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Molecular Simulation Study on Effect of Nano-Al,O, Particle on
Micro Characteristics of Vegetable Insulating Oil

SUN Changhai, GUO Jiabin, CHEN Baitong, LI Tianming, JU Shuang
(School of Electrical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: The effect of nano-ALO, on the microscopic properties of vegetable insulating oil was studied by
molecular simulation, and its result was verified by tests. The mechanism of surface interaction between nano-
ALQO; and vegetable insulating oil molecules was analyzed, models of vegetable insulating oil before and after
nano-Al,O; modification were established. The hydrogen bond, radial distribution function (RDF) of oil molecule,
and diffusion coefficient of water molecule were studied, and the thermal ageing experiment was conducted on
vegetable insulating oils with different concentration of nano-Al,O,. The results show that compared with the
vegetable insulating oil without modification, there are more hydrogen bonds in the modified vegetable insulating
model, the peak value of RDF is greater, and the diffusion coefficient of water molecules is smaller. In the process
of thermal ageing, the dielectric loss of the modified oil is smaller than that of the unmodified oil, which shows

that the nano-Al,O, modified vegetable insulating oil has excellent stability, and its thermal stability and insulation
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T/ C E, E, E, E, E,
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110 ~216933.183 ~215424.063 716.134 ~2225.254 ~195359.580 -22 607.184
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Tab.3 System energy of (7x7) superlattice (.47 :keal/mol)
T/ °C E, E, E, E, E, E,
70 -1 161 992.769 -1 159531.410 563.210 -3 024.568 -1 020 162.048 —142 714.285
90 -1161995.849 -1159636.213 700.547 -3 060.183 —-1021 343.002 —142 646.888
110 -1161912.337 -1 159 660.312 998.654 -3 250.678 -1020326.814 —142 576.708
130 -1 161 731.823 -1 159 545.661 802.315 -2 988.477 -1 020 051.652 —-142 669.067
150 -1161 690.080 -1 159 448.435 734.841 -2 976.486 -1019267.195 -142131.972
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Fig.9 MSD curves of water molecules
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