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ABSTRACT: To investigate the effect of mesoporous molecular sieve loaded with corrosion inhibitor on the corrosion
resistance of epoxy coating, in this paper, corrosion inhibition particles were obtained by adding organic corrosion inhibitor
C,H2,Zn0y,4 and inorganic corrosion inhibitor Ce(NOs); respectively to modify mesoporous molecular sieve MCM-41, and then
the obtained corrosion inhibition particles were mixed with the epoxy coating to prepare the composite epoxy coating with
self-repairing function. The corrosion resistance of composite epoxy coatings was evaluated by neutral salt spray test,
electrochemical impedance spectroscopy (EIS) and local electrochemical impedance spectroscopy (LEIS), and the surface
morphology after corrosion was observed by optical microscope. When the corrosion inhibitor content is 5%, the coating
resistance of EV from 9.93x10* Q fell to 3.71x10* Q after immersing for 50 d, while cerium modified composite coating
resistance from 2.33x10° Q fell to 1.06x10° Q, indicating that change tendency is more stable. organic zinc salt modified
composite coating foaming phenomenon has been obviously improved after immersing. When the corrosion inhibitor content is
10%, the content of microporous defects in the composite coating increases, and meanwhile causes the change of osmotic
pressure, which makes the corrosive medium penetrate more easily to the surface of the metal substrate and accelerates
corrosion. In the coating with defects, the measured impedance values around the defects of the two kinds of modified coatings
tended to decrease first and then increase, and self-repairing phenomena occurred in both coatings. Above all, the addition of
mesoporous molecular sieve particles with appropriate amount of corrosion inhibitor can effectively improve the anti-corrosion

performance of epoxy coating. Zn**/Ce®" could form insoluble compounds at the defects area resulting the limit of corrosion

reaction, which is the main reason for improving the anti-corrosion ability of epoxy coating.

KEY WORDS: Ce(NO3)3; C1,H,,Zn0,4; mesoporous molecular sieve; epoxy coating; self-repairing; anti-corrosion
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Tab.1 The composition of epoxy coating with different
corrosion inhibition particle

Coatings Packing type Amount/wt.% Thickness/pm
EV 113.3
EV/MS-Zn M-Zn 5 109.3
EV/M10-Zn M-Zn 10 125.3
EV/M5-Ce M-Ce 5 116.8
EV/M10-Ce M-Ce 10 116.7
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Fig.1 Microscopic morphology of molecular sieve
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Tab.2 The load rate of corrosion inhibitor particles prepared in different solution

Corrosion inhibitor ~ Concentration/ The original weight of The weight of corrosion Load rate of corrosion
solution (g'L™h molecular sieve/g inhibitor particle/g inhibitor particle/%
C1,H,Zn0y 4 50 10 11.8359 15.51
C1,H,Zn0yy 90 10 12.8193 21.99
Ce(NO3); 50 10 11.7871 15.16
Ce(NOs3); 90 10 14.0139 28.64
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Fig.2 Surface morphology of different epoxy coatings after salt spray test for 3 d
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