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Research on refining technology for retired insulating oil via catalytic
hydrogenation and adsorption with modified chitosan
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Abstract: Aiming at the refining and regeneration issues of retired transformer insulating oil, we used catalytic
hydrogenation to decolorize retired transformer oil. Based on this, polyethylene glycol modified chitosan adsorption process
was used to remove corrosive sulfur and heavy metal copper ions, and achieve the regeneration of retired transformer oil.
The results show that when the catalytic hydrogenation temperature is 220°C, the reaction pressure is 4 MPa, and the volume
ratio of hydrogen to oil is 300: 1, the retired transformer oil can achieve decolorization. The self-made modified chitosan-
polyethylene glycol composite adsorbent material (CS-PEG) can quickly remove the corrosive sulfur and metal copper ions
from oil samples. After being treated by this process, the retired transformer oil becomes transparent, its acid value decreases
to 0.003 mg(KOH)/g, the breakdown voltage reaches 45 kV, and the dielectric loss factor drops below 0.001. This process
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has good potential for application.
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Fig.1 Diagram of catalytic hydrogenation regeneration

process for retired insulating oil
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Table 1 Physicochemical properties of retired insulating oil

before regeneration treatment
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Fig.2 Chromaticity and refractive index of retired insulating

oil under different catalytic hydrogenation temperatures
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Fig.3 Chromaticity and refractive index of retired insulating

oil under different catalytic hydrogenation pressures
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Fig.4 Chromaticity and refractive index of retired insulating

oil under different ratios of hydrogen and oil
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Fig.6  Copper sheets and their SEM images in the insulating
oil before and after catalytic hydrogenation treatment
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Table 2 Physical and chemical properties of retired insulating
oil treated by two regeneration processes
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