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Fig. 1 The evolution of the relative intensity versus g for PP/
EPR 50/50 W/W blend at a 200°C and b 170°C during

the early stage
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Fig. 2 The evolution of the relative intensity versus g for iPP/ EPR EPR
EPR 50/50 W/W blend at a 200°C and b 170°C during D
the late stage "
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Fig. 3 Time evolution of In I -1, / I, -1, for iPP/EPR
50/50 W/W blend at various scattering vectors ¢ under

170°C during the early stage of phase separation
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50 W/W blend at different temperatures
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Table 3  The phase size for :PP/EPR 50/50 W/W  blend with

different degrees of phase separation at 200°C
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Fig. 6 PCM morphology of iPP/EPR 50/50 W/W blend subjected to annealing for different time at 200°C
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Crystallization time (s)
50/50 W/W blend with different phase separation time
1.0
b pp 0 min 20 min 60 min 120 min
0.8k n 2.41 2.72 2.67 2.39 2.51
2z Igk -1.89 -1.49 -1.54 -1.46 -1.63
g
5 0eF tin 313 184 197 208 232
5 qh 314 185 197 20 231
© 0.4+
5 o PP
o o PP/EPR-170°C Table 4b  The Avrami values of n gk ¢y, t' of iPP and iPP/EPR
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< PP/EPR-200°C
0.0 bt I I PP 170°C 180°C 190°C 200°C
0 200 400 600 800
Crystallization time (s) n 2.41 2.27 2.46 2.38 2.39
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Fig. 7 Variation of the relative crystallinity of 50/50 W/W - 313 186 193 199 208
iPP/EPR blend crystallized at 126°C after a being annealed for
tn 314 189 193 201 210

different time at 200°C and b  being annealed for 60 min at

different temperatures
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Fig. 8 Relationship between lg —In 1- X  and lgt for 50/50 W/W iPP/EPR blend crystallized at 126°C after a being annealed for different

time at 200°C and b being annealed for 60 min at different temperatures

Fig. 9 POM images for :PP/EPR crystallized at 126°C after being annealed at at 200°C for a O min and b 60 min

4 tin e POM
Avrami 50/50 W/w  iPP/
EPR
n .
9 200°C 0 60 min iPP/EPR
REFERENCES
1 Nitta K Kawada T Yamahiro M Mori H Terano M. Polymer 2000 41 6765 ~ 6771
2  JangGS Cho W] Ha CS Kim W Kim H K. Colloid Polym Sci 2002 280 424 ~ 431
3 Stehling F C Huff T Speed C'S Wissler G.J Appl Polym Sci 1981 26 2693 ~ 2711
4 Coppola F Greco R Martuscelli E Kammer H W Kummerlowe C. Polymer 1987 28 47 ~ 56
5  Yokoyama Y Ricco T.Polymer 1998 39 3675 ~ 3681
6 Seki M Yamauchi S Matsushita Y.J Phys Chem Solids 1999 60 1333 ~ 1336
7  Inaba N Sato K Suzuki S Hashimoto T. Macromolecules 1986 19 1690 ~ 1695
8 LimSW Lee KH Lee C H.Polymer 1999 40 2837 ~ 2844
9 ChenCY Yunus WM Z W Chiu HW Kyu T.Polymer 1997 38 4433 ~ 4438
10 Huang C I Chang C P Shimizu K Han C C.J Polym Sci Part B Polym Phys 2004 42 2995 ~ 3005
11 Zheng Q Shangguan Y G Yan S K Song Y H Peng M Zhang Q B. Polymer 2005 46 3163 ~ 3174
12 Shangguan Yonggang Zheng Qiang Peng Mao Wang Huijun H Zhang Mingqiu
2006 12 2386 ~ 2390
13 Tan HS Li L Chen Z N Song Y H Zheng Q. Polymer 2005 46 3522 ~ 3527
14 Tan Hongsheng Xie Kan Liu Wenhua Hou Bin Shangguan Yonggang
Polymerica Sinica 2006 9 1106~ 1111
15 Cahn J W.]J Chem Phys 1965 42 93 ~ 99

. Chem J Chinese Uni

Zheng Qiang . Acta



54 2008

16 Cook H E. Acta Metall 1970 18 297 ~ 306

STUDY ON LIQUID-LIQUID PHASE-SEPARATION AND ITS EFFECT
ON THE CRYSTALLIZATION KINETICS OF BLENDS COMPOSED OF
ISOTACTIC POLYPROPYLENE/ETHYLENE-PROPYLENE RUBBER

TAO Liyang SHANGGUAN Yonggang JIANG Xian ZHENG Qiang

Department of Polymer Science and Engineering ~ Key Laboratory of Macromolecular Synthesis and Functionalization

Ministry of Education ~ Zhejiang University ~ Hangzhou 310027

Abstract  The liquid-liquid phase-separation LLPS  and isothermal crystallization behavior of isotactic
polypropylene /ethylene-propylene rubber blend iPP/EPR  were investigated by using small angle laser light
scattering  SALLS  differential scanning calorimetry DSC  phase contrast microscopy PCM and polarized
optical microscopy POM . Results reveal that LLPS of 50/50 W/W i{PP/EPR blend happens at temperatures
above the melting point of ;PP and its kinetics follows the spinodal decomposition SD mechanism. The apparent
diffusion coefficient D,,, and the spinodal temperature T, of the iPP/EPR samples were calculated on the basis

of the Cahn-Hilliard theory. Moreover it is found that the D, increases with the increase of temperature

app
representing the LCST behavior of iPP/EPR. The development of phase morphologies could be obtained by
quenching in liquid N, the iPP/EPR samples subjected to annealing with different time at 200°C . On the other
hand the structure of iPP/EPR melt appears nearly homogenous at the beginning of LLPS. Furthermore the co-
continuous phases form and the phase connectivity grows until macroscopic spherical texture generates. Both the
increases of phase separation time ¢, and phase separation temperature T, result in the decrease of the
crystallization rate. The kinetic results indicate that the Avrami model is qualified for describing the isothermal
crystallization of iPP/EPR. It is believed that the degree of phase-separation has little effect on the crystallization
kinetics and the crystallization gives priority to instantaneous nucleation and three-dimension-growth.

Keywords  Isotactic polypropylene/ethylene-propylene rubber blend  Liquid-liquid phase-separation  Phase

morphology Isothermal crystallization





