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Fig. 10 Energy efficiencies in different reactors
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Variation curves of O, and N,O concentration with voltage in different reactors
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Influence of electrode structure of DBD reactor on the discharge
characteristics and degradation performance of toluene

WANG Pengyong, DANG Xiaoqing", LI Shijie, YU Xin, WANG Qi, MENG Xiangkang

Key Laboratory of Environmental Engineering of Shaanxi Province, School of Environment & Municipal Engineering, Xi'an
University of Architecture & Technology, Xi'an 710055, China
*Corresponding author, E-mail:dangxq@163.com

Abstract In order to investigate the influence of the electrode structure of the DBD reactor on the discharge
characteristics and toluene degradation performance, reactors with three different structures of high-voltage
electrodes (rods, threaded rods, coils) and ground electrodes (copper mesh, copper tape, copper wire)
were designed. The discharge characteristics of reactors with different electrode structures were analyzed by
discharge images, emission spectra, voltage-current waveforms, Lissajous figure, discharge power, and gas
temperature of the discharge gap. The influence of electrode structure on toluene degradation performance was
evaluated by removal efficiency, mineralization rate and energy efficiency. The results showed that the order of
discharge intensity of three different high-voltage electrodes was coil > rod > thread rod. When the initial
toluene concentration was 678 mg-m*, the applied voltage was 12~20 kV, and the reactor was equipped with
the coil high-voltage electrode, the reactor’s discharge power and gas temperature of the discharge gap were
low, which were 0.4~10.3 W and 28~64 °C, respectively, while the toluene removal rate , mineralization rate
and energy efficiency reached the highest, which were 77.71%~100%,21.03%~35.96%, 4.96~8.81 g-kWh™,
respectively. Among the three reactors with different ground electrode structures, the reactor with copper strip
exhibited the strongest discharge intensity, the toluene removal rate, mineralization rate and energy efficiency of
the toluene were 25.3%~100%,3.41%~35.96%,4.96~23.17 g-kWh'', respectively. This study can provide
reference for structural optimization and material selection of DBD reactor in the application of toluene
degradation,

Keywords =~ dielectric barrier discharge; electrode structure; discharge characteristics; energy efficiency;

temperature; mineralization rate
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