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Fig. 1 Schematic diagram of experimental set-up
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Table 1 Physicochemical properties of catalysts
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Abstract In this study, the manganese-based catalysts of MnO /13X and MnO,/y-Al,O, were prepared by an
equal volume wet impregnation method, and the oxidation performance on ethyl acetate degradation by these
manganese-based catalysts combined with dielectric barrier discharge (DBD) plasma was evaluated under the
adsorption-intermittent discharge mode. The BET, SEM and XPS characterization was performed to analyze the
reasons for the different oxidation performance between MnO,/13X and MnO /y-Al,O;. The result of the DBD
oxidation experiment showed that compared with 13X and y-AlLO,, loading the active component of MnO,
could lead to the increase of CO, yield rate by 36.3% (MnO,/13X) and 29% (MnO /y-Al,O;), respectively, the
increase of CO, selectivity up to over 98%, and significant decrease of the by-product of ozone. The result of
characterization demonstrated that the contents of Mn*" and lattice oxygen on MnO,/13X were higher than those
of MnO,/y-Al,O,, which were beneficial to the degradation of ethyl acetate. Finally, the kinetics model was
established based on the plasma degradation mechanism of adsorbed ethyl acetate and the experimental results
of different packing materials. This study paves the way for the optimization and application of catalysts in the
system of DBD degradation of VOCs.

Keywords dielectric barrier discharge (DBD); ethyl acetate; manganese-based catalyst; kinetic
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