
Atmospheric Corrosion through a Multiphysics Lens: The Linkage between Surface Environment and 

Electrochemical Processes

Atmospheric corrosion is a complex problem comprised of chemical, electrochemical and physical processes 

occurring across gaseous, liquid and solid phases and interfaces at multiple length scales. A foundational challenge 

inhibiting fundamental understanding of atmospheric corrosion is the limited ability to directly probe micro- and 

sub-microscale processes associated with electrolyte films and droplets that form on surfaces as a result of water 

sorption. This talk will overview research aimed at linking thermodynamic and kinetic considerations of the surface 

environment (e.g., electrolyte) to corrosion behavior. The discussion will focus on new experimental and 

computational approaches being developed to study this interrelationship for the specific case of sodium chloride 

electrolytes on copper and aluminum surfaces in humid atmospheres. The role of evolving electrolyte chemistry 

resultant from corrosion, and, in turn, its impact on corrosion damage distributions and rates will be addressed. We 

will conclude with a discussion of implications for existing atmospheric corrosion models and aging of nuclear 

waste containers.  
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