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Non-thermal atmospheric plasmas in mixtures of nitrogen and oxygen gases (possibly with 

presence of water vapour) have been widely studied because of their use in many applications 

such as depollution (elimination of Volatile Organic Compounds, …) or ignition 

(hydrocarbon conversion in lean air/gasoline mixtures). These plasmas are often produced by 

pulsed discharges (corona, DBDs, pre-ionised, …) of short duration (at most some tens of 

nanoseconds), wherein a molecular complex kinetics takes place. A great amount of works 

have been performed up to now about the kinetics of N2, O2, as well as H2O molecules. 

However there is little knowledge about hydrocarbons and, more generally, Volatile Organic 

Compounds (VOCs) as far as the decomposition of such molecules in cold plasmas is 

concerned. This talk will be focussed on the kinetics of some hydrocarbons (ethene, ethane, 

propene, propane) and VOCs (formaldehyde, acetaldehyde) provided as examples to get 

insight into the decomposition mechanisms of organic molecules in nitrogen or in 

nitrogen/oxygen mixture plasmas. Recent results obtained using photo-triggered discharge 

reactors will be discussed and the importance of quenching collisions of the nitrogen 

metastable states will be highlighted. This type of pre-ionised discharge allows to obtain 

transient homogeneous plasmas, and experimental data about molecule or radical 

concentrations are compared to predictions of a self-consistent modelling coupling the 

discharge physics to the plasma chemistry. In this way new kinetic data can be proposed 

without making restrictive assumption about the electrical energy deposition into the 

discharge. The usefulness of the so-obtained data for the understanding of the organic 

molecule conversion in the filamentary plasmas of corona or dielectric barrier discharges will 

be discussed. 
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