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Effect of TiO, nanoparticles surface modification on
impulse breakdown property of transformer oil
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(a. School of Energy, Power and Mechanical Engineering; b. State Key Laboratory of Alternate Electrical
Power System with Renewable Energy Sources, North China Electric Power University, Beijing 102206, China)

Abstract: TiO, nanoparticles surface modified with acetic acid, hexanoic acid, and oleic acid were synthesized via liquid-
phase method and used to prepared modified transformer oils. The morphology and surface modification state of the
nanoparticles were measured by transmission electron microscope (TEM) and Fourier infrared spectroscopy (FTIR). The
positive impulse breakdown voltage and streamer development pattern of the transformer oil before and after modification
were tested, and the effect of nanoparticle surface modification on the breakdown performance of transformer oil was
studied. The results show that the surface modified nanoparticles greatly improve the positive impulse breakdown voltage of
transformer oil, and significantly prolong the breakdown time. Among them, the acetic acid modified nanoparticles have the
best modification effect, which increases the impulse breakdown voltage from 84.73 kV of pure oil to 116.42 kV, an increase
of 37.4%, and the breakdown time is extended to 1.86 times that of pure oil. The surface modification of nanoparticles
greatly increases the shallow trap density in the oil, changes the streamer propagation pattern, significantly inhibits the
development speed of streamer, and thus improves the impulse breakdown properties of the transformer oil.
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