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Low temperature plasmas operated with reactive gases as for example acetylene or silane 

are a breeding place for the production of various kinds of molecules and under certain 

conditions even for the generation of nano- or micrometer-sized particles1,.2. Such 

polymerisation processes initiated and perpetuated by the plasma itself are a versatile tool 

for the fabrication of advanced materials in form of thin films, nanocomposites or 

nanoparticles. From a fundamental point of view such processes offer the unique possibility 

to study complex multicomponent plasmas which are characterized by the existence of a 

great variety of charged and uncharged species whose creation is in addition governed by 

highly different time scales which can vary between a few milliseconds and tens of 

minutes3,4. Due to the response of the discharge to the formation of nanoparticles the 

plasma parameter itself exhibit also drastic changes: from rapid changes in the subsecond 

range to slow growth oscillations with period times of hours.  Given the complexity of the 

whole system the controlled use of plasma based polymerization processes in cutting edge 

applications requires therefore a profound understanding of the underlying physicochemical 

phenomena.  

In this contribution we will focus mainly on hydrocarbon gases following here the 

polymerization chain from the initial formation of negative ions and primary clusters to the 

final growth of particles in the submicrometer range.  

The deposition and subsequent postprocessing of plasma polymerized nanoparticles will be 

discussed as one example of plasma based surface engineering enabling the production of 

coatings with tunable wetability5. 
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