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Fig. 2 Test of the Ozawa equation for PEEKK with Fig. 3 Plots of lg@ versus lgt for PEEKK during
nonisothermal melt a and cold b erystallization nonisothermal melt a and cold b crystallization by the
new method
FT Table 1  Nonisothermal crystallization kinetics parameters of PEEKK at
CT different relative degrees of crystallinities by the new equation
crT Melt crystallization Cold crystallization
PEEKK % F T K mn®! a F T K mn°! a
20 11.5 1.6 15.9 1.1
PEEKK F T 40 14.3 1.5 19.4 1.2
50 16.9 1.5 21.6 1.2
F T 60 22.6 1.5 23.7 1.2
PEEKK o1 a 80 28.0 1.5 26.7 1.2
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A METHOD FOR THE NON-ISOTHERMAL CRYSTALLIZATION
KINETICS OF POLYMERS

MO Zhishen
State Key Lab of Polymer Physics and Chemistry ~ Changchun Institute of Applied Chemistry — Chinese Academy of Science  Changchun 130022

Abstract According to Mo et al . research on non-isothermal crystallization process of polymers an equation for
describing the non-isothermal crystallization kinetics of polymer was obtained by combining the Avrami equation and
Ozawa equation. The Avrami equation modified by Jeziorny could describe only the primary stage of non-isothermal
crystallization kinetics of polymers. The apparent Avrami exponent obtained by the Jeziorny method can not predict
the mechanism of non-isothermal crystallization of polymers. The Ozawa equation is also limited for the non-
isothermal crystallization process of many polymers in obtaining the reliable kinetic parameters because of the
substantial curvatures in the Ozawa plots. The changing slopes indicate that Ozawa exponent m is not constant with
temperature during the primary crystallization process. The substantial curvature makes it impossible to determine the
cooling or heating function K T  over the entire crystallization process. However the analysis based on the new
method could give a series of straight lines. According to the relationship among the new parameter ¢ the apparent
Avrami exponent n and the Ozawa exponent m in the new method the mechanism of crystallization of the polymer
can be predicated and the result is comparable with that obtained by the isothermal crystallization. The new method
is an effective method for dealing with the kinetics of non-isothermal crystallization of many polymer systems such as
PAEKSs polyamides poly ethylene oxide polyolefines poly 3-alkylthiophenes poly [3-hydroxybutyrate and many
blending systems.

Keywords Kinetics of non-isothermal crystallization of polymer A new method Avrami equation Ozawa equation





