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Copper oxide nanowires have been widely studied recently in various application

domains such as field emission devices, solar cells, gas sensors or heterogeneous

catalysts. In this context, thermal oxidation is a very attractive method to produce

copper oxide nanowires because of its ease of implementation. In this study, we

present an innovative strategy to synthesize nanowires. This very simple process

consists in exposing a copper film directly to the afterglow of an argon-oxygen

micro-plasma at atmospheric pressure. In the afterglow, molecular oxygen is strongly

dissociated into atomic oxygen, leading to a gain in oxidation rates at low temperature

in comparison with thermal oxidation. As a result of this, the growth of long and dense

nanowires is obtained for shorter treatment times (only a few minutes) at lower

surface temperatures (~ 550 K).

TEM analyses clearly indicate that most of the produced nanowires are

single-crystalline CuO with a monoclinic structure and random axial crystallographic

orientations. However, some nanowires exhibit a bi-crystalline structure with a

twin-boundary along their growth direction. The growth mechanism is driven by

stress-induced migration due to the development of stress gradients caused by the

formation of copper oxide layers CuO and Cu

2

O. In order to characterize the copper

oxide film underneath the nanowires, X-ray diffraction and SIMS measurements are

carried out. Residual stresses have been assessed by using the curvature method

and the sin

2

ψ method. A specific study based on the local stress evolution

measurement is proposed to determine accurately its influence on the growth of

copper oxide nanowires.
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