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Fig. 1 Schematics of experimental system
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Fig.2 SEM images of pumice and Fe-coated pumice
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Fig. 3 Nitrogen sorption isotherm of pumice and
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Fig. 5 FT-IR spectra of catalysts

Fig. 4 XRD patterns of catalysts
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Fig. 6 Effect of Fe-coated pumice dosage on Fig. 7 Effect of different catalysts on the removal
the removal rate of DEET efficiency of DEET
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Fig. 9 ~ Effect of catalyst recirculation on the removal efficiency of DEET and the Fe leaching
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Fig. 10 Effects of different modes combined Fe-coated pumice and radical scavengers on the removal of DEET
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Degradation of DEET in aqueous solution with Fe-coated pumice enhanced by
wetted-wall dielectric barrier discharge plasma

ZHENG Xuesong', SUN Yabing"", YU Zhongging', SUN Hao', CHEN Ming’

1. State Key Laboratory of Pollution Control and Resource Reuse, School of the Environment, Nanjing University, Nanjing
210046, China

2. Nanjing Research Institute of Environmental Protection, Nanjing 210013, China

*Corresponding author, E-mail: sybnju@163.com

Abstract In this study, N,N-diethyl-m-toluamide (DEET) was used as the model pollutant to evaluate the
feasibility of pollutants removal by wetted-wall dielectric barrier discharge (DBD) combined with Fe-coated
pumice. Fe-coated pumice composites were prepared by impregnation method -and characterized by SEM, XRF,
XRD, FT-IR and BET. The effects of discharge voltage, initial pH value and catalyst dosage on DEET removal
efficiency were also investigated in this system. The results showed that the removal efficiency of DEET was
90.52% when the initial DEET content was 20 mg-L™", initial pH was 7, discharge voltage was 15 kV, and Fe-
coated pumice dosage was 0.45 g and the treatment duration was 27 min. And the catalyst still maintained high
removal efficiency for DEET after four cycles. Compared with single wetted-wall dielectric barrier discharge
plasma, the removal efficiency of DEET increased by 13.22%;, and the first-order kinetic reaction rate increased
by 62.26%. At the same time, the concentration of ozone in-the system decreased in the presence of catalyst.
Finally, the possible mechanism of DBD combined with Fe-coated pumice was discussed. This study can
provide theoretical reference for the application of DBD technology in water organic pollutants control.

Keywords wetted-wall dielectric barrier discharge; N, N-diethyl-m-toluamide; Fe-coated pumice; catalytic

ozonation



