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Atmospheric pressure nanosecond repetitively pulsed discharges (NRP) have shown a very

promising energy efficiency in the production of value-added chemicals starting from CO2 and

CH4 mixture [1]. The improvement of this technology requires a deeper understanding of the

kinetics of the plasma chemistry, and consequently the detection of transient species. As an ex-

ample, OH is detrimental for CO2 conversion, due to the reaction CO + OH → CO2 + H [2].

On the other hand, OH can add to CO forming the carboxyl radical that is an intermediate in

the pathways leading to the formation of carboxylic acids [3]. The detection of transient species

in NRP requires selectivity, sensitivity, and high time and space resolution due to the very short

duration of the discharge and the fast chemical kinetics involved. Laser induced fluorescence

(LIF) is the technique that satisfies these needs. LIF is based on the absorption of laser pho-

tons by the state to be probed, and on the observation of light (fluorescence) emitted by an

upper state. In addition, in discharges operating at atmospheric pressure the critical role of the

collisional processes has to be taken into account [4]. To this purpose, we have measured rate

constants of quenching and vibrational relaxation in the OH
(
A2Σ+,υ = 0,1

)
manifold with

various colliders that are present in a CO2 plasma [5]. Finally, we have measured the density

and time evolution of OH in a point-to-sphere NRP discharge of CO2-H2O and CO2-CH4.
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