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Eco-friendly Graphene or Graphene Oxide Composite Electroplating

Process for Improving Metallic Coating’s Anti-corrosion Performance
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The use of graphene or graphene oxide in painting or material modification has been a known
practice to improve surface corrosion resistance of components and structures. The paper
discloses a new electroplating process in preparation of the carbon composite coating using an
eco-friendly electrolyte. In addition to the highly active metallic ions in the form of metal chlorides,
this anhydrous electrolyte consists of choline chloride and urea in suitable proportion, also known
an ionic liquid, and formic acid. The electrolyte mixed with the carbon materials should be heated
and used in electroplating with low current density to fabricate composite coating. We found the
application of this process in electroplating of nickel, copper, chromium and aluminum increased
their corrosion potentials, and therefore their corrosion resistances. When the performance of
the electrolyte degrades, simple filtering can restore its electrochemical property and recycle its
function. When the used electrolyte is determined to be discarded, it can be made into a solid

fertilizer by simply adding rice husk powder or sugar cane fiber flour.
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