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Fig. 1 Heat flow versus time during isothermal crystallization
of PP/MMT with the MMT content 4.6 wt%
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Fig. 2 Heat flow versus time during isothermal crystatlization
(T.=128C) of PP/MMT with different MMT content
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Table 1 T2 of PP and PP/MMT nanocomposites

PP PP/MMT1 PP/MMT2 PP/MMT3

7°(C) 208.7 213.4 217.6 220.1
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Fig. 3 Relationship between crystallization degree, supercooling
temperature and MMT content at T, = 128C
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Fig. 4 Avrami plots for isothermal crystallization of PP/
MMT with the MMT content 5. 1 wt% at various temperatures
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Table 2 Various parameters of pure PP and PP/MMT from Avrami
equation

T. k. hin Pagn Gin
(T) (s~") (s) (s}  (s71)
125 2.37 3.46x10°% 3.42 3.15 0.292

126 2.26 2.21x10°% 4.14 375 0.242
127 2.26 8.45x10°7 5.25 4.80¢ 0.19%
128 2.30 3.34x10°% 6.42 591 0.156
120 2.41 3.30x10°% 8.01 7.26 0.125
130 2.45 7.27x10°% 10.04 9.20 0.100
125 2.84 1.82x10°% 1.76 1.74 0.568
126 297 5.09x107° 1.97 1.92 0.508
peMMT1 127 3.9 6.40x10°7 2,25 2,19 0.444
(2.5m%) 128 312 5.47x10°7 2.55 2.49 0.392
120 3.44 484x10°% 3.06 3.00 0.327
130 3.23 526x10°% 3.75 3.66 0.267
125 2.77 2.51x10°° 1.83 1.8 0.54
126 3.14 2.68x10°% 2.04 1.98 0.49%0
prMMTz 127 3.07 1.56x107% 2,31 2,25 0.433
(4.6w%) 128 274 3.13x10°° 249 2.4 0.4
129 3.065 3.14x10°7 3.00 2.88 0.333

130 2.71 5.07x10°7 3.66 3.51 0.273

125 2.67 7.00x10°° 1.54 1.50 0.649
126 2.68 3.14x10°° 1.71 1.68 0.585
pp/MMTs 127 2,76 1.10x10°° 1.92  1.89 0.521
(B.1w%) 123 283 3.82x10° 2.2 2.16 0.450
129 2,93 1.13x10°% 2.58 2.52 0.387

130 2.88 6.32x1077 3.03 294 0.330
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Table 3 Various parameters of PP for the Hoffman theory! ™!

Parameter 75.(K) T, (K}

AHJ/m®) bo(m)

a{l/m'} o, (J/m®)

Value 481 263

134 x 10°

6.56x 10°1 B.79x% 103 0.157

Table 4 The ce values of PP/MMT nanocomposite from Hoffman theory

Sample PP
o (Jim?)  0.253 0.178 0.170 0.156

PP/MMTI PP/MMT2 PP/MMT3
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ISOTHERMAL CRYSTALLIZATION KINETICS OF POLYPROPYLENE/
MONTMORILLONITE NANOCOMPOSITES

MA Jisheng, QI Zongneng, LI Ge, HU Youliang
( Stase Key Laboroiory of Engineering Plasiics ( SKLEP), Center for Molecular Science , Institute of Chemistry ,
Chinese Academy of Sciences, Beifing  100080)

Abstract The isothermal crystallization kinetics of intercalatively polymerized polypropylene/montmorillonite ( PP/
MMT) nanocomposiles and isotactic polypropylene ( PP) was investigated by differential scanning calorimetry
(DSC) . The relative crystallization degree of PP/MMT nanocomposites was decreased slightly after introducing
montmorillonite . The isothermal crystallization process was described by the Avrami equation with exponent n =2 .4
for pure PP and nr =~ 3.0 for PP/MMT nanocomposites. The half crystallization time (¢,,) of PP/MMT was much
shorter than that of pure PP. The o, , interfacial free energy per unit area perpendicular to PP chains, of PP/MMT
nanocomposites was calculated by Hoffman theory. The result showed that the o, was decreased with increasing the

MMT content .
Key words Polypropylene nanocomposites, Crystallization kinetic, Montmeorillonite



