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Growing metallic oxide nanostructures is an easy task. This can be done by simply heating in 

the air many different metals (Cu, Fe, Zn, Nb, etc.) For instance, oxidation of copper between 

400 and 700°C gives spontaneously CuO nanowires. This is mainly due to the development of 

stress between the different “scale”-oxides that forms from the metal to the outermost surface 

accordingly to the phase diagram. However, growth mechanisms are still disputed. 

These processes occur at relatively high temperature (above 350°C typically) and the level of 

stress can be adapted to create new nanostructures if the temperature is lowered. However, 

oxidation slows down as the temperature falls. Then, plasmas are required to provide active 

species on the surface that might increase the oxidation rate compared to ground oxygen 

molecules. At atmospheric pressure, they are much easier to adapt on continuous-flow 

industrial processes. It turns out that it works but only over a limited temperature range 

(100°C typically below the limit of 350°C), corresponding to the energy gain due to the 

surface dissociation of O2 molecules. Within the range, it is possible to design new 

nanostructures for a given metal like nanowalls, nanoflowers, etc. 

Oxide growth is ruled by ambipolar diffusion of charge species within the “scale”-oxides. 

Biasing the sample modifies the diffusion rate. Then, ions and electrons of the plasma might 

affect indirectly the oxide growth by modifying the sheath potential. Simple calculations show 

that it is very limited with respect to voltages needed to improve significantly the diffusion 

rate of charge species in the solid. On the other hand, the ion flux can be used directly to 

sputter the surface in an anisotropic manner. This can only be performed at low pressure. This 

process is extremely fast and makes it possible to create long nanowires within one or two 

minutes, whereas hours are needed for thermal oxidation. However, the growth mechanism is 

very different. 
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