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Simulation Analysis on Oxidation Path of Soybean Insulating Oil
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Abstract: In this paper, the thermal oxidation process of soybean insulating oil was studied by molecular dynamics
simulation. The oxidative decomposition path of soybean insulating oil in oxygen atmosphere and temperature rise
was simulated. The decomposition products of vegetable insulating oil were analyzed, and the oxidation activation
energy of vegetable insulating oil was calculated. The results show that the oxidation activation energy E, of
palmitic acid, oleic acid, and linoleic acid required for the oxidation reaction decreases in turn, indicating that there
are differences about the thermal oxidation stability of palmitic acid, oleic acid, and linoleic acid. According to the
decomposition and polymerization of substances after reaction, the high temperature oxidation reaction can be
divided into two types: oxidative decomposition reaction and oxidative polymerization reaction. The products of
high temperature oxidation reaction mainly include oxidized triglyceride, oxidized triglyceride polymer, and short
carbon chain triglyceride and volatile compounds. The formation modes of these three types of oxidation products
are different, but the types of compounds used are similar. Oxygen is easy to diffuse in soybean oil, and the effect
of fatty acids from vegetable insulating oil on the antioxidant properties of soybean oil from high to low is palmitic
acid, oleic acid, and linoleic acid. The more unsaturated the fatty acids, the easier they are oxidized.
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Fig.1 Typical chain reaction of lipid free radical
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Tab.3 Kinetic parameters of thermal oxidation of

palmitic acid, oleic acid, and linoleic acid in simulation
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