Journal of the Korean Ceramic Society
Val. 29, No. 7, PP.525~532, 1992.

A EIE|ELE S| (A7 eEaieEol 8t Tio, al22 d= 3 dASd

Mol s - MY Rkt
b sta 77 A = F gk
rx by aplEl Afugs gt
(199204 69 34 A

Preparation and Characterization of Fine TiO, Powders
by Vapor-Phase Hydrolysis of TiCl,

S.M. Yeom, Ewang-Ho Kim, D.W. Skin* and C.G. Park*
Dept. of Tnorganic Materials Engineering, Pusan National University
“Depl. of Materals Science and Engineering, Pohang Institute of Science and Technology
(Received June 3, 1992)

2 o

TiCl, #7158 7}pEalA 712 3ad3agE ol dsle] 7ldel TiO, vlEwE AFdtget &2 4001400
. TiCL %% 02~5%, H,0 B2 5~10%2] #hez7 #3e)d4 2dzss T, w)Eehie] rutile4hs] §h2fF 2
UT 28] g]ApEde] dpE ok RutileAb-2 whL-gx7} 10007 o]deld AP 257 5235F 222 TiCk

57} ZvlakaE A ge] Erlabeit) W2 x 7} 8007 <4 1400T 2 F7peel whe} 1Ak A2 )= Fohsela
2/‘]'”}57‘]‘J7]L Faxabgich BO0T 2] #-follaliz 22qia7) vl gk Labd=tell o ofg &3d 732 dapala
1400T o 2] T M= 17 AAsbe] 2Ee) k=718 2ok TiCL 2 B0 Fbe] 454~ A=
kel A Ru=E e

ABSTRACT

Ti0; fine powder was synthesized in the gas phase by chemical vapor deposition using hydrolysis of TiCl,.
Content of rutile phase in the powder was investigated. Powder characteristics such as size, crystallinity and
morphology were also studied by means of TEM, SEM and XKI. Rutile phase in Ti0: powder started to
be formed fram 1000 and the content increased with the reaction temperature and TiCl; concentration. As
the tomperature mereased from 8007 to 14007, the primary particle size increased while secondary particle
size decreased. Spherical secondary particle with fine primary crystals agglomeraled was produced at low tempe-
rature of 800T whereas the grown primary particle being final particle size was produced at higher temperature
of 14007 . Other effects of TiCl, and H,Q partial pressures on particle size were also reporled in this study.
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Fig. 1. Schematic drawing of experimental apparatus.
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Fig. 2. X-Ray diffraction patierns of Ti0; powder syn-
thesized al various lemperatures (TiCly conc.;
5%, H.O conc; 10%).
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Fig. 3. X-Ray diffraction patterns of Ti0. powder syn
thesized al various TiCl, concentralions (Tem-
perature; 1000C, H.O conc.; 10%).
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Fig. 4. X-Ray diffraction patterns of Ti, powder syn-
thesized at various Hy0) concentrations (Tempe-
ralure; 1000%C, TiCl, conc.; 5%
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Fig. 5. Varation of rutile content with reaction 1empe-
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Fig. 6. Variabon of rutile content with TiCly concentra-
tion (Temperature; 1000T, HO conc: 10%).
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Fig. 7. Variation of rutile content with He(} concentra-
tion (Temperature; 1000, TiClL conc.; 5%j.
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Fig. 10. Trapsmission electron micrographs (A, B) and
electron diffraction patterns (a, b) of TiO: pow-
ders synthesized at two differnt temperatures

(TiCly conc.; 5%, H.O conc; 10%).
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Fig. 11. Variation of particle size with TiCl; concentra-
tion (Temperature; 800C, H,O conc; 10%).
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