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Research progress and prospects on performance enhancement of
polypropylene cable insulation based on chemical grafting modification
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Abstract: Polypropylene (PP) insulation is an important development direction of environmentally friendly recyclable cable
insulation materials. However, isotactic PP insulation suffers from issues such as high low-temperature modulus, poor
toughness, and low elongation at break. Although the introduction of elastomers into PP insulation through blending or
copolymerization methods can optimize its mechanical properties, it also leads to a severe decline in insulation performance.
For this purpose, this paper reviewed the research progress on strengthening the performance of cable insulation based on
chemical grafting modification. At first, we comparatively analyzed the influence patterns and mechanisms of three types of
grafting monomers—polar small molecules, high-energy electron/photon-trapping small molecules, and free radical
scavenging small molecules—on the dielectric properties of cable insulation, including space charge accumulation,
breakdown, and electrical tree degradation, and proposed the optimal method for chemical grafting monomers. Then
different grafting modification methods such as solution grafting, melt grafting, solid-phase grafting, suspension grafting,
and radiation grafting were compared and analyzed. At last, the problems in the current chemical grafting modification
methods for PP cable insulation were summarized, and the development and application of chemical grafting modified PP
cable insulation materials were prospected.
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Table 1 Effect of different grafted molecules on the dielectric properties of cable insulation
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