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Fig.1 DTA curves of sample at

different heating rates

(a) —3 K/min; (b) —6 K/ min;
(¢) =9 K/ min; (d) —12 K/ min
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Table 1 Relationship between sample transformation rate( a) and
reaction temperature( ') at different heating rates
B/ T/K
(Kemin™ ') a= 0 a= 10% a= 20% a= 30% a= 40% a= 50% a= 60% a= 70% a= 80% a= 90% a= 100%
3 715 743 751 758 764 770 775 781 788 799 835
6 721 762 771 778 784 789 794 799 805 813 853
9 724 764 780 787 794 800 806 813 821 834 858
12 731 771 783 792 800 806 811 817 825 835 863
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Fig. 3 Calculation of activation energies of sample by Coats Redfern integral method
(a) —3 K/min; (b) —6 K/min; (¢) —9 K/min; (d) —12 K/min; R*—Correlative coefficient
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Table 2 Kinetic parameters of sample T RT w E

AR5 1 DTA #h4k, FEARTHEEERT,

decomposition at different heating rates
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Table 3 Peak temperatures in DT A curves

of sample at different heating rates
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6 797
9 803
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Fig. 4 Calculation of activation energy

of sample by Kissinger method

( R?is correlative coefficient)
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Table 4
sample by Kissinger method

Kinetic parameters of

E/(kJ*mol™ 1) In(A/min" ") I n
244. 08 31.69 0. 639 1.007
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Kinetics analysis of thermal decomposition reaction of diaspore

YANG Huaming, YANG Wu-guo, HU Yue hua, QIU Guan-zhou
( School of Resources Processing and Bioengineering,

Central South University, Changsha 410063, China)

Abstract: Heat-treatment behavior of diaspore( & AIOOH) was investigated using differential thermal analysis (DTA) and X-ray

diffraction (XRD) techniques. Corundum( a-Al,03) was obtained after thermal treatment of diaspore above 500 C. Coats Redfern

integral method and Kissinger method were used to analyse the DT A curves of samples at different heating rates, and the calculated

kinetic parameters for thermal decomposition reaction of diaspore from the two methods are rather close to each other, as the calculat-

ed activation energies are 254. 54 kJ/ mol and 244. 08 kJ/ mol, respectively. The results indicate that the decomposition of diaspore ac-

cords with the Mample principle and the corresponding mechanism is the random nucleus and the consequent growth.

Key words: diaspore; thermal analysis; reaction kinetics; activation energy
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