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Study on enhancing DC breakdown strength of epoxy resin for electrical
insulation by ozone oxidation treatment

DONG Qian', SI Yinglian', GU Xiyu', SU Hongwei’, HE Wengqin’
(1. State Grid Wuwei Electric Power Supply Company, Wuwei 733000, China;
2. Hubei Anyuan Safety and Environmental Protection Technology Co., Ltd., Wuhan 430021, China)

Abstract: To meet the urgent demand for high-performance insulating materials in next-generation electrical equipment,
epoxy resin samples were prepared and oxidized with different concentrations of ozone gas. The chemical structure, trap
characteristics, and DC breakdown strength of the samples before and after ozone oxidation treatment were then tested and
characterized. The results show that after ozone oxidation, the content of C=0O and C-OH groups on the surface of epoxy
resins increases significantly. After being oxidized with ozone gas at a concentration of 120 mg/L at 80°C for 2 hours, the

deep trap energy level of epoxy resin increases from 0.97 eV to 1.04 eV, and its DC breakdown strength improves from
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311.94 kV/mm to 395.96 kV/mm.
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Fig. 1 Ozone oxidation device diagram
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Fig. 2 Infrared spectrum of epoxy resin before and after

ozone oxidation treatment
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Fig. 3 Dielectric spectra of epoxy resin before and after

ozone oxidation treatment
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Fig.4 DSC curves of epoxy resin before and after

ozone oxidation treatment
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Fig.5 Weibull distribution of breakdown experimental results
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Table 1 Weibull distribution parameters of
DC breakdown test
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Fig.7 Trap distribution curves of epoxy resin
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Fig.8 Leakage current of epoxy resin
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