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Experimental Study on SFs Degradation Using a y-Al,O3-Silica Gel Dual-stage
Packed DBD System

LI Yalong', TAN Huiyu!, FU Mingli?, LE Yangjing?, ZHANG Xiaoxing'
(1. Hubei Key Laboratory for High-efficiency Utilization of Solar Energy and Operation Control of Energy Storage System,
Hubei University of Technology, Wuhan 430068, China;
2. CSG Electric Power Research Institute, Guangzhou 510663, China)

Abstract: Dielectric barrier discharge (DBD) plasma has been considered a feasible approach for treating SFe waste gas.
Nevertheless, due to the high chemical stability of SFs molecules, it is often difficult to achieve both a high degradation
rate and favorable product distribution during the decomposition process. To address this challenge, a dual-stage packed
DBD experimental platform was constructed in this study for SFs degradation. The y-Al2O; catalyst was filled in the
first-stage reaction tube to enhance the SFe degradation efficiency, while porous silica was packed in the second-stage re-
action tube to regulate the distribution of decomposition products. Experimental results show that, under an input power
of 110 W and with an SFs concentration of 4%, the overall degradation rate reaches 85.86%. As for the degradation prod-
ucts, both reaction stages produce the same types: SO2, SO2F2, SOF2, and SOFs. However, the first-stage reaction tube
primarily generates SO2F2, which is difficult to handle, while the second-stage reaction tube mainly yields SO, indicating
that effective regulation of degradation products is achieved. This research provides an experimental support for the deg-
radation of SF¢ waste gas and offers a direction for its industrial application.

Key words: packed-bed DBD; SFs; y-AL2Os3; silica gel; degradation rate; product regulation
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