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Baeyer-Villiger Oxidation of Cyclohexanone Catalyzed by SBA-15
Supported Silicotungstic Acid

YANG Zhiwang, MA Zhenhong, NIU Lengyuan, MA Guofu, MA Hengchang, LEI Zigiang”

Key Laboratory of Eco-Environment-Related Polymer Materials of Ministry of Education, Key Laboratory of Polymer Materials of Gansu
Province, College of Chemistry and Chemical Engineering, Northwest Normal University, Lanzhou 730070, Gansu, China

Abstract:  Silicotungstic acid (Hs04SiW ;) was supported on SBA-15 with the content of 20% by impregnation. The structure and proper-
ties of the catalyst were characterized by Fourier transform infrared spectroscopy, X-ray diffraction, N, adsorption-desorption, and transmis-
sion electron microscopy. H4O40SiW 1, was highly dispersed on SBA-15 without structural change. The material was applied as an efficient
catalyst for the Baeyer-Villiger oxidation of cyclohexanone under different conditions such as the catalyst amount, reaction temperature, and
reaction time. When 10 mg of catalyst was used, the cyclohexanone conversion and selectivity for lactone were up to 86% and 99%, respec-
tively, at 70 °C for 8 h. The catalyst had moderate reusability in the oxidation system.
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Fig. 1. The FT-IR spectra of different samples. (1) HsO4SiW,2; (2)
SBA-15; (3) Hs04SiW»/SBA-15.
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Fig. 2. XRD patterns of different samples. (a) Small angles; (b) Wide
angles‘ ( 1 ) SBA-1 5, (2) H404()SiW12/SBA- 15.
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&l 4 SBA-15 #0 H4040SiW2/SBA-15 # B TEM B &
Fig. 4. TEM images of SBA-15 (a) and HsO4SiW2/SBA-15 (b,c) samples.
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Fig. 5.

The effect of catalyst amount (a), reaction temperature (b), and reaction time (c) on the performance of H4O4SiW;,/SBA-15 for

Baeyer-Villiger oxidation of cyclohexanone to lactone. (1) Cyclohexanone conversion; (2) Lactone selectivity. Reaction conditions: cyclohexanone
0.1 mmol, 30 % H,0, 40 pl, 1, 2-dichloroethane 3 ml; (a) 70 °C, 12 h; (b) Catalyst 10 mg, 12 h; (c) Catalyst 10 mg, 70 °C.
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Fig. 6. The reusability of H404SiW,/SBA-15. (1) Cyclohexanone
conversion; (2) Lactone selectivity. Reaction conditions: cyclohexa-
none 0.1 mmol, 30% H,O, 40 pl, catalyst 10 mg, 70 °C,
1,2-dichloroethane 3 ml, 8 h.
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