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A method for improving electric strength of polyethylene by
doping tetracyano-benzoquinone dimethane

CHEN Chunsong, WANG lJiaxuan, LI Yifei, ZHU Mingxiao, ZHONG Zhenfang
(China University of Petroleum (East China), Qingdao 266000, China)

Abstract: In this paper, tetracyano-benzoquinone dimethane organic small molecules with narrow band gap were
introduced, and polyethylene/tetracyano-benzoquinone dimethane composites were prepared by solution blending. The
effects of doping content of tetracyano-benzoquinone dimethane on DC breakdown properties, high field conductance and
trap distribution properties of the composite were investigated. The results show that the electric strength of the composite
increases first and then decreases with the increase of the doping content of tetracyano-benzoquinone dimethane, the
addition of tetracyano-benzoquinone dimethane increases the electric strength of polyethylene by a maximum of about 54%,
and effectively decreases its conductivity. Trap distribution measurement and quantum chemical simulation confirm that

tetracyano-benzoquinone dimethane introduces charge deep traps, enhances the trapping effect of charge carriers, and

improves the DC electric strength of polyethylene.
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Fig.1 High field conductance test loop
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Fig.2 Schematic diagram of the surface potential

attenuation test system
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Fig.4 Electric strength of samples
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Fig.5 High field conductance characteristics of samples
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