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Abstract: To solve the ageing problem of transformer insulation oil after the long-term operation, three composite
materials, including glucose attapulgite (GLU-APT), starch attapulgite (AL-APT), and polydopamine attapulgite (PDA-
APT), were designed and prepared. The structures of the composite materials were characterized by X-ray diffractor, field
emission scanning electron microscopy, Raman spectrometer, Fourier transform infrared spectrometer, and N, adsorption-
desorption test. The results show that the decolorization and acid value reduction effects of the three composite materials on
retired oil improves significantly compared to APT, among which the GLU-APT shows the best regeneration effect to retired
oil. When the mass ratio of GLU-APT adsorbent and retired transformer oil is 1:2, the adsorption time is 2 h, and the
adsorption temperature is 90°C, the decolorization rate of regenerated oil can reach 88.2%, and the acid value is reduced to
0.010 mgKOH/g, the adsorption efficiency can maintain 90% after 5 cycles of regeneration.
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Fig.2 XRD patterns of APT and three composites
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Fig.3 FTIR spectra of APT and three composites
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Fig.4 Raman spectra of APT and three composites
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treated by different adsorbents
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