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Grafting technology and high temperature energy storage characteristics
of polypropylene film by melt grafting

LI Junluo', MENG Li', LIU Yuhang', LUO Bing?, XU Yongsheng’, XIAO Wei’, HE Jinliang', LI Qi'

(1. State Key Laboratory of Power System and Generation Equipment, Department of Electrical Engineering,
Tsinghua University, Beijing 100084, China; 2. National Engineering Research Center of UHV Technology and
New Electrical Equipment, Guangzhou 510080, China)

Abstract: Aiming at the problem that the energy storage characteristics of polypropylene (PP) capacitor films reduce greatly
under high temperature and high electric field, the polypropylene was modified by melt grafting with maleic anhydride
(MAH) at the molecular level, and the effects of grafting monomer content, initiator mass fraction, and reaction temperature
on the high-temperature energy storage characteristics of the films were investigated. Then a maleic anhydride grafted
polypropylene (PP-g-MAH) biaxially oriented capacitor film with superior high-temperature energy storage characteristics
was prepared, and its structure and performances were characterized and tested. The results show that with the increase of
monomer content, initiator mass fraction, and reaction temperature, the charge and discharge efficiency of the grafted sample
increases at first and then decreases. The graft modification promotes the increase of crystal nuclei and the reduce of
spherulite size in PP, which increases the trap depth and trap density of the film effectively, reduces the carrier mobility, and
enhances the electric strength and energy storage characteristics at high temperature.

Key words: maleic anhydride; biaxially oriented polypropylene; melt grafting; high temperature energy storage
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Table 1 Numbers of grafting samples under different

formulation process

BE MAH 4k GURG RVRE
RESB% REN % /T
PP 0 0 0

PP-g-2.5SMAHO0.3%-200C 25 0.3 200
PP-g-5.0MAH0.3%-200C 5.0 0.3 200
PP-g-7.5SMAH0.3%-200C 7.5 0.3 200
PP-g-10.0MAH0.3%-200°C 10.0 0.3 200
PP-g-5.0MAH0.2%-200°C 5.0 0.2 200
PP-g-5.0MAH0.4%-200°C 5.0 0.4 200
PP-g-5.0MAH0.5%-200°C 5.0 0.5 200
PP-g-5.0MAH0.3%-180°C 5.0 0.3 180
PP-g-5.0MAH0.3%-190°C 5.0 0.3 190
PP-g-5.0MAH0.3%-210°C 5.0 0.3 210

&2 PP-g-MAH B W EIR{HITFE
Fig.2 Bidirectional stretching process of PP-g-MAH
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Fig.3 The mechanism of polypropylene melt grafted with

maleic anhydride
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Fig.6  Effect of initiator mass fraction on high temperature

energy storage characteristics of PP-g-MAH films
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energy storage characteristics of PP-g-MAH films
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Fig.14 Discharge energy density of PP and
PP-g-5.0MAHO0.3%-200C films at different temperatures
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