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Abstract 

This study describes the evolving state of electrolyte and corrosion processes associated with sodium 

chloride on copper at the initial stage of corrosion and the critical implications of this behavior on 

controlling kinetics and damage distributions. Sodium chloride droplets were placed on copper in humid 

conditions and the resulting electrolyte properties, corrosion products and damage were characterized 

over time using time-lapse imaging, micro Raman spectroscopy, TOF-SIMS and optical profilometry. 

Within minutes of NaCl droplet placement, NaOH-rich films resultant from oxygen reduction advanced 

stepwise from the droplets, leaving behind concentric trenching attack patterns suggestive of moving 

anode-cathode pairs at the alkaline film front. Corrosion attack under these spreading alkaline films was 

up to 10x greater than under the original NaCl drops. Furthermore, solid Cu2Cl(OH)3 shells formed over 

the surface of the NaCl drops within hours of exposure. Thermodynamic modeling along with immersed 

electrochemical experiments in simulated droplet and films electrolytes were used to rationalize this 

behavior and build a description of the rapidly evolving corroding system.   

1. Introduction 

The corrosion of copper in saline atmospheric environments, such as marine sites, has been a subject of 

study dating back over a century. This attention is reflective of the aggressive corrosive nature of sodium 

chloride, a primary component of sea salt, and the wide use of copper in applications ranging from 

electronics to architecture in these environments. Several aspects of copper corrosion phenomena in 

high chloride environments are well known. For example, the patina that forms on copper in the 

presence of high chloride typically and primarily consists of cuprite (Cu2O), tenorite (CuO) nantokite 
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