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Table 1 Nonisothermal crystallization parameters of samples
Sample ¢/ (Comin™H n Z./ (min™ " ‘min° C—1) ¢,/ min T/ C AH/ (Jeg™
PP -5 3.10 0. 488 2.63 114. 96 13. 15
—10 2.98 0.981 1. 00 111. 64 22.11
—20 2.70 1. 086 0.49 107.73 38.43
—40 2.20 1. 064 0.28 101. 77 72.58
PP/ attapulgite —5 3.44 0. 675 1. 63 120. 52 10. 16
— 10 2.57 1. 031 0.79 116. 49 18. 48
Nanocomposites —20 2.38 1.090 0.42 112. 39 35. 68
—40 2.50 1.072 0.28 106. 64 70. 15

$: cooling rate; Z s a com posite rate constant involving nucleation rate and grow th rate parameters; n: the Avrami exponent; ¢y/2: the half-

time of nonisothermal crystallization, T ; the peak value of crystallization temperature; /\H: the crystallization enthalpy.
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Table 2 Nonisothermal crystallization kinetic parameters of samples with different crystallinity
Sample X/ % FCT)/ CComin™/ (1)) a AE/ (kJ*mol 1)
PP 20 8.32 0. 86 194. 1
40 10. 22 0. 88
60 12. 04 0.94
80 13.85 0. 96
PP/ attapulgite 20 5.73 1.07
40 7. 44 1. 13
nanocomposite 60 8.97 1. 18 162. 8
80 11. 17 1.25

X ,: the relative crystallinity; F(T). the value of the cooling rate chosen at unit crystallization time when the system has a defined crys

tallinity; @: the ratio between the Avrami and Ozawa exponents; AE; crystallization activation energy.
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Nonisothermal Crystallization Kinetics of
Polypropylene/ Attapulgite Nanocomposites

WANG Ping-Hua s XU Guo-Yong
(Department of Polymer Science and Engineering, College of Chemial Engineering,
Hefei University of Technology, Hefei 230009)

Abstract Poly propylene/ attapulgite (PP/ AT) nanocom posites were prepared by melt-compounding. The
nonisothermal crystallization kinetics of poly propylene (PP) and PP/ AT nanocomposites were investigated
by differential scanning calorimetry (DSC). The Jeziorny, Ozawa and Liu methods were employed to ana-
lyze the DSC data. The results show that both Jeziorny method and Liu method could describe this sy stem
very well. The activation energies of the nonisothermal crystallization of PP and PP/AT nanocomposite e-
valuated by Arrhenius equation were 194. 1 kJ/mol and 162. 8 kJ/ mol, respectively. Compounding with at-
tapulgite decreases the activation energy of crystallization of PP. Attapulgite could be used as nucleating a-
gent in nonisothermal cry stallization process of PP.

Keywords polypropylene, attapulgite, nanocomposite, nonisothermal crystallization kinetics



