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Surface reactive species on MnO,-Ce O, catalysts towards toluene oxidation
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Abstract: Aseries of MnOy-CeO2 mixed oxide catalysts with various Mn/(Mn+Ce) mole ratios were prepared by redox-precipitation method and were tested for the
catalytic oxidation of toluene. The results indicated that MnOy-CeO2 mixed oxide presented superior catalytic performance to pure CeO2, and MnOy(0.5)-CeO2
exhibited the highest catalytic activity with T9g=190 C. The structure properties and surface reactive species of the catalysts were characterized by BETXRD,H2-
TPR,XPS and Raman techniques. The characterization demonstrated that the MnOy-CeO» catalysts have larger surface area, more oxygen vacancies and lattice
oxygen species, as well as stronger surface oxygen mobilities after the introduction of manganese, which may be due to manganese entering CeO2 lattice to form a
solid solution with fluorite structure. In addition, the results of XPS and Raman with different excitation wavelength measurement of MnOx(0.5)-CeO2 indicated that

manganese was mainlyin the form of Mn%* and distributed on the surface of the catalyst, and Ce was enriched in the bulk of the catalyst. The highly dispersion of
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surface Mn** was believed to play a crucial role in toluene oxidation. Ce *was notinvolved in the reaction directlybut functioned as the electron transfer regent.
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