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Catalytic degradation of gaseous chlorobenzene via DBD
plasma combined with cerium/siderite composite
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Abstract: In this paper, a composite catalyst of cerium(Ce) and siderite(Sid) was prepared by impreg-
nation method using Sid as the material to catalyze the degradation of gaseous chlorobenzene with die-
lectric barrier discharge(DBD) plasma. The Ce/Sid composite catalyst was characterized by X-ray dif-
fraction(XRD), scanning electron microscope(SEM) and BET surface area analyzer. The effects of
process parameters(initial mass concentration, applied voltage, and gas flow rate) on the removal effi-
ciency and energy yield of gaseous chlorobenzene were investigated. The results showed that the pre-
pared Ce/Sid composite catalyst had the best effect on the catalytic degradation of gaseous chloroben-
zene with DBD when the mass ratio of Ce to Sid was 0. 6 and the calcination temperature was 500 “C.
When the initial mass concentration of chlorobenzene was 190 mg/m’, the gas flow rate was 0. 7 m’/h
and the applied voltage was 7 kV, compared with the DBD system alone, the degradation efficiency
and mineralization rate in the Ce/Sid/DBD catalytic system increased by 26. 45% and 16. 20% , respec-
tively, and the ozone mass concentration decreased by 65. 02%.
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