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Fig. 1 DSC thermograms of PP and PP/Mont nanocomposite
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Fig. 2 Polts of X, versus T for crystallization of PP and PP/Mont nanocomposite
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Fig. 3 Plots of X, versus ¢ for crystallization of PP/Mont

nanocomposite
Table 1  Parameters of sample during nonisothermal crystallization
process
# hn Te Al
R Rt IR
-5 4.45 0.54 1.86 388.14 98.60
-10 4.73 0.94 1.04 383.91 99.54
il -20 4.78 1.14 0.53 379.21 96.12
-40 3.9 1.14 0.26 374.47 719.61
-5 3.57 0.77  1.31 393.08 93.77
PP/Mont -10 3.74 1.05 0.80 388.43 95.23
nanocomposite  —20  4.01 1.16 0.44 383.39 91.35

~-40 471 1.15  0.30 376.03 91.25
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Fig. 4 Plois of In[ - In{1 - X,}] versus In¢ for crystallization

of PP/Mont nanocomposile
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Fig. 6 Plots of In# versus In¢ for PP/Mont nanocomposite

Table 2 Values of F(T),a and AE for crystallization of PP and
PP/Mont nanocompesite

Sample X(%) F(I a AE (ki mol}

20 7.88 - 1.02
40 9.40 1.03

P 60 10.65 1.06 189.37
80 11.89 1.08
20 4.61 1.46
40 6.33 1.40

PP/Mom 60 7.66 1.34 155.69

nanocomposite 80 8.95 1.34
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NONISOTHERMAL CRYSTALLIZATION KINETICS OF
POLYPROPYLENE/MONTMORILLONITE NANOCOMPOSITE

XU Weibing"?, GE Mingliang’ , HE Pingsheng'
(" Department of Polymer Science and Engineering , University of Science and Technology of China , Hefei  230026)
(? Collzge of Chemical Engineering , Hefei University of Technology, Hefei 230008)

Abstract  The nonisothermal crystallization kinetics of polypropylene ( PP) and polypropylene/organic-
montmorillonite { PP/Mont) nanocomposite, which was prepared by melt intercalation, was studied by means of
differential scanning calorimetry { DSC) . The modified Avrami theories of Jeziorny, Ozawa and Mo were used to
analyze the data of DSC.The result showed that both the Jeziomy and Mo methods could describe this system very
well, but the Ozawa analysis failed. The values of Z_ and n increased with increasing cooling rate, and the values of
Z. and n of PP/Mont nanocomposite were higher than those of PP at the same cooling rate. The value of F(T)
increased , and the value of a had no significant change with increasing degree of crystallinity for PP and PP/Mont
nanocomposite , respectively . The values of F{ T) of PP/Mont nanocomposite were lower than those of PP at the same
degree of crystallinity . The value of a was 1.04,1.40 or so for PP and PP/Mont nanocomposite, respectively . The
activation energies have been evalvated by Kissinger method to be 189.37 kJ/mol and 155. 69 k]/mol for the
nonisothermal erystallization of PP and PP/Mont nanocomposite , respectively . The addition of organic montmerillonite
decreased the activation energy of erystallization of PP, which could be used as nucleating agent during nonisothermal
crystallization process of PP.

Key words Polypropylene, Montmorillonite, Nanocomposite, Nenisothermal crystallization kinetics



