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Study on Catalytic Oxidation of Benzene by Microwave Heating

ZHANG Yu-cai, BO Long-li, WANG Xiao-hui, LIU Hai-nan, ZHANG Hao
(School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: The performance in catalytic oxidation of benzene was investigated in two different heating modes, microwave heating and
conventional electric furnace heating. The effects of copper ( Cu)-manganese (Mn) mass ratio, doping dose of cerium ( Ce) and
calcination temperature on the catalytic activity of Cu-Mn-Ce/molecular sieve catalyst were also checked in catalytic oxidation of
benzene with microwave heating, and the catalysts were subsequently characterized by scanning electron microscope (SEM) and X-ray
diffraction (XRD). The results showed that the catalyst had better catalytic activity for the oxidation of benzene under microwave
heating than electric furnace heating, and high oxidation efficiency for benzene was reached due to the “local hot spots” and dipole
polarization effect of microwave and stable bed reaction temperature. Under the conditions of Cu, Mn and Ce mass ratio 1: 1: 0. 33 and
calcination temperature 500°C , the catalyst had the optimal catalytic activity for benzene oxidation, and its light-off temperature and
complete combustion temperature were 165°C and 230°C , respectively. It was indicated by characteristics of XRD and SEM that the
presence of copper and manganese oxides and Cu, {Mn, ;O, with spinel crystal improved the catalytic activity of the catalyst, and the
doping of Ce promoted the dispersion and regularization of active components. High calcination temperature led to the sintering of the
catalyst surface and agglomeration of active components, which decreased the catalytic activity of the catalyst in the catalytic oxidation
of benzene.

Key words : microwave heating; molecular sieve; Cu-Mn-Ce loaded catalyst; catalytic oxidation; benzene
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Fig. 4 SEM images of catalysts before and after reaction in the two different heating modes
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