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Fig.1 DSC curves of the crystallization process

of PEG at different cooling rates
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Fig.2  Effect of cooling rate on crystallization temperature of PEG
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Table 1 Crystallization temperature and

half-crystallization time of PEG

B/C + min ! T./C T,/C T./C ty,,/min
1 57.56 47.68 42.98 9.88
2 56.49 44.91 39.14 5.79
3 54.03 43.92 36.63 3.37
5 52.42 42.14 34.26 2.06
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Fig.3 1, vs B relationship for PEG
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process of PEG at different temperatures
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Table 2 The Avrami exponent n and Ink(T)
of PEG at different temperatures

T/K 313.15 315.15 317.15 319.15 321.15  323.15
n 1.036  2.022 2.850 2.735 3.133 3.013
Ink(T) 2.748 3.232 2.893 1.198 -0.371 -2.484
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the crystallization process of PEG at different cooling rates
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Table 3 Non-isothermal crystallization parameters

of PEG obtained by MO Zhi-shen method

a a F(T)
0.20 0.766 6.49
0.40 0.777 7.11
0.60 0.792 7.69
0.80 0.828 8.63
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Non-isothermal Crystallization Kinetics of Polyethylene Glycol

DANG Yong-zhan, ZHAO Feng-qi, GAO Hong-xu, HU Rong-zu, KANG Bing
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The non-isothermal crystallization kinetics of polyethylene glycol ( PEG) was studied with differential scanning
calorimetry. The non-isothermal crystallization data of PEG was analyzed by the methods of Ozawa, Jeziorny, and MO Zhi-shen.
Results show that the non-isothermal crystallization process of PEG may be described with Ozawa kinetic equation, but does not
agree with Avrami equation processed in the Jeziorny method. The linearity of treating non-isothermal crystallization kinetic curves
with Ozawa method and MO Zhi-shen method is better. Parameter of crystallization velocity for PEG is 0. 098.

Key Words: physical chemistry; polyethylene glycol ( PEG); non-isothermal crystallization; kinetics; differential scanning
calorimetry ( DSC)
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Differential and Integral Isoconversional Non-linear Methods and their
Application in Physical Chemistry Study of Energetic Materials
V. Theory and Numerical Method Based on Kooij's Formula

HU Rong-zu', ZHAO Feng-qi', GAO Hong-xu',
ZHANG Hai’*, ZHAO Hong-an®’, MA Hai-xia*
(1. Xi'an Modern Chemisiry Research Institute, Xi'an 710065, China;
2. Department of Mathematics, Northwest University, Xi'an 710069, China;
3. College of Communication Science and Engineering , Northwest University, Xi'an 710069 , China;

4. College of Chemical Engineering, Northwest University, Xi'an 710069, China)

Abstract: Eight typical differential and integral isoconversional non-linear equations based on Kooij's formula for computing the
apparent activation energy (E_) from isothermal and non-isothermal data were derived. The numerical methods of computing the
value of £ of decomposition reaction of energetic materials via the equations were presented.

Key words: physical chemistry; energetic materials; differential isoconversional non-linear method; integral isoconversional non-

linear method; decomposition reaction; apparent activation energy



