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ABSTRACT: This paper aims to reveal the failure mechanism of Zn-rich epoxy coating under the condition of high hydroxyl
ion concentration and AC interference. Zn-rich epoxy coating was selected as the research object. X80 steel was used as matrix,

the coated X80 sample was formed manually and the coating thickness was determined to be (25+5) um by five-point test. The
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EIS of the coated X80 sample in 3 wt.% NaOH solution with immersion time was studied with / without AC interference, and

the failure evolution mechanism of Zn-rich epoxy coating was established. In alkaline environment, zinc powder was more ad-

vantageous to the activation, but also had faster reaction rate, which contributed to Zn(OH), and Zn(OH),*>~ quickly covered the

activated zinc power to prevent electrical connection. Meanwhile, Fe in alkaline environments was prone to passivation, greatly

weakened the wet adhesion strength of coating and metal matrix. Similarly, the reaction process of activated zinc powder was

very rapid due to AC voltage, so that effective electrical connection and cathodic protection cannot be formed. AC interference

can inhibit the activation process of zinc particles (ZnO—Zn(OH),/Zn(OH),>), promote the reaction process of activating zinc

particles, leading to a weaker cathodic protection of zinc.

KEY WORDS: AC interference; zinc-rich epoxy coating; EIS; zinc powder activation; cathodic protection
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Fig.2 EIS curves of zinc-rich coating in 3% NaOH solution
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Tab.1 Fitted parameters of EIS curves of zinc-rich coating in NaOH solution

MfE RY(Q-cm?)  QJ/(x107 F-cm™?) n RJ(Q-cm?)  W/(x10°Q-cm?)  Cy/(F-em™®) Ry /(Q-cm?) J725(x107)
10 min 10.01 5.01 0.59 4.22x10° — 4.72x1071° 3.13x10* 5.80
20 min 10.32 11.7 0.47 8.98x10° — 2.66x1071°  2.88x10* 4.09
50 min 10.14 14.5 0.46 10.27x10° — 2.76x1071° 3.14x10* 3.02
3h 20.54 5.67+0.24 0.53 1.35x10° 4.12 2.05x10°° 3.12x10° 7.92
13h 0.48 610 0.24 9.18x10° 6.60 2.60x107° 1.14x10° 3.25
50 h 16.27 3120 0.28 2.32x10° 12.5 6.39x107° 2.56x10° 4.33
155h 3.04 5660 0.12 1.12x10° 16.6 4.23x107 6.51x10° 6.17
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Fig.5 EIS curves of zinc-rich coating in 3% NaOH solution under Upyc=7 V
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Tab.2 Fitted parameters of EIS of zinc-rich coating in NaOH solution under Usc=7 V

i A] /h RJ/(Q-cm?) 0./(x10° F-cm ™) n RJ/(x10° Q-cm?) AT Z(x107)
3 10.9 2.16 0.55 1.36 0.45
5 7.29 4.43 0.53 0.32 3.24
7 6.87 4.94 0.50 0.254 1.10
21 9.59 4.76 0.38 0.241 6.19
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