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Abstract : This study constructed BTA@DMSNs/PDA multifunctional microcapsules and applied them to waterborne
coatings to enhance the corrosion resistance of the coatings. Using polydopamine (PDA) as a modifying
layer, the microcapsules effectively improved their dispersion, stability, and interfacial adhesion to the substrate
in waterborne coatings, leveraging PDA's excellent adhesion, biocompatibility, and chemical reactivity.
The structure and composition of the microcapsules were characterized using SEM, TEM, XRD, and other
techniques. The prepared BTA@DMSNs/PDA microcapsules were incorporated into waterbome polyurethane
(WPU) resin to formulate waterborne coatings with corrosion—resistant properties. To comprehensively
evaluate their performance, the electrochemical corrosion resistance and mechanical properties of the coatings
were systematically tested, examining their corrosion resistance and impact on the mechanical properties
and adhesion of the coatings. The results showed that the addition of BTA@DMSNs/PDA microcapsules
enhanced the performance of the anticorrosive coatings; Tafel curve analysis indicated that the waterborne
coatings containing these microcapsules exhibited excellent corrosion resistance, as evidenced by their superior
electrochemical corrosion rates and polarization fittihg comparisons.
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