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Table 1 Properties of raw material pow ders

Particle size Impurity content/ %

M aterial
e Fe  SOF I Pb
ALO;3 75 0. 005 0.03 0.01 0. 005
C 78 0.02 - 0.025 0.005
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Fig. 1 Conversion rates of aluminum nitride

at different temperatures
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Table 2 Equilibrium temperatures at

different pressures of CO

» col kPa T/K
100 1930
10 1654

1 1446
0.1 1286
0. 01 1156
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Fig.2 XPS pattern of alumina annealed in nitrogen
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Table 3 Calculation of Gibbs energy of reactants

AGY= A+ BTIgT+ CT
(4. 18kJ*mol™ ")

Item
A B c
AIN - 77000 - 22.25
ALO; - 405760 -3.75 92.22
co - 26700 - - 20.95
Al30xNs AGY= — 16467+ 3324T kJ*mol !
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[ Abstract] The aluminum nitride synthesized by mechano-chemical activation from carbothermal reduction( CTR) of alumina was

investigated. Based on the experimental results, a new mechanism of CTR was proposed that AION phase is formed at the early stage

by the nitridation of Al,03, and the conversion of AION to AIN proceeds stepwise, via the CTR of AION. The equilibrium tempera-

ture of CTR calculated from thermodynamics approached to the AIN formation temperature from experimental results, which can ex-

plain the AIN formation temperature decreases in the mechano-chemical activation synthesis.
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