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Abstract 

The goal of our purpose is to point out the unusual chemistry under plasma conditions .we have chosen simple species such as hydrogen atom or molecule and some radicals species which are the key parameters of surface treatment in microelectronic and polymer surface treatment.

From optical emission spectroscopy to fundamental orbital simulations and some specific surface properties we explain what is a chemical phenomenon and how to measure the difference from fundamental states and excited states . For that we need measures and scales of reactivity that is why we have developed  different concepts connected with usual thermodynamic measures such as electronic affinity, polarisability ,acid base scale ,dipole measure with and without electrical field , Bohr radius and volume of excited sates ,viscosity ,triplet spin state ,homo and lumo orbitals ,and the very important laws of Polanyi ( Nobel Prize) to explain the role of vibration and rotation states during the electron –atom or molecule interaction in the elementary step of the plasma reaction

In any case we try to demonstrate through our experimental set up the role of these concepts which permit to clarify some results and give us a tool to qualify the” chemistry of a plasma” and open the way of process such as surface treatment of polymer with specific polar surface properties, depollution process, high purity material .

The plasma chemistry began a tool connected with the quantum mechanics and open the understanding of the specific properties of excited orbitals from atom or radicals ( CF2,CH2,NH,N2 ,O2,etc )

But at last we point out the unusual main properties of plasma processes : energy efficiency and sustainable development by low consumption of reagents (10-6 of the usual chemical process) that is why plasma processes are the best way for gas phase depollution .

