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Table 2 The nonisothermal crystallization parameters of PCL with different radiation dose

Q/ min’! T,/K (1/ T,)x10° Log(Q/T,) Ho/Jg™! X/ %
PCLH5-0 -2.5 301.93 3.31 —4.56 5821 41.73
-5 299.57 3.34 -4.25 58.2 41.58
-10 297.24 3.36 -3.95 55.79 40.00
-20 296.26 3.38 -3.64 55.07 39.48
PCL-T2-50 -25 305.94 3.27 -4.57 61.39 4401
-5 302.55 3.30 -4.26 61.15 43.84
-10 301.17 3.32 -3.96 59.22 42.45
-20 299.45 3.34 -3.65 58.45 41.90
PCL-T2-100 -2.5 305.63 3.27 —4.57 59.81 4287
-5 302.5 3.30 -4.26 59.21 42 .44
-10 302.25 3.31 -3.96 5891 4223
-20 300.77 3.31 -3.66 57.26 41.05
PCL-T2-300 -2.5 305.52 3.27 —4.57 60.98 4371
-5 302.34 3.30 —4.26 59.74 42.82
-10 301.00 3.32 -3.96 59.55 42.69
-20 299.65 3.34 -3.65 58.89 42.22

Q: cooling rates; T,: peak temperature of crystallization
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Fig.2 The effects of cooling rates on relative crystallinity of a. PCL-HS, b. T2—50, c¢. T2—100, d. T2-300
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Fig.4 The change of relative crystallinity of a. H5—0, b. T2—-50, c. T2—100, d. T2—300 with time at different cooling rates
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Table 3 The nonisothermal crystallization kinetic parameters of radiation crosslinked PCL from Mo’s analysis
H5-0 T2-50 T2-100 T2-300
X/ % F(t) a F(t) a F(t) a F(t) a
20 8.44 0.953 8.08 1.07 7.68 1.06 10.63 0.964
40 10.12 0.965 9.98 1.14 9.00 1.03 12.38 1.01
60 11.0 0.947 11.53 1.16 10.31 1.02 13.63 1.03
80 13.10 0.987 13.82 1.19 12.59 1.09 16.42 1.10
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Table 4 The activation energies of nonisothemal cryst-

allization for radiation crosslinked PCL

Samples H5-0 T2-50 T2-100 T2-300
Dose / kGy 0 50 100 300
Gel% 0 28.3 36.5 45.8

E 63.1 57.8 54.7 60.9
(kJ/mol)
3
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Nonisothermal crystallization kinetics of radiation crosslinked polycarolactone

ZHU Guangming' XU Shuogui® FEI Jingyin' QIN Ruifeng' LIANG Guozheng
Y(Department of Applied Chemistry, Northwestern Polytechnical University, Xi’an 710072)
%(Department of Orthopedics, Changhai Hospital, The Second Military Medical University, Shanghai 200433)

ABSTRACT The nonisothermal crystallization kinetics of radiation crosslinked poly (e-caprolactone) (PCL) were

investigated by differential scanning calorimetry with different cooling rates. The features of crystallization process

were analyzed using Ozawa equation and Mo Zhishen method developed by combining Avrami equation and Ozawa

equation. The results showed that the crystal fraction and crystallization rate were related to the cross-linking degree

and radiation dose, the relation between In[-In(1  X,)] and InQ follows the Ozawa equation and the plot of InQ vs.

In(t) follows Mo’s formula. The way of crystalline growth of radiation crosslinked PCL belongs to heterogeneous

nucleation and single-dimension model. By using an evaluation method proposed by Kissinger, activation energies of

nonisothermal crystallization for radiated PCLs with different radiation dose have been evaluated to be between 54

kJ/mol and 64 kJ/mol.
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CLC 063



