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ABSTRACT

The preparation of TiO, fine particles from TiCl, and oxygen by the vapor—-phasereaction was investigated
at 850°C with an emphasis on the effect of its experimental conditions on the crystal type of the products.
Anatase Ti0O, particles prepared by experiment were used to study anatase-rutile transition by calcination
temperature, the additives and gas atmosphere. The results were as follows.

The kinetics of anatase-rutile transition was well agreed with Avram: equation, and the activation energy
of transition was 35kcal/mol. The addition of CuQ In anatase TiO, particles accelerated the anatase-rutile

transition, and its transition was retarded in vaccum.
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Fig.l. The atomic arrangement of the tetragonal
crysial of TiO. particle.

(A)

‘ Titanium
it O Oxygen

Fig.2. Interatomic distances in the oxygen octahed-
ron about the Ti** ion in (A) rutile and (B)
anatase.
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Table 1. Bond lengths in anatase and rutile at
room temperature

Bond Bond length( A) Sum of ionic
Anatase Rutile radii( A )
Ti-O(s;) | 1.937 1.946 2.08
Ti-O(s,) | 1.964 1.984 2.08
0-0 2.802(A)) | 2.526(A)) 2.80
0-0 2.446 2.779(A;) 2.80
0-0 3.040(A,) 2.80
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phase on a single crystal of reactant.
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Fig.4. Schematic diagram of experimental appra-
tus.
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Fig.7. X-ray diffraction patterns of anatase TiO,
at various times and 900°C
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Table 2. Values of n, b and k at various tempera-

tures
Constant. Temperature(C)
860 880 900 920
n 0.715 0.494 0.362 0.173
b 0.381 0.899 0.997 1.166
k(t™) 0.186 0.398 0.351 0.420
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Fig.12. Arrhenius plots for anatase-rutile transition.
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