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Fig. 1 Heat flow versus temperature during non-
isothermal crystallization process of st-1,2 PB at various

cooling rates
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Fig. 3 Development of the relative degree of crystallinity
with time for the non-isothermal crystallization of st-1,2 PB

at various cooling rates

Table 1 Primary crystallization kinetic parameters obtained from the
Jeziomy analysis on the non-isothermal crystallization of st-1,2 PB

@ K/min} n 1gZ gZ, Z,
-2.5 4.0 -2.27 -0.91 0.12
-5 4.5 - 1.56 -0.31 0.49
-10 4.2 -0.30 -30E-12 0.93
-20 4.4 0.68 3.4E-2 1.08

- 40 3.3 1.19 3.0E-2 1.07
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Fig. 2 Development of the relative degree of crystallinity
with temperature for the non-isothermal cryatallization of st-

1,2 PB at various cooling rates
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Fig. 4 Plots of lg[ —In(1 - %(t)}] versus lgt for the
non-isothermal crystallization of st-1,2 PB at various cooling

rates based on the Jeziomy analysis
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Fig. 5 Plots of 1g[ —In{1-€C{T))] versus 1g® for the
non-isothermal crystallization of st-1, 2 PB at various

temperalures based on the Ozawa analysis
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Fig. 6 Plots of lgdP versus lgt for the non-isothermal crystallization
of st-1,2 PB at various values of C( T} based on the new method

Table 2 Velues of @ and F(T) at a certain relative degree
of crystallinity C{ T} estimated from the Avrami-Ozawa equation for
the non-isothermal crystallization of st-1,2 PB

c(r) 0.3 0.4 0.5 0.6 0.7
a 1.2 1.3 1.3 1.3 1.3
F(T) 9.3 10.6 11.7 13.0 14.9
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KINETICS OF NON-ISOTHERMAL CRYSTALLIZATION OF
SYNDIOTACTIC 1 ,2-POLYBUTADIENE

REN Mingiao, MO Zhishen, CHEN Qingyong, ZHANG Hongfang,
SONG Jianbin, ZHANG Huiliang, SUN Xiachong
( State Key Laboratory of Polymer Physics and Chemistry , Changchun Institute of Applied Chemistry , Chinese Acadenty of Sciences , Changchun  130022)

Abstract By combining the Avrami and Ozawa equations,a new kinetic equation for describing the non-isothermal
crystallization process of polymers was obtained. The comparison among the new method and other commonly used
methods such as Jeziony and Ozawa methods was conducted with the syndiotactic 1,2-polybutadiene ( st-1,2 PB) as
an example . The results suggested that the apparent Avrami exponent obtained by the Jeziony method can not predict
the mechanism of non-isothermal crystallization of si-1,2 PB.The Ozawa method is also limited in obtaining the
reliable kinetic parameters because of the substantial curvatures in the Ozawa plots . However, the analysis based on
the new method gives a series of straight lines. According to the relationship among the new parameter a, the
apparent Avrami exponent n,and the Ozawa exponent m in the new method, the mechanism of crystallization of st-
1,2 PB can be predicated and the result is comparable with that obtained by the isothermal crystallization . The new
method is an effective methed for dealing with the kinetics of non-isothermal crystallization of many polymeric
systems, such as PEAKs, polyamides, polyolefins, poly ( 3-alkylthiophenes ), poly { 8-hydroxybutyrate ) and some
blending systems.

Key words  Kinetics of non-isothermal crystallization, Avrami equation, Ozawa equation, Syndiotactic 1, 2-

polybutadiene



