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Synergetic Effects of Silicon Carbide and Molecular Sieve Loaded Catalyst on

Microwave Assisted Catalytic Oxidation of Toluene

WANG Xiao-hui, BO Long-li, LIU Hai-nan, ZHANG Hao, SUN Jian-yu, YANG Li, CAI Li-dong
(School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: Molecular sieve loaded catalyst was prepared by impregnation method, microwave-absorbing material silicon carbide and the
catalyst were investigated for catalytic oxidation of toluene by microwave irradiation. Research work examined effects of silicon carbide
and molecular sieve loading Cu-V catalyst’s mixture ratio as well as mixed approach changes on degradation of toluene, and
characteristics of catalyst were measured through scanning electron microscope, specific surface area test and X-ray diffraction analysis.
The result showed that the fixed bed reactor had advantages of both thermal storage property and low-temperature catalytic oxidation
when 20% silicon carbide was filled at the bottom of the reactor, and this could effectively improve the utilization of microwave energy
as well as catalytic oxidation efficiency of toluene. Under microwave power of 75 W and 47 W, complete-combustion temperatures of
molecular sieve loaded Cu-V catalyst and Cu-V-Ce catalyst to toluene were 325°C and 160°C, respectively. Characteristics of the
catalysts showed that mixture of rare-earth element Ce increased the dispersion of active components in the surface of catalyst,
micropore structure of catalyst effectively guaranteed high adsorption capacity for toluene, while amorphous phase of Cu and V oxides
increased the activity of catalyst greatly.
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Fig. 1 Schematic of the fixed bed reactor
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Fig. 2 Temperature-rising curves of different 5A molecular sieves

and silicon carbides by microwave irradiation
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Fig. 3 Catalytic oxidation of toluene by silicon carbide and catalysts
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Fig. 4 Influence of different SiC distributions

in catalytic oxidation of toluene
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Fig. 5 Distribution curve of bed temperature
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Table 1  Surface elemental analysis of two catalysts
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Al 7.02 6.76 Mg 0.61 0.54
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