
Fig. 1 Experimental setup. 
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Fig. 2 Discharges configurations. 
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Dielectric barrier discharges (DBDs) at atmospheric pressure are widely used for 
environmental applications [1]. The ability of these discharges to generate oxidizing species is 
exploited for VOC removal. In the last ten years, the coupling between the plasma and a 
photocatalyst (TiO2) has been investigated in many configurations. TiO2 is the most studied 
photocatalyst and leads to CO2 and CO as oxidation products with a high CO2 selectivity. Studies 
performed on a cylindrical DBD have showed the importance of the surface reactions in the 
destruction process [2]. To improve the interaction between the plasma and the TiO2 surface, a 
surface DBD has been developed [3].  

The setup consists in two aluminium electrodes glued to both sides of a 2 mm thickness 
glass plate. The upper electrode is connected to the power supply (AC 50Hz), the lower electrode 
being grounded. As the grounded electrode is much larger than the high voltage one, the plasma is 
only on the high voltage side of the plate (see figure 1).    

 

Several configurations have been tested: 

- A single plate configuration, with only one setup as described before (figure 2a). 

- A single plate configuration where the plasma area is covered by glass fibres coated with 
TiO2 nanoclusters (figure 2 b).  

- A two plates configuration, with two setups facing each other (figure 2 c). 

The results have also be compared with those obtained using a cylindrical discharge (d), with or 
without photocatalytic material.  
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Fig. 3 C2H2 removal rate as a function of energy density for all the discharges 
configurations. Open symbols are with the cylindrical geometry. Full symbols are for 
surface discharges. Circles open or full are with TiO2 in the discharge. The different surface 
configurations are the single plate (stars and full circles), and the two plates configuration 
(squares). 

             The gas mixture is dry air with 1000 ppm of C2H2 at atmospheric pressure. C2H2, CO2 and 
CO concentrations are measured using gas chromatography.  

Figure 3 shows the C2H2 destruction rate as a function of the injected energy (J/L). 

            For the surface discharge, the destruction rate is unchanged whatever the configuration 
used. The two plates and the photocatalytic material allow reaching a higher energy range, but do 
not increase the destruction.  

            It appears that the photocatalytic material has no effect on C2H2 removal in surface 
discharge whereas it has a strong effect in the cylindrical discharge. Moreover, the destruction 
efficiency is better for the surface discharge.  

            The fact that the destruction is better with the surface discharge, but unchanged by the 
photocatalytic material suggest that the destruction mechanisms are already optimized by the 
surface discharge, and can not be increased further by the TiO2. To complete the comparison 
between surface and cylindrical discharges, ozone measurements will also be presented.                           
The role of the dielectric surface with respect to oxidizing species yield will be discussed.  
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