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Evaluation of transparent multilayer graphene coating on copper for color
and oxidation control at low temperatures

Abstract

In this research, transparent multi-layer graphene nanocoating was used to protect copper against oxidation at low temperature and
the role of this coating on maintaining brightness and preventing copper color change was evaluated. For this purpose, multilayer
graphene coatings were applied on copper substrate using chemical vapor deposition (CVD). The multilayer graphene coating
before and after the oxidation test was characterized using Raman analysis, optical and scanning electron microscopes. In addition,
the color changes in the CIE-L*a*b* color space and the reflectance percentage in the range of the visible spectrum were studied.
The results showed that the transparent multilayer graphene coating can maintain the appearance properties of copper after thermal
oxidation for up to 4 hours. The results of the present research show that the multilayer graphene coating is effective in protecting
the oxidation and as a result maintaining the color of copper. In addition, the results of this research showed that graphene oxidation
starts and spreads from the defects and graphene grains boundaries.
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