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Preparation of transition metal oxide catalysts and their performance in
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Abstract: To address the issues of high cost,easy sintering, and susceptibility to poisoning of noble metal catalysts
in the oxidation reaction of benzyl alcohol,this study prepared a variety of transition metal composite oxide catalysts by
the co-precipitation method. The catalysts were characterized using techniques including Fourier Transform Infrared
Spectroscopy ( FT-IR) , Thermogravimetric Analysis ( TG) , Hydrogen Temperature-Programmed Reduction ( H,-TPR) ,
Transmission Electron Microscopy ( TEM ) and Scanning Electron Microscopy ( SEM ). Meanwhile, their catalytic
performance in the oxidation reactions of benzyl alcohol and other substances such as toluene and glycerol was
systematically investigated. The results showed that the Mn, ; Mg, 5 Al composite oxide catalyst exhibited the optimal
performance. Characterization analysis revealed that the layered structure and abundant pores of the Mn, ; Mg, 5 Al
composite oxide catalyst provided sufficient active sites,and the surface hydroxyl groups were conducive to the adsorption
and activation of reactants. Additionally , the catalyst mainly contained Mn** and Mn®" active species,which gave it strong
redox capacity—these are the core reasons for its excellent catalytic activity. This study confirms that the Mn, Mg, 5Al
composite oxide catalyst is an efficient,stable and low-cost catalyst,and has potential application value in the oxidation
reactions of benzyl alcohol and other compounds.

Key words : transition metal oxide catalysts; co-precipitation method; oxidation reaction; redox capacity; benzyl
alcohol
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