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ABSTRACT Nanometer rutile titania particles were synthesized by the gas—phase oxidation of titanium
tetrachloride and aluminum trichloride in a high temperature gas phase reactor. The effect of oxygen
preheating temperature T, , nitrogen flow rate @, into reactor tail, reaction temperature I' and residence
time ¢ on Ti0; particle size was studied. The result showed that the enhancement of oxygen preheating
temperature and nitrogen flow rate into reactor tail is benefit for controlling the particle size, and the
TiO4 size increases with increasing reaction temperature or residence time. When t=1.73 5, T=1373 K,
To,=1143 K. @, =0.036 m®/h. and Xip.s =0.25, the TiO; particles synthesized is pure rutile phase, and

the size distribution is from 30 nm to 50 nm.
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TiCle{g) + O2(g) — TiO2{g) + 2Cla{g} {1

AlCls{g) + O2(g) — 1/2A1,04{g) + 3/2Cl2{g) (2}
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¥R, R ALCL #1 TiCl, SRS Z MM AR

E1 TiO: WRHETEHERN
Fig.1 Experimental apparatus for preparation of TiO2 particles

1. Oz steel cylinder 2. Ng steel cylinder 3. Gas purifier 4 Flow indicator 5. Oz preheater 6. TiCl; gasifier 7. Heated
water bath 8. AlCly gasifier 9. TiCly preheater 10.Insulating lining 11. Reactor 12. Electric furnace 13. Particle
collector 14. Cooling water inlet 15. Cooling water outlet 16. Chlorine absorber
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Fig.2 TEM morphologies of TiQy particles synthesized at dif-
ferent oxygen preheating temnperatures
{2) To,=87T3 K (b} To,=973 K (c) Tp,=1143 K

B3 T Qu it TiOz 2T TEM BE®
Fig.3 TEM morphologies of TiQy particles synthesized at dif-

ferent Q. values
(2) Quw =0 (b) Qu =0.012m3/h (c) @y =0.036 m*/h


http://www.cqvip.com

298 & B 2 fi 36%

*, BRIV SMPEEEIRE. H TR EEES R VSN
FRBH R T RCE [ Y, R QL 1
Kb B BAMATEWSSHE 3. EEHEH
SEIFREAL LIV R, 3859 B ) Y b 4

223 AREBE N T=173s, T,,=1143 K. @,
=0.036 m®/h, Xiniee =0.25 B, KERMHETF TiO, B
£ TEM 4R E 4 R, [€ 4a, b, c 42 513t R T=13T3 K,
1573 1 1773 K. T=1373 K if, TiO, B NERE, &
& 30—50 nm, HEEMER. MERWEE S, 8RR
WA, BRFEASE 1773 K 0F, B H 4 i
R B o 8 ooy T 10 R R A 3 i RFRAE R, MEIF 4R
SEEEFE. RN AR, ST R R

B4 TERRNEBET TiO: #¥: TEM B4R
Fig.4 TEM morphologies of TiC3 particles synthesized at dif-

ferent reaction temperatures
(a) T=1373 K (b) T=13T3 K {(c) T=1TT3 K
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Fig.b The effect of residence time on average size of TiOg par-

ticles, No being the total number of particles and N the
number of particles with d
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R NV B RIES IR e, PTLLB S TR TiO,
TR A E SRR T=1143 K, t=1.73 s, T=1373—
1473 K, Qs =0.036 m?*/h, Xjne >0.25. 4 t=1.73 s,
T=1373 K, Tp, = 1143 K, Qv = 0.036 m?/h, X; s =
0.25 i, TiO; Bty X MRS o RaE 6 frr. [
6 HUEITA J {5 JCPDS + 211276 2447 Ti0O,
89 d fE5E 2 —2, e TiO, Bk o8 47 1, iZERk
B a4 30—50 nm( [ 4a).

Intensity, a.u

20 ' 0 80 ' BO
28, deg
M6 TiOy B X STt E

Fig.6 XRD pattern of TiQO; particles, showing particles being
of the rutile structure

3 it

ESE 4.8 cm, AR 3.9 cm, WIFEERK 95.0 cm 19R]
EFBRRMEES. #IH TiClL/AICE FRSHALES &
oL T E AR Ti0, Wik, B ST, KRBT
BEEREENTETER. HENRRE IR TiO;
¥R 9% 30—50 nm.
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