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A Study on Formation Process of TiOz Nanopowder by
Numerical Analysis in Chemical Vapor Condensation Reactor

Ji-Hun Yu* - Chul-Jin Choi** - Yong-Jin Kim** - Byoung-Kee Kim***

ABSTRACT

Using the residence time calculated by computer simulation for temperature and gas velocity
distribution in CVC reactor, the kinetics on the formation of TiOz nano powder was analyzed for
coagulation process, After abrupt increase of particle size at initial growth stage (< 0.2 gs ), the
particle grew in proportion of cubic root to time. The numerically calculated particle sizes well
agreed with the experimental results. However, the coarse rutile TiO; powders having the
particle size of over 40 nm were formed on the surface of quratz rod in the reactor. it is thought
that the fine anatase particles condensed on quratz rod were sintered in a heated CVC reactor to
grow and transform to coarse rutile phase, and the critical size for phase transformation
anstase-to-rutile was around 25 nm tn this study.

Key Words : Chemical vapor condensation, Numerical analysis (SIMPLE algorithm), TiO, Nanopowder
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Fig. 1 Temperature profile in CVC reactor.
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Fig. 4 Computer simulation results for the
growth of TiO2 nano powder in
CVC reactor.
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2.0 3.0 8.03x10" 5.6
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Table 3-2 Comparison of crystallite sizes
TiO2 nano powder collected at
A, B, C, and D position in
CVC reactor sizes.

02 Flow Crystallite Size, Exp./Cal. (nm)
Rate
(Ipm) A B c D

1.0 49 /10 | 47 /14 | 44 /18 |20 / 20

15 46/9 |45 /13 |43/16 |19/ 18

20 4 /8 |4 /12 |39/15 |17/ 17
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Table 1. Variations of initial perticle concertration g 5
and residence time at each oxygen —g
flow rates. =
z
— z C
02 Flow Lol Tuithil : Residence 2
G} Flow Concentr?tlon Time (ms) =
(Ipm) (#/cm”)
1.0 2.0 12.04x10" 84 .
15 25 9.63x10" 66 30 35 40 45 50
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20 - Sl 8 Fig. 7 X-ray diffraction patterns of TiO-
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Fig. 8 Crystallite sizes of TiO; nano
particles collected at A, B, C and
D positions in CVC reactor as a
function of oxygen flow rates of

anatase w2 %%, 1.0, 15 and 2.0 Ipm
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