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Investigation into catalytic performance of metal oxide catalysts in
green Baeyer-Villiger oxidation of cyclohexanone to £-caprolactone within
the benzonitrile system
GAO Yan, JIN Hai-bo" , YANG Suo-he, WANG Long-yu, GU Qing-yang, HE Guang-xiang, MA Lei

(Beijing Key Laboratory of Fuels Cleaning and Advanced Catalytic Emission Reduction Technology,
School of Chemical Engineering, Beijing Institute of Petrochemical Technology, Beijing 102617, China)

Abstract: MgO catalysts were synthesized via the co-precipitation method and subsequently employed in the green
Baeyer-Villiger (B-V) oxidation of cyclohexanone to &-caprolactone. The effects of the precipitation conditions of the
catalyst precursor, precursor calcination time, precursor calcination temperature and reaction conditions on the conversion
of cyclohexanone, as well as the selectivity and yield of caprolactone were investigated. The prepared catalysts were
characterized by means of X-ray diffraction (XRD) ,scanning electron microscopy (SEM) and Brunauer-Emmett-Teller
(BET) specific surface area measurement. Moreover,a systematic study was conducted to evaluate the effects of different
solvents on the reaction performance.lt was found that benzonitrile , when used as a solvent, exhibited a higher selectivity
compared to acetonitrile.The experimental results indicated that the pH value of the precipitating solution , the calcination
time,,and temperature of the precursor had a profound influence on the catalytic performance of the MgO catalysts.
Specifically,, when the pH of the precipitating solution was maintained at 11, the precursor was calcined for 2 h at a
temperature of 600°C ,an MgO catalyst with uniformly distributed particles and an appropriate pore size was successfully
obtained.This catalyst demonstrated excellent catalytic activity in the oxidation of cyclohexanone to &-caprolactone.
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