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Effects of Drinking Water Hardness on Corrosion Mechanism of Defected Coating
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(Corrosion and Protection Center, University of Science and Technology Beijing, Beijing 100083, China)

ABSTRACT ; Objective The corrosion mechanism of defected zinc rich epoxy coating was studied in simulated drinking water with
different hardness, which will be valuable for the selection of the coating used in the inner wall of drinking water pipes. Methods
The electrochemical behavior of the coating during the immersion was studied by electrochemical impedance spectroscopy (EIS).
The morphology and composition of corrosion products were investigated by scanning electron microscope (SEM) , energy dispersive
spectrometer ( EDS) and Raman spectra. Results The results showed that the sample immersing in the solution containing higher
concentration of Ca** were protected by incrustation covering the defect, which delayed the process of cathodic disbonding. In the
solution containing lower concentration of Ca®*, the coating blistered around the defect because of the loose accumulation of the cor-
rosion products. Conclusion The coating had better permeability resistance in soft water while had better cathodic disbonding re-
sistance in hard water. Some suggestion for the application of coatings in drinking water was given at last.
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Tab.1 Main ion content of tap water in city 1

fifi 7 ( CaCO, ) S0,> cl- NO, (N it) NO, (N it)
fﬁJZFﬁ pH 1 1 -1 -1 -1
/(mg L) /(mg -+ L) /(mg L) /(mg - L") /(mg L)
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T 2 7.3 135 64.9 67 9
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Fig. 2 Surface morphologies of the defected coating after 21-day

immersions : a) in solution 1, b) in solution 2, ¢) rust

removal for solution 1, d) rust removal for solution 2
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Fig. 1 Open circuit potential (a) and impendence module at fre-
quency of 0.01 Hz versus (b) immersing time in solution

1 and 2 for intact coating sample
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Fig. 3 SEM micrograph and EDS energy spectrum of defected

coating after 17 days immersion in solution 1
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Fig. 4 SEM micrograph and EDS energy spectrum of defected

coating after 17 days immersion in solution 2
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Fig.5 Raman spectra of different corrosion products shown in Fig. 2
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