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Table 1 Main characteristics of the neat polymers

Resin code Company M, x1073 M,/M, MFR (g, 230°C /2. 16kg)
F401 Lanzhou Petrochemical 535.7 3.87 2.1
PPH ExxonMobil 687. 1 3.35 0.5
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Fig. 1 The sketch of precursor film extrusion
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Fig. 2 GPC curves of F401 and PPH, the dash line indicates
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Fig. 5 SEM images of annealed films after 40% cold stretching (a) F60C (b) F75C (c¢) F90C; after 40% cold stretching following 40%

hot stretching (d) F60H (e) F75H (f) FOOH
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Fig. 6 SEM images of annealed films after 40% cold stretching (a) P60C (b) P75C (c¢) P90C, after 40% cold stretching following 40%

hot stretching (d) P60H (e) P75H (f) P9OH
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The porosity of the microporous membranes
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EFFECT OF THE CONTENT OF HIGH MOLECULAR WEIGHT
COMPONENT ON PP MICROPOROUS MEMBRANES
OBTAINED BY MELT-EXTRUSION-STRETCHING METHOD

Zhi-tian Ding, Zheng-ying Liu, Jia Liu, Jian-min Feng, Wei Yang, Ming-bo Yang
(' College of Polymer Science and Engineering , * State Key Laboratory of Polymer Materials Engineering ,
Sichuan University, Chengdu 610065 )

Abstract Two types of resins (F401 and PPH) were selected to develop microporous membranes using cast
film extrusion followed by stretching. The roles of the molecular weight and molecular weight distribution on the
row-nucleated lamellar crystallization and micropore formation were investigated. The relaxation spectra of the
resins were examined by dynamic rheology. The content of high molecular weight component (M, >10°) for
PPH was 1.5 times larger than that of that for F401. Under the same temperature,the relaxation time of PPH
was much longer than of F401. The crystalline orientation was measured by Fourier transform infrared
spectroscopy ( FTIR). At the same draw ratio ( DR) ,the crystalline orientation of the precursor film for PPH
was higher than that of F401. Scanning electron microscopy (SEM) images of the membrane surface showed
the high molecular weight component or long chains played a remarkable role in the formation of mircopores
and were included in the part of ‘ bridging structure’ as tie chains. Under the same processing condition, the
pore structure of microporous membrane for PPH was more regular and uniform. The porosities of the
microsporous membranes were tested by the liquid absorption method. For both resins, the porosities of the
microporous membranes increased with DR. The content of high molecular weight component of the resins
primarily influenced the pore structure of the microporous membranes.

Keywords Polypropylene, Relaxation time, Lamellar structure, Orientation, Microporous membranes



