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Study on Performance of PP Polarity Modification
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Abstract: To address the issues of poor adhesion and coating failure in non-polar polypropylene (PP) materials due to
low surface free energy, the study prepared a maleic anhydride-grafted polypropylene (MAH-g-PP) modified PP system
via melt compounding, investigating the impact of polar functional groups on the interfacial properties of the matrix.
Evaluation methods such as contact angle, oxidation induction time, adhesion strength, and coating adhesion were
employed to reveal the influence of MAH-g-PP content on the material's surface free energy, thermal oxidation aging,
interfacial adhesion, and coating attachment. The results showed that as the MAH-g-PP content increased, the water
contact angle of the modified material decreased, the surface free energy improved, and the interfacial adhesion strength
was enhanced, while the thermal oxidation stability deteriorated. In the coating tests, all modified schemes exhibited cross-
hatch peeling and tape wear failures, indicating that the current grafting rate and the resulting increase in polarity were still
insufficient to meet the requirements for chemical bonding with the coating. The study concluded that breaking through
the technical bottleneck in MAH-g-PP synthesis and increasing the grafting rate to further enhance the polarity of PP are
key approaches to solving the problems of interfacial adhesion and coating failure.
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