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The economical losses related to corrosion represent 3-4 percent of the world’s gross domestic product [1], 
and the load on environment as well as damage and accidents due to waste products and mechanical 
failures are very serious as well. Corrosion protection of metals is often done by coatings, and the discovery 
that graphene - a mono atomic layer of carbon atoms - is impermeable and chemically inert, have led to 
research in its relevance as a barrier coating [2]. It was soon pointed out that galvanic corrosion can lead to 
acceleration of corrosion of a metal in contact with graphene in an ionic medium, in the case that a tear or 
hole in the graphene, as the graphene is more noble than any metal [3]. We have studied different possible 
approaches to counteract this problem: one is to grow thicker films, and thereby reduce the chance of 
macroscopic damage. This can be done by chemical vapour deposition on electroplated nickel, which can be 
done on many metal and alloy surface. The performance of the multilayer graphene coatings are excellent in 
saline environments, however, hydrogen evolution at the interface cause bubble formation and delamination 
in acidic solutions. A different approach is to replace the conductive graphene with another 2D material, 
hexagonal boron nitride, an electrical insulator with atomic structure properties very similar to graphene. We 
studied the protection against oxidation by both single layer graphene and single layer boron nitride, both 
grown by chemical vapour deposition, and find that the long-term resistance to oxidation is far better for 
hexagonal boron nitride. We compare the pros and cons of the different approaches for realistic 
applications.  
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