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Table 1 Ethylene content, molecular weight and impact toughness of
both [PC'®!

‘ IPC-A IPC-B
Ethylene content{ % ) 13.57 13.05
M, x107* 5.57 5.5
M, x10°* 29.9 29.9

Distribution of relative
5.37 5.34

molecular weight

Izod impact strength (239 (klm)  48.20 11.60

with notched (-20%C) 10.48 6.57

1.2 POM A%
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(R E ) ML R E Linkam B #{X /A
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1.3 WAXD R4{F
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Fig. 1 POM micrographs of {a) IPC-A and (b) IPC-B samples ot different isothermal crystallization time
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Fig. 2 Varation in spherulite diameter with isothermal crystallization
time of IPC-A and [PC-B
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Fig. 3 Melting thermograms of IPC-A and IPC-B for determination of
T

Table 2  Crystallite size and crystallinity for the IPC-A and IPC-B
samples
Dip(om)  Dypg(nm)  Dyp{nm) Crystallinity( % )
IPC-A 16.4 18.8 12.0 T4.4
IPC-B 16.1 18.8 12.0 72.6
22r 112.37°C
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Fig. 4 Cooling DSC thermograms of IPC-A and IPC-B for

determination of T,
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Fig. 5 WAXD patterns for the [PC-A and IPC-B samples
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Fig. 6 DMA curves from IPC-A and IPC-B samples
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Fig. 7 AFM images of cut surface of IPC-A and IPC-B samples
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Fig. 8 AFM images of cut surface of the IPC A impact specimenin different magnification
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Fig. 9 Phase structure models of IPC-A (a) and IPC-B {b)
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CRYSTALLIZATION AND PHASE MORPHOLOGY OF IMPACT
POLYPROPYLENE COPOLYMERS

TAN Hongsheng"®, XIE Kan®, LIU Wenhua®,
HOU Bin’, SHANGGUAN Yonggang' , ZHENG Qiang’
(' Department of Polymer Science and Engineering , Zhejiang University , Hangzhon 310027)
(* Research Institute of (lu Branch Co., SINOPEC, Zibo 255400)

Abstract  Crystal morphology, internal structure of dispersed phase and phase morphology for two impact
polypropylene copolymers with the same ethylene conient, rubber content, relative molecular weight and relative
molecular weight distribution, but obviously different toughness were investigated by polarized optical microscope,
differential scanning calorimetry, wide angle X-ray diffraction, dynamic mechanical analysis and atomic force
microscope, It was found that the crystallization morphology and behavior of both samples were similar, but the
compatibility between the dispersed phase and the matrix in IPC-A was better than that in IPC-B. Moreover, phase
composition of the matrix and the dispersed phase of the different IPC were analyzed. It was found that the dispese
phase displayed a complex concealment structure. Models of phase structure were proposed to describe the phase
structure of both IPC heterophase systems and the action of E-b5-P in the IPC. 1t is suggested that phase morphology
plays a more important role as a compatibilizer in enhancing impact strength of IPC.

Key words Impact polypropylene copolymer, Crystallization, Phase morphology, AFM



