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Corrosion behavior of copper and brass in
serious Xisha marine atmosphere

CUI Zhong-yu, XIAO Kui, DONG Chao-fang, DING Yuan, WANG Tao, LI Xiao-gang

(Corrosion and Protection Center, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Long period corrosion behavior of copper T2 and brass H62 after atmospheric exposure in Xisha islands for
3/4, 1, 2 and 4 a was investigated. The surface and cross-section morphologies, the elements distribution and phase
compositions of corrosion products were observed by SEM, EDS and XRD, respectively. The results indicate that copper
and brass undergo severe corrosion. The average corrosion rates for copper and brass in 4 a are 5.90 and 5.88 um/a,
respectively. The corrosion type of copper is uniform corrosion, a double layer structure is observed: a compact Cu,O
inner layer and a porous Cu,CI(OH); outer layer. Dezincification processes with zinc preferentially dissolution are
evident in brass, the zinc-rich corrosion products ZnO and Zns(OH)gCl,-2H,0O are the predominating patina. Under the
corrosion products, there exists a layer of pure copper originated from dezincification with the thickness of 20—50 um.
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Table 1 Climatic parameters and atmospheric pollutants of

Xisha islands
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Fig. 1 Corrosion rates of copper and brass in Xisha and other

atmospheric test stations
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Fig. 2 Macroscopic morphologies of copper and brass exposed for (3/4—4) a in Xisha atmosphere: (a)—(d) Copper for 3/4, 1, 2 and

4 a, respectively; (e)—(f) Brass for 3/4, 1, 2 and 4 a, respectively
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Fig. 3 Microscopic morphologies of corrosion products for copper and brass exposed in Xisha atmosphere: (a) Copper, 1 a;

(b) Copper, 4 a; (c) Brass, 1 a; (d) Brass, 4 a
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Fig. 4 Corrosion morphologies of copper and brass after removing corrosion products: (a) Copper, 1 a; (b) Copper, 4 a; (c) Brass,

1 a; (d) Brass, 4 a
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Fig. 5 XRD patterns of copper (a) and brass (b) exposed in

Xisha atmosphere for 4 a
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Fig. 6 Cross-section morphologies (a), (b) and EDS element scanning maps (c;—c¢) of corrosion products on copper and brass

exposed in Xisha atmosphere for 4 a: (a) Copper; (b) Brass; (c;) Copper, Cu; (c;) Copper, O; (c;3) Copper, Cl; (cq) Brass, Cu; (cs)
Brass, O; (cg) Brass, Zn
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