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Table 1 Molecular characterization of the samples used in this work

Sample Comonomer( X )

Cornonomer{ mol % ) SCB(CH,; /1060C) M., M.,

HY6 1-Hexene 0.37
Ct 1-Hexene 2.07
1-Butene 0.08

m 1-Hexene 8.0

1.6 17400 19500 1.12
10.4 18800 20600 1.10

40 17560 19500 1.13
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Fig. 1 Reciprocal half-times as a function of crystallization

temperature
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Fig. 2 Secondary nuclestion plots of bulk growth rates

assuming hetlerogenecus nucleation
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Fig. 3 Plot of lg[ — In(1 ~ X,)] versus lg¢ for

isothermal €a) and nonisothermal (b} melt crystallization
of H%6 fraction at different cooling rates and various

crystallization termperature
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Fig. 4 Ozawa plot of 'g[ — In(1 - X,)] versus lg# for

D1 fraction during nonisothermal melt crystallization
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Fig. 5 Plot of In{$/T2) versus 1/ T, for SCBPE fractions
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CRYSTALLIZATION KINETICS OF NARROW MOLECULAR WEIGHT
DISTRIBUTION METALLOCENE SHORT-CHAIN-BRANCHED POLYETHYLENE

ZHANG Fajun, LIU Jieping, FU Qiang, HE Tianbai
( Polymer Physics Laboratory , Changchun Institute of Applied Chemistry, Chinese Academy of Sciences , Changchun  130022)

Abstract Isothermal and non-isothermal crystallization kinetics of three metallocene-catalysed short-chain-
branched polyethylene ( SCBPE) fractions with different degree of branching were investigated by using
differential scanning calorimetry (DSC).Narrow molecular weight fractions { M, =20,000 and M, /M <
1.15) are used and the degree of branching (CH, per 1000C) are 1.6, 10.4, 40 respectively. The regime
I-1 transition temperature are 119.87T , 115.9T, 113.3C with the decreasing of degree of branching.
Increasing the branch content decreases the rate of secondary nucleation, ¢, relative to the rate of surface
spreading and so increases the range of supercooling over which regime I exists. The rate of bulk
crystallization for both isothermal and non-isothermal crystallization decreases with the increasing of degree
of branching. Both Ozawa Equation and Kissinger Equation are invalid for non-isothermal crystallization
kinetics of SCBPE fractions, that means the effects of the branched chain on crystallization process are more
complex than expected.

Key words  Metallocene short-chain-branch polyethylene, Isothermal crystallization kinetics, Non-

isothermal crystallization kinetics, DSC, Regime I - transition



