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Plasma is not an invention of mankind. It has been around for much longer than we have. The 

word plasma is derived from the ancient Greek language, where it meant ‘that what is built’, 

or ‘that what is formed’. A plasma is a collection of free charged particles moving in random 

directions that is, on the average, electrically neutral. Plasma is one of the four fundamental 

states of matter, the others being solid, liquid, and gas [1]. Plasma has properties unlike those 

of the other states. Normally, the electrons in a solid, liquid, or gaseous sample of matter stay 

with the same atomic nucleus. Some electrons can move from atom to atom if an electrical 

current flows in a solid or liquid, but the motion occurs as short jumps by individual electrons 

between adjacent nuclei. In plasma, a significant number of electrons have such high energy 

levels that no nucleus can hold them [1, 2]. 

Chemical plasma is new challenges to materials science and chemistry. The relatively large 

fragmentation of injected monomers, the high temperature of the plasma medium, and chemi-

cal energies of radicals give principal advantages to plasma methods [3]. New materials are 

possible, the freedom of choice in constituents is unlimited, and material properties such as 

crystallinity and morphology can be “chosen”. The low material content and high fragmenta-

tion make plasmas relatively safe and environmentally friendly. The problems with chemical 

plasma are two-fold. First, it is difficult to achieve large fluxes, and, thus, high process rates 

and plasma treatment on large scale need further advance. Second, as plasmas are far from 

thermodynamic equilibrium, it is not easy to design a result [1, 2]. Fragmentation patterns are 

difficult to predict, recirculation and wall production of new monomers may partially replace 

injected monomers, and surface interactions may vary with the radical fluxes, which on their 

turn may be altered by the changing surface processes. Models have been designed, which 

may explain what is observed, but they cannot always be used to predict new routes. There-

fore, it is useful to analyze the problem of chemical plasma in a principal way and to inquire 

how far one can get with a general picture. 

  
Chemically reactive plasma is widely used to modify the surface properties of materials. 

Plasma processing technology is vitally important to several of the largest manufacturing in-

dustries in the world. Plasma-based surface processes are indispensable for manufacturing the 
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very large scale integrated circuits used by the electronics industry [1]. Such processes are 

also critical for the aerospace, automotive, steel, biomedical, and toxic waste management 

industries. Materials and surface structures can be fabricated that are not attainable by any 

other commercial method, and the surface properties of materials can be modified in unique 

ways. Unique materials such as diamond films and amorphous silicon for solar cells have also 

been produced, and plasma based hardening of surgically implanted hip joints and machine 

tools have extended their working lifetimes many fold. 
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