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Effects of aging time on selectivity of by-product phenol in cyclohexanol
dehydrogenation catalyzed by copper-silicon catalysts
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Abstract: Copper-silicon catalysts exhibit excellent performance in the dehydrogenation of cyclohexanol to cyclohexanone, and
reducing the selectivity of by-product phenol is a key research focus of industrial catalysts for cyclohexanol dehydrogenation. Copper-
silicon catalysts with different aging time (C-1 (aging time of 0 min), C-2 (aging time of 30 min) and C-3 (aging time of 1 h)) were
prepared by precipitation method, and the effect of aging time on the catalytic performance of the catalysts was investigated. The physical
and chemical properties of the catalysts were analyzed by XRD, TEM, H,-TPR, FT-IR and N, physical adsorption/desorption, and their
catalytic performances were investigated. The catalyst (C-2) with the lowest phenol selectivity was selected for industrial production and
application analysis. The results show that with extension of aging time, the specific surface area and crystallite size of the active
component CuO gradually increase, while the pore volume and average pore size initially increase and then decrease. When the aging
time is 30 min, strong interaction between CuO and the support SiO, is formed. In the dehydrogenation of cyclohexanol to
cyclohexanone, the conversion of cyclohexanol is over 51.00% and the selectivity of cyclohexanone is over 98.00%. Among them, C-2
exhibits the lowest phenol selectivity (0.7%), and its industrial application in a cyclohexene hydration method for cyclohexanone
production plant further confirms its excellent ability to suppress phenol formation. Under the same preparation conditions, adjusting the aging
time can modify the accumulation morphology of the active components and metal-support interactions, thereby influencing the
selectivity of specific by-products.
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Fig. 1 Changes of solution pH values at different aging temperatures
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Table 1 Catalytic performances of catalysts at different aging

temperatures
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Table3 Catalytic performances of catalysts at different aging time

e TR L KTy FeAtbl =4
BAGE % PRV % PR % EERE /%
C-1 51.70 98.10 1.20 0.70
c2 51.60 98.32 0.70 0.98
c3 52.60 98.34 1.02 0.64
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Table 4 Catalytic performance of commercial C-2
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1 96.76 0.73 52.36 99.0 0.67
2 97.63 0.98 52.01 99.1 0.68
3 97.70 0.60 51.86 99.2 0.55
4 97.05 0.96 51.06 99.3 0.46
5 96.78 1.52 50.91 99.2 0.47
6 96.77 1.18 51.05 99.1 0.51
7 95.80 2.06 50.85 99.0 0.76
8 95.44 1.91 51.39 99.1 0.52
9 95.37 1.97 51.03 99.2 0.52
10 96.59 0.92 51.05 99.1 0.53
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