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Abstract

Dielectric discharges are an emerging technique in environmental pollutant degradation, which that are characterized by the
production of hydroxyl radicals as the primary degradation species. For practical application of the plasma reactor, reactor that
can handle large amounts of water are needed. Plasma research to date has focused on small-scale water treatment. This study
was carried out basic study for scale-up of a single DBD (dielectric barrier discharge) plasma reactor. The degradation of N,
N-Dimethyl-4-nitrosoaniline (RNO, indicator of the generation of OH radical) was used as a performance indicator of
multi-plasma reactor. The experiments is divided into two parts: design parameters [effect of distance of single plasma module
(1~14 cm), arrangement of ground electrode (single and multi), rector number (1~5) and power number (1~5)]; operation
parameter [effect of applied voltage (60~220 V), air flow rate (1~5 L/min), electric conductivity of solution (1.4 uS/cm,
deionized water)~18.8 mS/cm (addition of NaCl 10 g/L) and pH (5~9)]. Considering the electric stability of the plasma
reactor, optimum spacing between the single plasma module was 2 cm. Multi discharge electrodes - single ground electrode
array was selected. Combination of power 3-plasma module 5 was the optimal combination for maximum RNO degradation.
The optimum 1st voltage and air flow rate for RNO degradation were 180 V and 4 L/min, respectively. The pH and
conductivity of the solution was not influencing the RNO degradation.
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Fig. 1. Schematic diagram of a cross-sectional drawing of basic module and multi plasma reactor.
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Fig. 3. Effect of distance between single reactor on the
degradation of RNO.
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