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Research progress on electrical properties of

nano modified vegetable insulating oil

SU Ziming, WU Yingrui, ZENG Zhenglin, CHEN Rui, CHEN Jianhua, TANG Chao

(College of Engineering and Technology, Southwest University, Chongqing 400715, China)

Abstract: Vegetable insulating oil has gained wide attention due to its green and renewable characteristics as well as

excellent fire protection properties, while nanoparticles can effectively improve the electrical properties of vegetable

insulating oil. In this paper, the effects of nanoparticles on the electrical properties of vegetable insulating oil were

summarized from dielectric loss factor and volume resistivity, and the effects of nanoparticle type, concentration, and

surface modification on the breakdown properties of vegetable insulating oil were also discussed. Combining with the

differences in the effects of nano-modification on the electrical properties of mineral insulating oil and vegetable insulating

oil, we summarized the current research difficulties of nano modified vegetable insulating oil, and prospected the research

direction and prospects of nano modified vegetable insulating oil.
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Fig.1 Classification of nanoparticles
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Fig.2 The characteristic of nanoparticles
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Fig.3 The effect of nanoparticles on dipole arrangement in

vegetable insulating oil
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Fig.4 Changes of relative dielectric constant of vegetable

insulating oil with frequency
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Fig.5 Changes of dielectric loss factor of vegetable insulating

oil with frequency
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Fig.6 Changes of dielectric loss factor of different vegetable

insulating oil with temperatures
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Fig.7 Breakdown voltage of different nanomodified

vegetable insulating oils
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Fig.8 Lightning breakdown voltage of vegetable insulating

oil under different air gaps
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Fig.9 Schematic diagram of the mechanism of nanoparticles
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