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Abstract The preparation of n-TiO, powder by the Chemical Vapor Synthesis process (CVS) was studied

using the liquid metal organic precursor (TTIP). The residence time and the collection methods were considered

as main processing variables through the experiments. The CVS equipment consisted of a micropump and a flash-

vaporizer, a tube furnace and a tubular collection device. The synthesis was performed at 1000°C with various sets

of collection zone. The residence time and the total system pressure were controlled in the range of 3 ~ 20 ms and

10 mbar, respectively. Nitrogen adsorption, X-ray diffraction and electron microscopy were used to determine par-

ticle size, specific surface area and crystallographic structure. The grain size of the as-prepared n-TiO, powder was
in the range of 2 ~ 8 nm for all synthesis parameters and the powder exhibited only little agglomeration. The rela-

tionship between particle characteristics and the processing variables is reviewed based on a simple growth model.
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Fig. 1. Schematic setup of the CVS equipment used in this
experiment.
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Table 1. Processing variables and powder characteristics of the synthesized n-TiO, powders (in the Phase column A; the

anatase R; the rutile)

Precursor Temp. of He 0, ‘C Collection d d
feeding rate  vaporizer  Flow rate  Flow rate . Phase BET XRD  Cpolant
(ml/min) °C) (slm) (stm) ms)  yield (%) (nm) (nm)
1 0.684 240-320 0.3 : . 36 A 9.3 6 LN,
2 0.684 140-190 0.1 09 13.1 19 A 3.97 8.75 LN,
3 0.171 180 0.5 1 8.7 19 A 324 4.36 Water
4 0.342 180 0.5 1 8.7 41 A 6.68 2.97 LN,
5 0.171 170 0.7 1.3 6.5 73 A 3.36 3.57 Air
6 0.171 170 0.7 1.3 6.5 114 A 371 2.89 Air
7 0.171 170 0.8 1.7 52 5.8 A . 2.39 Air
8 0.171 170 0.8 1.7 52 72 A 324 3.02 Air
9 0.684 140 1 2 44 . A 4.48 2.54 LN,
10 0.171 170 1 2 44 34 A+R 43 3.6 LN,
11 0.171 170 1 2 44 20 A 4.36 2.27 Water
12 0.342 180 1 2 44 83 A 3.50 2.67 LN,
250°C, 37] FollA 2217t dAf=i®l PR 33 2 g2 vepdd

Al T3
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Fig. 2. The SEM of typical n-TiOQ, powder showing loose
agglomerates (1=4.4 ms).
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Fig 3. Typical XRD results of the synthesized n-TiO, pow-
ders, a) 1=6.5 ms, b) 1=4.4 ms.
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10nm

Fig. 4. The HRTEM of typical n-TiO, powder, a) 1=4.4 as
received, b) 1=13.1 calcined in air at 250°C for two hours.
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Fig, 5. The particle size of the synthesized n-TiO, powders
at various residence time conditions.
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Fig. 6. The grains per a n-TiO, particle synthesized at var-
ious residence time conditions.
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Fig. 7. The grains per a n-TiO, particle synthesized by
various collecting methods.
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