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Fig. 1 Heat flow versus temperature during non-isothermal

crystallization process at various cooling rates

Table 1 The values of T,, T, T; and AH,
@ (K/min) T,(C) T,(C) T (C) AH, (J/g)
2 360 351 340 13.77
5 361 348 335 14.97
10 362 347 324 16. 50
20 361 343 319 18.73
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Fig. 2 Development of the relative degree of crystallinity

with temperature at various cooling rates
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Fig. 3 Development of the relative degree of crystallinity

with time at various cooling rates
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Fig. 4 The plots of Ig[ —In(1 - X(t)) ] versus lgt at

various cooling rates based on the Jeziorny analysis

Table 2 Primary crystallization kinetic parameters obtained from the

Jeziorny analysis

@ (K/min) n lgZ, lgZ, Z,
2 2.5 -2.7 -1.3 0.1
5 2.4 -2.2 -0.4 0.4
10 2.4 -2.2 -0.2 0.6
20 3.5 0.4 0.0 1.0
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Fig. 5 The plots of Ig[ —In(1 = X(T)) ] versus lgd at

various temperatures based on the Ozawa analysis
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Table 3 The values of a, F(T) and m

X (%) a F(T) m
20 1.36 13.9 1.8
40 1.35 16.9 1.8
60 1.33 19.3 1.8
80 1.32 22.5 2.7
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Fig. 6  The plots of lg@ versus lgt at various relative

degrees of crystallinity
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NON-ISOTHERMAL CRYSTALLIZATION KINETICS OF
A TYPICAL SEMICRYSTALLINE POLYIMIDE

WANG Wei, DANG Guodong, JIA He, LI Qingming, ZHOU Hongwei, ZHAO Xiaogang, CHEN Chunhai
(Alan G. MacDiarmid Instiute, College of Chemisiry, Jilin University, Changchun 130012)

Abstract A semicrystalline polyimide was synthesized from 3,3’ 4, 4 -biphenyltetracarboxylic dianhydride
(s-BPDA) /1, 3-bis-( 4-aminophenoxy ) benzene (TPER)/phthalic anhydride ( PA ). According to the
crystallization exothermic peaks obtained from differential scanning calorimetry ( DSC)when cooling from melt
at 2,5,10,20 K/min, respectively, the method of Jeziorny,Ozawa and an approach proposed by MO Zhishen
were applied to study the non-isothermal crystallization behaviour of this polyimide. The results suggested that
s-BPDA/TPER/PA was a very special system, the onset crystallization temperatures were almost the same at
different cooling rates. The apparent Avrami exponent n obtained by the Jeziorny method was 2.4 and then
changed to 3.5 when cooling rate reached 20 K/min, indicating the mechanism of nucleation or the way of
growth have changed. Besides, the kinetic parameter Z_ increased with the increase of the cooling rate.
Whereas deviations and fluctuations occurred in the later stage due to the secondary crystallization. The Ozawa
method was also limited in obtaining the reliable kinetic parameters because of the substantial curvatures in the
Ozawa plots. However, the approach proposed by Mo Zhishen appeared applicable due to the better linear
relation, according to the new parameter a, the relationship between Ozawa exponent m and apparent Avrami
exponent n was confirmed (n/m =1.3) and exact values of m were obtained. Finally, Kissinger method was
used to get the value of the crystallization activation energy AE, about —936 kJ/mol, which meant a fast
nucleation rate of this system.

Keywords Crystalline, Polyimide, Non-isothermal crystallization kinetics



