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Building 1D or 2D nanostructures like nanowires or nanowalls is important for 

numerous applications requiring large-scale nanomaterials production. Here, plasmas 

present a great opportunity since nanowires or nanowalls in plasmas are produced 

not only faster but in bulk quantities with high quality. These quantities are orders 

larger in quantity and time than any other comparing processing method available 

today. However, to master these processes in plasmas, understanding basic mechanisms 

underlying the growth of any nanostructure in plasma is extremely important. 

Moreover, it is also crucial to understand the growth mechanisms ruling in low-

pressure and atmospheric-pressure plasmas compared to a high-temperature but 

thermally stable gaseous environment. Here, we have selected the direct plasma 

synthesis to study these mechanisms, where nanostructures are grown directly on 

exposed materials to only gaseous discharges. This is relevant especially for the design 

of metal electrode materials and plasmonic substrates. Extensive studies were 

performed for the oxidation and growth of metal oxide nanowires and nanowalls. The 

decade long quest for deterministic concepts of plasma synthesis for nanowire and 

nanowall growth will be presented with experimental evidence supported by 

developed theoretical models.  
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