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Abstract As a novel advanced oxidation process, non-thermal plasma has received considerable attention in recent years due to its
high removal rate and environmental compatibility. The plasma discharge characteristics of different electrode materials have an
important effect on the degradation of pollutants. In this study, a dielectric barrier discharge plasma reactor was applied to treat methyl
orange simulated wastewater to explore the effects of different electrode materials ( tungsten, stainless steel and copper) on the
electrical characteristics and the degradation performance of methyl orange. The results demonstrated that the electrode material affected
the degradation of methy orange mainly by altering the energy input in the discharge process. In each alternating current (AC) cycle,

the breakdown voltage of the electrode was varied due to the work function and hardness of the electrode. Compared to other two
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electrodes, the breakdown of copper electrode occurred earlier, the current amplitude and energy injection were larger, and the
discharge power was correspondingly the highest. The removal efficiency of methyl orange in descending order was copper > tungsten >
stainless steel. Above 90% removal rate was achieved by using copper and tungsten electrodes, while only 78% removal rate at
stainless steel. The production of H,0, and O, using different electrodes were also different during the discharge process. While
applying higher discharge power, more H,0, and O, were produced and the generation of H,0, was more dependent on by discharge

power. Compared with stainless steel electrode, the discharge power of copper electrode increased by 5% , and the production of O and

H,0, could increase by nearly 41. 0% and 34. 3% respectively, which leading to better degradation of methyl orange.

Keywords electrode material plasma discharge characteristic
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Fig. 1 Schematic of Experimental Setup
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Fig.2 Voltage and Current Waveform of Plasma Discharge Process with Different Electrode Materials
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Fig. 4 Degradation Efficiency of Methyl Orange with Different Electrode Materials
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