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ABSTRACT

For evaluating kinetic parameters of various reactions and materials a straight—
forward method has been studied by the variable heating rate method in DSC analysis.

Based on the linear relationship between the logarithm of the heating rate and
reciprocal peak temperature, this method allows calculation of activation energy and the

Arrhenius frequency factor by only one observation of the peak temperature versus the
heating rate.

According to the D function, D=—1In P(x)/dx, to x(=rg§‘r) we can calculate reasonably
accurate activation energy, the Arrhenius factor and the rate constant,and predict half-

life times of various materials from the kinetic calculation.
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Fig.1, DSC curve for CaC,0, + H,O dehydration
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Table 1. Comparison of kinetic parameters estim-
ated for CaC,0, -H,0 dehyration

o - 24

Table 2. Arrhenius frequency factor for CaC.0
*H:0 dehydration,

log ¢ T(ok) E/RT InT. InA. Ax]0®
(min~")
0.693 474.5 21,985 6.162 19.603 3. 251_“
1.609 492.8 21.168 6.200 19.626 3.327
2,079 501.5 20.801 6.218 19.693 3.556
2.303 508.0 20.535 6.230 19.627 3.327
2.708 515.7 20.228 6.2%41 19.693 3.556
2.996 523.0 19.946 6.260 19.671 3.475
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Table 3. Half~life prediction for CaC*0*-H?0

E .
Method '
10 Keal/mole in A dehydration
Horowitz-Metzger Temperature Rate constant  Half-life
R . .3+0. + ,
approximation 22.34£0.6 23%+3 (©) (min~1) (hours)
Coats-Redfern, 18.940.5 4545 80 5.10x10-°¢ 226.47
integral - 100 2.48X10-4 46.57
Ozawa, differential 19+1.5 19+ 2 120 1.03X107? 11.21
Chernova, isothermal  21.5+0.5 22+ 2 140 3.72X107 3.10
160 1.19X10-2 0.97
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