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Effects of Electric Field and Temperature Synergism on Diffusion
Behavior of Water Molecules in Nano-SiO, Modified Insulating Oil
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Abstract: The effects of electric field and temperature on the diffusion behavior of water molecules in nano-SiO,
modified insulating oil were studied by molecular simulation technology. The results show that the water mole-
cules are polarized under electric field, and the water molecules would change from an original disordered arrange-
ment to an ordered arrangement along the direction of electric field. Therefore, under the action of electric field,
the Brownian motion of water molecules weakens, and the diffusion ability of water molecules in oil decreases.
The electrostatic force between water molecules and oil medium was enhanced by electric field, which is 2—-3 times
bigger than that without electric field. This is also the main reason for the increase of interaction energy between
water molecules and oil medium under electric field. In addition, under the action of electric field, the free volume
fraction of the model decreases, and the effect of temperature on the hydrogen bond between O and H atoms in the
model weakens.
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Tab.2 Free volume fractions of model under electric field
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