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Research on regulation mechanism of casting process on microstructure of
domestically washed polypropylene resin cast sheets and BOPP films

Yang Bo, Su Yaotian, Xing Zhaoliang’, Zhang Chong, Guo Shaowei,
Zhang Zhaotian, Zhang Shuting, Wang Bo

(State Key Laboratory of Advanced Power Transmission Technology, China Electric Power Research Institute
Co., Ltd., Beijing 102209, China)

Abstract: This study aims to clarify the effects of the crystallization characteristics of domestically washed polypropylene
resin and the casting process on the microstructure of cast films and the comprehensive properties of biaxially oriented
polypropylene (BOPP) films. Using domestically washed polypropylene resin as the research object, the effects of
crystallization characteristics of the domestic resin and casting process on the regulation of the cast film microstructure and
the resulting effects on the comprehensive properties of BOPP films were systematically investigated by means of
characterization techniques such as polarizing optical microscopy (POM) and wide-angle X-ray diffractometry (WAXD).
The results show that the domestic resin can form f-crystals of relatively small size during slow cooling. Increasing the chill
roll temperature can increase the crystallinity, f-crystal content, and spherulite size of the cast film, while the f-crystals on
the cast film surface directly influence the size and distribution morphology of the crater rings on the surface of the domestic
BOPP film. The comprehensive properties of the domestic BOPP film have approached those of imported products of the
same specification.
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Table 1 Key parameters of polypropylene resin
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SEHLEE /Y% 98.8
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Fig.1 Polarized optical microscope pictures of PP-GC resin

during cooling and heating process
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Fig.5 The 1D-WAXD curves of PP-GC cast sheets prepared

at different cooling-roll temperature
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Fig.7 POM images of the air side and chill roll side of PP-
GC cast sheets prepared at different chill roll temperature

23 EFNEEEENMEMR

1 U PP-GC-92.5 85 Fy 1 T Mb XU i A 28 1) 2%
32 JE N 5.8 um (1) BOPP # i Fl 4 J& 46 T8 15, 43
551 A BOPP-GC Al MBOPP-GC ; % B i 8 % T
JEERAL T HC300 4 I il] % () BOPP i J5 1 4> 8 14
JE 3R AT X5F LU ATF 5T 5 43 il AR ic i BOPP-HC A1 MBOPP-
HC.



46 AR

2026,59(7)

414

80 82 84 8 8 90 92 94 9
IR/ °C

8 AENLIRERE THI&EH PP-GCHRZ=SEM
RERHE R fERERRT
Fig. 8 The p spherulite sizes on the air side and chill roll side
of PP-GC cast sheets prepared at different chill roll temperature
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Fig.9 POM images of the surface of BOPP-HC and
BOPP-GC films
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Fig.10 Microscopic images of the surface of MBOPP-HC
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Table 2 Performance parameters of BOPP-HC and
BOPP-GC films
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