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Table 2 The Avrami values of n lgk and ¢y, for iPP and PP-cats

Samples T, C n lgk tip s th s
120 2.26 -3.9 99 97
122 2.31 -4.47 147 145
. 124 2.46 -5.01 263 223
1PP
126 2.51 -5.72 345 327
128 2.64 -6.33 520 502
130 2.76 -7.27 1023 869
120 2.54 -4.86 80 80
122 2.58 -5.41 127 130
PEP20 124 2.55 -5.82 198 213
126 2.75 -6.65 306 317
128 2.91 -7.52 467 465
130 2.73 -7.81 791 803
120 2.71 -5.33 69 70
122 2.83 -6.15 106 108
PEP30 124 2.88 -6.89 174 165
126 2.89 -7.35 278 229
128 2.83 -7.71 412 338
130 2.93 -8.67 685 634
120 2.73 -4.84 53 51
122 2.86 -5.71 87 83
PEP40 124 2.82 -6.21 141 137
126 2.76 -6.67 228 231
128 2.72 -7.15 372 368
130 2.84 -8.09 621 620
120 - - - -
122 2.79 -5.25 70 66
PEP50 124 2.76 -5.53 109 88
126 2.73 -6.15 167 156
128 2.80 -6.84 245 243
130 2.77 -7.22 369 354
120 - - - -
122 - - - -
PEPEO 124 2.5 —4.62 59 58
126 2,59  -5.21 96 89
128 2,62 -5.70 156 130
130 2.48 -5.88 241 202
6
PP-cats PP
PP PP-cats
PP-cats
PP-cats
PP-cats
PP
PP-cats
PP-cats

PP-cats PP
T, PP T
o o PP
O PEP20
10F A PEP30
v PEP40
o & PEPS0O
—_ < PEP60
£
=t o
g 5t A O .
2 o
© vV A0 ,C
OvVEaAe g
<
of 8§§§§%@@555@

130 135 140 145 1350 155
Temperature (°C )

Fig. 6  Spherulite growth rates of iPP and PP-cats

crystallized at different temperatures

7 PP-cats PP 140°C
PP
PEP60
PP-cats
PEP60 PP
2
PP-cats
PP-cats
PP-cats
PP
2.3
Arrhenius Avrami
AE k

28

k' = koexp — AE/RT,



670 2007

Fig. 7 Optical microscope images for PP and PP-cats crystallized isothermally at 140°C
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Fig. 8 Plots of 1/n Ink versus 1/ RT, for isothermal crystallization of PP-cats
k and n are deduced from Avrami analysis.
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EFFECT OF COMPOSITION ON CRYSTALLIZATION BEHAVIOR FOR
POLYPROPYLENE CATALLOYS

SHANGGUAN Yonggang XIE Yanli ZHENG Qiang

Department of Polymer Science and Engineering  Key Laboratory of Macromolecular Synthesis and
Functionalization ~ Ministry of Education  Zhejiang University ~Hangzhou 310027

Abstract Effect of composition on crystallization behavior for polypropylene catalloys PP-cats was studied by
using differential scanning calorimetry DSC and polarized optical microscopy POM . The decrease of melting point
for PP-cats indicates the existence of stronger interaction between the propylene homopolymer and the ethylene-
propylene random copolymer EPR in PP-cats. The isothermal crystallization kinetics of PP-cats in the early stage
could be described by the Avrami model and a comparison with that of pure iPP was carried out. It is found that
the crystallization of PP-cats proceeds with instantaneous nucleation and three-dimensional growth. The overall
crystallization rate of PP-cats is higher than that of pure iPP and increases with the increase of the EPR content.
However the spherulite growth rate of PP-cats appears slower than that of pure i PP and decrease with the increase of
the EPR content which is ascribed to the difficulty in moving of propylene chains due to the higher viscosity of PP-
cats melt. Furthermore the results of morphology observation reveal that the nucleation density of PP-cats is rather
higher than that of pure iPP. It is suggested that the higher overall crystallization rate of PP-cats is a result of the
nucleation effect of the EP content.

Key words Polypropylene catalloys PP-cats  Melting point depression Crystallization kinetics





