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1. Air pump; 2. Desiccator; 3. Adsorption column; 4. Flowmeter; 5. Microinjector; 6. Volatilizer; 7.Electric furnace; 8.Buffer bottle;
9.Thermocouple; 10.Quartz tube; 11.Modified microwave oven; 12.Ammeter; 13.Transformer; 14.Methanol absorber; 15.Alkali
liquor absorber; 16.Gas chromatograph
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Fig.1 Schematic diagram of experimental process
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(a) 3 % SiC composite carrier (b) Cu/3 % SiC composite carrier
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Fig.2 Effect of SiC mixing ratio on toluene
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Fig.3 XRD of the composite carrier with 3 %
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Fig.4 SEM of different catalysts
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Tab. 1 Specific surface area, pore volume and average pore diameter of different catalysts

AT HeRmAR/m* g FLABem’ g FHL42/ nm
3% SiC 2 &k 362.15 031 3.36
Cu 3% SiC 5 & 8k 284.28 0.26 3.22
Cu-Mn /3% SiC 2 & # 4k 246.50 0.20 3.13
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Fig.7 Effect of different calcination time on catalyst
rﬁ]jb 8 h. performance in catalytic oxidation of toluene
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Preparation of composite carrier loaded catalyst and microwave assisted
catalytic oxidation of gaseous toluene

YANG Quan, ZHANG Hao, BO Longli
(School of Envir. And Muni. Eng. ,Xi’an Univ. of Arch. & Tech. Xi’an 710055,China)

Abstract: Molecular sieve powder, silicon carbide powder and copper (Cu), manganese (Mn) and cerium (Ce) saline solutions were
mixed completely, and then pelletized and calcined to prepare composite carrier loaded Cu-Mn-Ce catalyst. The catalyst prepared was
applied to oxidize gaseous toluene under microwave irradiation and continuous flow mode, and catalytic performance was mainly
checked. The research showed that optimization preparation conditions of the catalyst were kaolin as the binder, 3% silicon carbide
doping amount, 1:1 mass ratio for Cu and Mn and 5% loaded amount respectively, 1.67% cerium doping amount, 500 ‘C calcination
temperature and 8 h roasting time. Under the reaction temperature of 210 °C, the removal efficiency of toluene reached 95% by
microwave assisted catalytic oxidation using optimized catalyst. It indicated that the prepared catalyst owned good catalytic activity and
performance under low temperature.

Key words: composite carrier loaded Cu-Mn-Ce catalyst; microwave heating; catalytic oxidation; toluene
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