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Abstract: The types and the contents of antifouling agents have effects on the leaching mechanism and degradation process of
antifouling coatings. With the hydrolysis of the resin and leaching of the antifouling agents, as the first shield, the failure of the
antifouling coating have influences on the protection performance of the anticorrosion and antifouling coating systems on the
substrate. The degradation processes of two Cu20 and organic antifouling agents contained antifouling coatings in 3.5% NaCl
solution and the protection effect of the anticorrosion and antifouling coating systems on Al alloy substrate were studied by
electrochemical impedance spectroscopy (EIS), SEM/EDS and Fourier transform infrared spectroscopy (FTIR) methods.
Results show that, after immersed in 3.5% NaCl solution at room temperature for four years, the impedances at low frequency
of the two coating systems still remain at high values and have well protection property for the substrate. Heat cycle tests (45 C
12 h 4+ 25 °C12 h) accelerate the hydrolysis process of the coating in solution and the dissolution and release of some soluble
pigments and fillers containing antifouling agents. Many micro-cracks are formed on the surface of W1 coating that contains
high contents of Cu20, hence the impedances at low frequency of the samples quickly decrease and the shelding property of
the coating system decreases. While micro-cracks are seldom observed on the surface of the W2 antifouling coating that
contains polysulfurcompounds therefore having good flexibility, so that the shelding property of the W2 coating system
decreases slowly.
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Fig.2 EIS plots of W2 antifouling and anticorrosive coating samples
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Fig.4 Equivalent circuit models for EIS data of two coating samples during different test stages
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Table 1 EDS results of cross section for anticouling coating in W1 and W2 coatings (W/%)
Element C (0] S Fe Cl Cu Si Zn Ti Mg
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