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Effect of antioxidant types in transformer oil on thermal ageing
performance of insulating paper
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Technology, Changsha 410114, China)

Abstract: In order to study the effect of antioxidant types in transformer oil on the thermal ageing performance of insulating
paper, antioxidants T501, T531, and DBP were added to the insulation system composed of naphthenic mineral oil and
insulating paper, and the antioxidant mass fraction was 0.4%. The heat ageing test was carried out at 130°C for 600 h. The
moisture and furfural content in the insulating oil, the moisture content and polymerization degree in the insulating paper
were determined every 120 h. At the same time, the aged insulating paper was characterized by FTIR, XRD, SEM, and EDS.
The results show that the addition of antioxidant T501 and T531 have little effect on the deterioration of insulating paper,
and the deterioration of insulating paper in the oil with antioxidant DBP is aggravate in the late ageing stage. Since the
antioxidant T531 has a combination of neutralization and hydrolysis, it inhibits the degradation process of cellulose, and the
ageing degree of T351 insulating paper is the lightest.
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Fig.1 Change of moisture in oil with ageing time
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Fig.2 Change of moisture in insulating paper with

ageing time
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Fig.3 Change of furfural content in oil with ageing time
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Fig.4 The polymerization degree of insulating paper

changes with ageing time
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Tab.1 Correlation fitting between DP of insulating paper and

furfural contents in oil
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Fig.5 FTIR spectra of insulating papers before and
after ageing for 600 h
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Fig.6 XRD test results of insulating papers
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Tab.2 The relative crystallinity of insulating papers
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Fig.7 SEM images of insulating papers
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