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Effect of antioxidant grafting on space charge and breakdown
properties of polypropylene insulation
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Abstract: This paper focuses on the effect of melt radical graft modification of hindered phenolic antioxidant (AO3052) on
the space charge and breakdown properties of polypropylene (PP) insulation. The DC conductivity, space charge
distribution, and DC breakdown characteristics of grafted polypropylene with different antioxidant contents were tested and
compared with the unmodified polypropylene. The results show that the antioxidants grafting can increase the sensitivity of
conductivity to temperature and improve the conductivity activation energy of the samples. The 0.5% antioxidant grafting is
effective in improving the space charge accumulation problem and reducing the degree of electric field distortion of PP. The
DC electric strength of PP at 90°C increases by 31.3%, and the ageing electric strength of PP at 90°C increases by 36.1%,
which is attributed to the ability of 0.5% antioxidant grafting in inhibiting the space charge accumulation. The energy band
structure analysis suggests that the antioxidant grafting modification can introduce more local energy levels and potential
traps in the forbidden bands of PP, which inhibits the charge transport. Meanwhile, the phenolic hydroxyl groups in the
hindered phenolic antioxidants can scavenge the free radicals in PP, and the combined effect of the two enhances the
breakdown performance of PP.
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