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Performance evaluation and combined electro-thermal ageing
characteristics of BOPP films based on domestically washed polypropylene
resins
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(State Key Laboratory of Advanced Power Transmission Technology, China Electric Power Research Institute
Co., Ltd., Beijing 102209, China)

Abstract: To address the key problems in ultra-high voltage flexible DC transmission system that the core biaxially oriented
polypropylene (BOPP) films for dry-type DC capacitors rely on imports, and the high ash content of domestic polypropylene
resins leads to insufficient insulation and ageing resistance of the films, we selected imported electrical-grade, domestic
continuously washed low-ash, and domestic unwashed high-ash polypropylene resins to prepare BOPP films. The
microscopic morphology, crystal structure and electrical properties of the films were characterized systematically, and the
combined electro-thermal ageing tests under AC-DC superimposed conditions were conducted. The results show that BOPP
films prepared from low-ash domestic washed polypropylene resin have higher electric strength and more stable high-

temperature dielectric performance. Moreover, the crystal structure of the films has no significant changes after ageing, and

Vol.59, No.7: 86-93
Jul 20, 2026

their electrical properties are close to those of the imported BOPP films.

Key words: DC capacitor; polypropylene; continuous washing; ash content; ageing experiment
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Table 1 Key parameters of three polypropylene resins
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Fig.1 Schematic diagram of washing and recycling process
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stretching process
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Table 2 Properties of different BOPP films
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Fig.3 Schematic diagram of electro-thermal combined

ageing platform
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Fig.4 Surface morphologies of different BOPP films before

and after ageing
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Fig.6 XRD spectra of different BOPP films
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Table 3 Crystallization parameters of different BOPP films

before and after electro-thermal ageing

FE g5 5% Ji i R /nm
BP-1 &40 52.5 13.49
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Fig. 7 DSC curves of different BOPP films

before and after ageing
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Fig.8 Weight-average molecular weight of different BOPP

films before and after ageing
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and after ageing
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Fig.10 Broadband dielectric spectra of different BOPP films

at 85°C before and after ageing
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Table 4 Dielectric response parameters of different BOPP

films before and after ageing
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Fig.11 DC electric strength of different BOPP films at 85°C

before and after ageing
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