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Abstract 

The mechanism of corrosion product flaking on bare copper sheet and three copper-based alloys 

in chloride rich environments has been explored through field and laboratory exposures. The 

tendency for flaking is much more pronounced on Cu and Cu-4wt%Sn than on Cu-15wt%Zn and 

Cu-5wt%Al-5wt%Zn. This difference is explained by the initial formation of zinc and zinc-

aluminum hydroxycarbonates on Cu15Zn and Cu5Al5Zn, which delays the formation of CuCl, a 

precursor of Cu2(OH)3Cl. As a result, the observed volume expansion during transformation of 

CuCl to Cu2(OH)3Cl, and concomitant corrosion product flaking, is less severe on Cu15Zn and 

Cu5Al5Zn than on Cu and Cu4Sn.  
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1. Introduction  

Copper and copper-based alloys form a large group of important construction materials for 

outdoor applications due to their appealing visual appearance, desirable mechanical and physical 

properties as well as their inherent resistance to atmospheric corrosion. Significant knowledge 

exists in the scientific literature on patina formation on copper in marine exposure conditions, 

and to some extent also for some copper-based alloys in chloride rich environments [1-7]. In 

sheltered marine exposure conditions cuprite (Cu2O) is the initial phase in the evolution of the 

copper patina. Interaction with chlorides results in the formation of nantokite (CuCl) which 

commonly transforms to atacamite or the isomorphous phase paratacamite (Cu2(OH)3Cl) as the 
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