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Molecular dynamics simulation on effect of water on methanol diffusion in
vegetable insulating oil
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Abstract: Methanol is an important characteristic component in the evaluation of oil-paper insulation state of transformer
due to its strong stability and high content in the early ageing stage of insulating oil, while water is an indispensable product
during the ageing process of oil-paper. In order to clarify the effect of water on the methanol diffusion in vegetable
insulating oil, blending models of vegetable insulating oil, water, and methanol with water content of 1.0%, 1.5%, 3.0%, and
5.0% were constructed, and the diffusion trajectory, diffusion coefficient, interaction energy, hydrogen bonding, free volume
of the substances in the model were calculated by molecular dynamics method. The mechanism of water promoting
methanol diffusion was explained from microscopic perspective. The results show that with the increase of water content,
the interaction energy between methanol and vegetable insulating oil decreases, the hydrogen bond stability of the system

decreases, and the free volume increases, which ultimately leads to the enhancement of methanol diffusion in vegetable

insulating oil.
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different water content
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Fig.3 MSD of methanol in models with

different water content
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Tab.1 Diffusion coefficient of methanol in

vegetable insulating oils
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Fig.4 Interaction energy of methanol with other media in

models with different water content
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