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The efficiency of Dielectric Barrier Discharges (DBDs) to break up Volatile Organic 

Compounds (VOCs) were already shown [1-3], but much of work remains to be made to achieve a 
full understanding of the physico-chemical mechanisms responsible for this decomposition. For 
some VOCs like aliphatic hydrocarbons, alcohols, or aldehydes, it seems clear that production of 
oxygen atoms and hydroxyl radicals in the plasma leads to the removal of the undesirable 
molecule through oxidation processes. The higher the specific electrical energy deposited in the 
gas mixture, the higher radical productions and removal of those molecules.  

In the present study, a DBD in cylindrical geometry working in nitrogen and oxygen gas 
mixture at atmospheric pressure, driven by an AC high voltage power supply and operating in 
filamentary mode was used for 2-heptanone (C7H14O) decomposition. The DBD was 
characterized by discharge voltage, transferred electrical charge and specific energy deposited in 
the gas mixture (Joule/litre). The initial concentration of 2-heptanone, the specific energy and 
the total gas flow rate were always kept constant during this study; only the oxygen 
concentration was modified. Efficiency of the DBD for the 2-heptanone decomposition was 
determined by two complementary techniques: gas chromatography analysis and chemical 
ionisation in the compact FTICR mass spectrometer BTRAP [4].  

 

 
Fig. 1 The effect of oxygen percentage on 2-heptanone removal by DBD, for 300 ppm initial 
concentration of 2-heptanone, 250 J/l, 0.6 l/min. 



 
Results show that under DBD working in N2+O2 gas mixture with small oxygen percentage 

(about 2-3%) 2-heptanone is about 30% more efficiently removed than in pure nitrogen (Fig. 1). 
This can be explained taking into consideration that more O atoms are produced increasing the 
oxygen percentage in the gas mixture. The decrease of the removal efficiency for an oxygen 
percentage greater than 3 % is not yet definitely explained, but it is noteworthy that such a 
behavior has been also encountered for the removal of toluene using another type of DBD [5]. 

     

 
Fig. 2 The effect of oxygen percentage on the by-products resulted from 2-heptanone removal by DBD, 
for 300 ppm initial concentration of 2-heptanone, 250 J/l, 0.6 l/min 

 
By-products following the 2-heptanone oxidation identified by FID chromatographic 

measurements, at the exit of the DBD reactor working in dry nitrogen-oxygen gas mixture are: 
acetone, propanal, acethaldehyde, pentanal and butanal (Fig. 2). Besides these by-products n-
hexane, n-pentane, isopentane and butane were identified at the exit of the DBD reactor working 
in nitrogen. Except acetone, all the other by-products, identified in DBD reactor working in 
nitrogen-oxygen gas mixture, have the same evolution with respect to oxygen percentage variation 
(Fig. 2). Works are in progress in order to explain these results. 
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