2.0 mol dm™* HCl and 4.0 dm~* HCI at 80C for 15hr,
respectively agglomerates of rutile particles(a), well-dispersed rutile particles(b), SAD pattern for
rutile particle(c), and agglomerates of rutile and brookite particles(d).
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