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Preparation and performance study of urea-formaldehyde
epoxy resin self-repairing coating

Bing Jiahui, Zhang Shudi®, Dong Jialin, Ma Jiacheng, Wei Xinya
(School of Environmental and Chemical Engineering, Shenyang Ligong University,
Shenyang 110159, China)

Abstract: To solve the problem of metal corrosion caused by long-term failure of traditional coatings in
the environment, an intelligent coating with self-healing performance was studied. Using urea and
formaldehyde as wall materials and epoxy resin E51 as core material, urea formaldehyde epoxy resin
microcapsules were synthesized. The surface was modified with hexadecyltrimethoxysilane (HDTMS) to
obtain hydrophobic self-healing microcapsules, which were then added to the coating to prepare an
intelligent coating with hydrophobic self-healing function. The results showed that the microstructure of
the microcapsules was observed using scanning electron microscope, and it was found that the surface of
the microcapsules presented an uneven spherical shape. Through contact angle experiments, the contact
angle between the smart coating and the ordinary organic coating was tested, and it was found that the
contact angle of the smart coating was much larger than that of the ordinary organic coating, proving its
hydrophobicity. The corrosion resistance and self-healing performance of the intelligent coating were
tested through electrochemical testing and salt spray testing. The experiment showed that the intelligent
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coating has good corrosion resistance and can complete the self-healing function.
Keywords: intelligent coating; urea formaldehyde epoxy microcapsules; hydrophobic; self-repairing
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Fig.1 SEM images of the microcapsule
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Fig.2 Thermal stability test of microcapsules
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Fig.3 Contact angle test
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Fig.5 EIS diagrams of three smart coatings soaked in

simulated seawater for 9 days
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