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Study on adsorption and purification of aged vegetable insulating oil by
alumina loaded metal-organic composite materials
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Abstract: Vegetable insulating oil is easy to age in electrical equipment and produce polar small molecule substances such
as formic acid, acetic acid, and formaldehyde, which reduces the physicochemical properties and electrical properties of
insulating oil and affects the safety operation of equipment. In order to solve the quality deterioration problem of insulating
oil, the aged vegetable insulating oil can be purifed by adsorption technology to reduce the polar small molecule impurities
generated during ageing. In this paper, a 2-methylimidazole zinc salt (ZIF-8) and alumina (Al,O,) composite material was
prepared, the ZIF-8/Al1,0, composite material was used to adsorb and purify the aged vegetable insulating oi, and the
physicochemical properties and electrical properties of the vegetable insulating oil after adsorption and purification were
tested. The results show that after adsorption and purification by ZIF-8/Al1,0, composite material, the acid value and
dielectric loss factor of the vegetable insulating oil decrease significantly, the volume resistivity and initial oxidation
temperature increase significantly, and the quality is improved significantly. In addition, the molecular simulation results
also show that the adsorption capacity of ZIF-8/A1,0, composite material for polar small molecules in vegetable insulating
oil is better than that of AL,O,.
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Fig.3 SEM test results of samples
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Tab.1 Effects of different adsorbents on the basic

physicochemical properties of aged vegetable insulating oil
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Fig.4 Dynamic movement images of polar small molecules
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Fig.6  Electrostatic potential distributions of polar small
molecules in aged vegetable insulating oil
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