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Copper is commonly employed in industrial wiring applications, owing to its excellent thermal,
electrical and mechanical properties. However, Cu wires are easily oxidized when exposed to air [1]
and conventional anticorrosion coatings have several issues, such as affecting the dimension, and
the properties of the underlying material. Thereby, research efforts are devoted to develop effective
and lightweight coatings to successfully prevent oxidation of Cu wires and possibly increase the
electrical conductivity of the material with the aim of saving production costs. Graphene grown via
chemical vapor deposition (CVD) is an interesting candidate material for ultrathin coating of Cu wires
thanks to its extraordinarily high thermal and electrical conductivity, strength and adhesion to the
original morphology of the surface [2-4]. We report the successful CVD growth of graphene on
commercial Cu wires by controlling and optimizing sensitive growth parameters, and the
morphological, spectroscopic, and electrical characterization of the samples as prepared and after
natural aging. Our results demonstrate that graphene can effectively enhance the electrical
properties of Cu cables, leading to 0.7-2.0% improvement in conductivity, with respect to pristine Cu
wires, after 1 year. This process, carried out in safe conditions and using short times, paves the way
for the development of an innovative reactor to enable in-line coating at industrial scale.

References

[1] D. L. Cocke, R. Schennach, M.A. Hossain, D.E. Mencer, H. McWhinney, J.R. Parga, M. Kesmez, J.A.G.
Gomes, M.Y.A. Mollah, Vacuum 79 (2005) 71.

[2] K.S. Novoselov, S.V. Morozov, T.M.G. Mohinddin, L.A. Ponomarenko, D.C. Elias, R. Yang, I.I. Barbolina,
P. Blake, T.J. Booth, D. Jiang, J. Giesbers, E.W. Hill, A.K. Geim, Phys. Status Solidi Basic Res. 244 (2007)
4106.

[3] H.Kashani, Y. Ito, J. Han, P. Liu, M. Chen, Sci. Adv. 5 (2019) 1.

[4] V. Miseikis, D. Convertino, N. Mishra, M. Gemmi, T. Mashoff, S. Heun, N. Haghighian, F. Bisio, M.
Canepa, V. Piazza, C. Coletti, 2D Mater 2 (2015) 014006.

diameter

I 1.74 mm

[ J1.37mm

=}
]
-
]
o
o
(-
O
~

& (% variation vs pristine Cu)

05{ ‘
0 6
Aging time (months)

Figure 1: Appearance (a) and optical images (b) of pristine and Gr-coated Cu wires. Conductivity improvement
of Gr-coated Cu wires through aging (c).
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