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Research on structure and performance of
polypropylene resin for DC capacitors

SU Yaotian', ZHANG Chong', ZHANG Xinghui’, GUO Shaowei', LIU Juyang', XING Zhaoliang'

(1. State Key Laboratory of Advanced Power Transmission Technology, China Electric Power Reserch Institute,
Beijing 102209, China; 2. State Grid Corporation of China, Beijing 100032, China)

Abstract: High temperature liquid nuclear magnetic resonance ("CNMR), gel permeation chromatography (GPC), and
differential scanning calorimetry (DSC) were used to study three kinds of polypropylene resins for DC capacitors at home
and abroad with different temperature resistance grades, and analyze the effect of microstructure on electrical properties. The
results show that the isotactic index, intermolecular chain defect distribution, and molecular weight characteristics jointly
affect the crystallization characteristics of polypropylene, and thus affect the final high temperature dielectric properties of
materials. The isotactic index of 5 units of imported polypropylene resin is greater than 97%, and the intermolecular chain
stereodefect distribution is narrow (/=1.075), the weight average molecular weight is higher and the molecular weight
distribution index is larger (PDI>5.6), showing excellent high temperature insulation properties (the electric strength a=533
kV/mm). While the molecular weight distribution of domestic polypropylene resin is narrow (PDI<S), the weight average
molecular weight is lower, the isotactic index of 5 units is less than 97%, and the intermolecular chain stereodefect
distribution is wider (/=1.106), which leads to its poor high temperature insulation performance and low electric strength (o=
497 kV/mm).

Key words: DC capacitor; polypropylene; isotactic index; stereodefect distribution; molecular weight
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Table 1  Characteristic *CNMR peaks of PP resin
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Table 2 Isotactic index calculation results
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1 128.42 2.34 1 98.0 98.9
2 90.32 0.83 1 97.5 99.2
3 71.62 1.45 1 96.7 98.6
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Table 3  Characteristic molecular weight of different samples

T b M, M, PDI
1 70 878 470 420 6.64
2 81894 461227 5.63
3 100 579 439514 4.37
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Table 4 Crystalline parameters of different samples
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Table 5 Crystallization parameters of samples after SSA

procedures
- JERhE 1 ERRE2 R RS L ,
WREE/COREEIC % (ERigl) Y
1 165.0 174.5 52.2 0.71 15.7 16.7 1.063
2 173.8 180.0 66.0 0.93 26.8 28.8 1.075
3 174.5 180.1 63.4 0.98 28.3 31.3 1.106
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Fig.5 The crystal morphology of different samples at 110°C
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