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Abstract: 
Plasma, as derived from strongly ionized gases, and often described as the fourth state of matter 
consists of a mixture of electrons, ions and neutral gaseous species. Strong ionization of gases is not 
generally achieved by combustion process. Therefore, the formation of CO and CO2 is negligible in a 
plasma process when the plasma gas is reductant. So, Radio-Frequency (RF) thermal plasma is 
particularly attractive for application to advanced processes which can decrease the greenhouse gas 
e luents released to atmosphere. For many applications, RF thermal plasmas which generate gas 
temperatures in excess of 4000oC are considered adequate for many high temperature’s applications. RF 
plasma torch is electrodeless with very high control of the chemical atmospheres. This technology 
provides high throughput in a continuous process. A review of the most interesting chemical synthesis by 
RF plasma reactors from laboratory studies to commercial scale will be presented. Many powders and 
nanomaterials synthesis will be discussed such as carbon nanostructures (carbon nanotube, fullerene, 
graphene, etc.); refractory nitrides, carbides and borides; oxides, elemental Si; powder spheroidization; 
etc. Perspectives on future development with RF thermal plasma reactors will be addressed. 
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