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A Kinetic study of the phase transformation of TiO, and particle growth

at high temperature
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(1. Key Laboratory of Orogenic Belts and Crustal Evolution, Ministry of Education, Peking University, Beijing 100871, China;
2. School of Earth and Space Sciences, Peking University, Beijing 100871, China)

Abstract: Using in situ high temperature X-ray diffraction, the authors investigated the transformations from
anatase to rutile at different temperatures (850, 863, 875, 888, 900C ). The experiment results of transition
percentage versus time show that the conversion is first-order, and is characterized by an activation energy of
432.788+£25.657 kJ/mol. The rate constants based on Arrhenius equation A is 4.847 454 X 10" s~ !. ESEM
was used to find out the influence of temperature and time on grain size growth. Two experiment groups, trans-
formation completed samples sintering at different temperatures (888, 900, 930, 960, 1 000C ) for 10 hours
and transformation completed samples sintering at 1 000C for different periods of time (0, 5, 10, 15, 20 h),
were studied. ESEM images show that at 1 000C , the influence of temperature on grain size growth is not ob-
servable and fine crystal form of rutile does not exist. At 1 000°C, grain size grows with increasing time. Fine
crystal form of rutile exists after sintering for 10 hours. The relationship between In D (D, is the average grain
size in time t) and time shows that grain size growth has experienced two different periods.
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Table 2 Reaction rates at different temperatures

K C EX107% 7!
1123 850 3.70183
1136 863 4.916 33
1148 875 9.45325
1161 888 18.618 8
1173 1000 24.3482
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