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Non-thermal plasmas produced with atmospheric molecular gases, or by a mixture of them with noble gases, are of great interest for a number of technological applications that take into account both physical and chemical processes. These plasmas are rich in active components, such as O, N and excited metastable species, which favors the different plasmochemical processes which are necessary for such applications.

The Axial Injection Torch is an open-air plasma that has shown a very good result for the destruction of hazardous compounds [1]. In this work, the axial distribution of species present in this plasma and the values of vibrational, rotational and excitation temperatures have been calculated by spectroscopic methods during the TCE destruction. The results have been compared with the destruction and removal efficiency (DRE) obtained in this torch at the same experimental conditions.

The excitation temperature was obtained by the population of the excitated states of Chlorine (Cl I). The vibrational and rotational temperatures were obtained by the rotational bands of N2+ that is fitted to theoretically calculated spectrum using the LIFBASE program. Similar values of excited temperature and vibrational temperature are obtained (~8000 K) but the rotational temperature is lower (~7000 K). The dependence of these parameters on the microwave power, gas flow and TCE concentration is also calculated.

Different atomic and molecular species are found in the plasma. The atomic species: C, Cl, H, N, O are result of dissociation of TCE and of the atmospheric molecules and the molecules: CN, N2+, CO2, NO are produced by ionization of the air molecules and by recombination of other atomic species. 
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