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Fig. 1  Typical DSC curves of the exothermic decomposition

reaction of energetic materials at different constant heating rates
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Fig.2 Kissinger's plot of the exothermic peak temperature

obtained by DSC(or DTA) experiments
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Fig.3 Typical DSC curves of the exothermic crystallization
/solidification reaction of polymer (or energetic materials)

at different constant heating rates
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Fig.4 Hu-Zhao-Gao-Zhao's plot of the exothermic
crystallization/solidification reaction peak temperature

obtained by DSC(or DTA) experiments
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On a Note of Calculating the Kinetic Parameters of Crystallization/Solidification
Reaction from Peak Temperatures of DSC Curves under

Different Constant Cooling Rate Conditions

HU Rong-zu', ZHAO Feng-qi', GAO Hong-xu', ZHAO Hong-an’
(1. Xi'an Modern Chemisiry Research Institute, Xi'an 710065, China;

2. College of Communication Science and Engineering, Northwest University, Xi'an 710069, China)

Abstract: A method and a calculation formula for calculating the non-isothermal kinetic parameters [ the apparent activation energy
(E) and the apparent pre-exponential constant (A) ] of the exothermic crystallization/solidification reaction from peak temperatures
of non-isothermal DSC curves under different constant cooling rate conditions were presented. The suitability conditions of calculating
the values of E and A by the formula and Kissinger's equation were compared, considering that Kissinger’s method is not suitable for
calculating the values of E and A of exothermal crystallization/solidification reaction. Minus value of E obtained by Kissinger's
method for the titled reaction is unreasonable.

Key words: physical chemistry; non-isothermal crystallization/solidification process; non-isothermal reaction; kinetic parameter;

constant cooling rate; DSC
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