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The interest in CO2 plasma has been revived by environmental concerns but CO2 plasma are also
of interest for some surface treatment processes or spacecraft planetary atmosphere entry, as
well as in situ resources utilization (ISRU) on Mars. Beyond applications, CO2 plasmas are a

valuable test case for molecular plasma kinetics. Being a triatomic molecule, CO2 in a plasma
leads both to intra- and inter-molecular vibrational energy transfers. It can also dissociate in
relatively large proportion producing very reactive radicals (O, O(1D)) or metastable states
(CO(a3Pi)) which carries large amount of energy. All these contributions make CO2 plasma
kinetics very rich and complex. At the same time both CO2 and CO have also very strong line
strengths in the mid-infrared allowing for relatively easy experimental measurements even with
low densities. Therefore, when studying the mechanisms controlling pure CO2 and CO2
containing plasma kinetics, many types of important processes taking place in any molecular non
thermal plasma are investigated. Despite the numerous works performed since the early studies
of CO2 lasers, many fundamental data are either missing of suffer from large uncertainties. This
makes accurate and predictive models of CO2 plasmas very challenging. We have therefore
performed a series of experiments in pulsed DC glow and RF discharges to investigate separately
different aspects of CO2 containing plasmas by comparing time resolved infrared absorption
measurements with OD kinetics models developed at IST Lisbon. In pure CO2, the direct electron
impact dissociation, the e-V, V-V and V-T energy transfers as well as the key role of CO(a3Pi) and
negative ions have been investigated. In CO2/CH4 plasma (relevant for gas reforming
applications), the relative quenching efficiency of CO and CO2 by H, H2, CH4 and H20 has been
studied. The role of large specific surface materials as well as catalyst has also been investigated.
In particular, infrared absorption spectroscopy is performed through catalyst pellets under the
same CO2/CH4 plasma exposure in order to compare the data of species detected both in the
plasma and the adsorbed phase for gaining better understanding of plasma/catalyst interaction.
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