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Grain Growth Kinetics of Pyrochlore Derived from Fersmite

LU Xiang, HAN Wensheng, RAN Mengjie, CHEN Wen
( Changsha Research Institute of Mining and Metallurgy, Co., Lid., Changsha 410012, Hunan, China)

Abstract; The grain growth kinetics of the conversion from fersmite to pyrochlore during high-temperature sintering
process was investigated. The results show that the conversion rate of fersmite increases with rising sintering temperature ,
and the pyrochlore content reaches 96.07% at 760 °C. At the temperature within the range of 760-880 °C , the average
grain size of pyrochlore increases with the extension of holding time at the same sintering temperature and also increases
with the rising of sintering temperature at the same holding time. The grain growth exponents within this temperature
range are all greater than 3, presenting a three-dimensional grain growth characteristic. The apparent activation energy of
grain growth decreases with rising temperature , making it easier for grain to grow. At the same sintering temperature , the
apparent activation energy of grains increases with the extension of holding time, indicating that it is more difficult for
grains to grow after the holding time is prolonged. It is concluded that grain growth can be reliably promoted by
appropriately increasing the sintering temperature or adding modifiers rather than by merely extending holding time.
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Fig.3 Mineral contents of sintered pellets at different temperatures
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Fig.4 SEM images of pyrochlore at different sintering temperatures
with different holding time
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Table 1

Grain growth exponents of pyrochlore after sintering

at different temperatures

R/ C 1/n n
760 0.0620 16.13
800 0.0955 10.47
840 0.1056 9.47
880 0.1579 6.33
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Fig.8 Apparent activation energy of grain growth at

different sintering temperatures
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Table 2 Pre-exponential factor for growth of pyrochlore

at different sintering temperatures

PasEIE I/ °C Ky/(m? - s71)
760 2.46x10%
800 3.31x10%
840 1.74x10%
880 1.28x10™"
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Table 3 Governing equations for grain size variation with

sintering temperature and holding time
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