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Cu/Si0,-catalyzed dehydrogenation of diethylene glycol to p-dioxanone
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(Beijing Key Laboratory of Enze Biomass Fine Chemicals, College of New Materials and Chemical Engineering,
Beijing Institute of Petrochemical Technology, Beijing 102617, China)

Abstract: A series of Cu/SiO, catalysts with different Cu contents are prepared via urea-assisted precipitation
method ,and well characterized by means of multiple techniques including N, physical adsorption, XRD, and H,-TPR.
Single variable method is employed to optimize the composition of Cu/SiO, catalysts and the reaction conditions for the
liquid-phase catalytic dehydrogenation of diethylene glycol ( DEG) to p-dioxanone (PDO) over Cu/SiO, catalysts.
Results indicate that the optimal Cu content in Cu/Si0, is 18. 2% ,and 1,4-dioxane is the preferred reaction solvent. DEG
conversion and PDO selectivity are as high as 94. 4% and 99. 0% , respectively over the Cu/SiO, with a Cu content of
18. 2% under the optimized conditions including 250°C ,0. 1 MPa H,,1 mol/L DEG in 1,4-dioxane,and 4 h of reaction.
Besides, the prepared Cu/SiO, catalyst exhibits a desirable stability in the dehydrogenation of DEG to PDO without

observable leaching of active contents.
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255 71.5 93.9
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DEG # 1L/ %

DEG #¢ %/ (mol - L") PDO I/ %

0.5 59.2 97.5
1.0 66. 4 97.0
1.5 65.4 97.3
2.0 62.9 9.1
2.5 71.2 82.5

SN £ :250°C,0. 1 MPa H,,2 h,0.2 g Cu/Si0,,
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fEAEFI /g Bk DEG #4b%/%  PDO 8t/ %

0.1 2 41.7 98.2
0.2 2 54.2 97.5
0.5 2 66. 4 97.0
0.5 4 94. 4 99.0
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P IEA RS A3 5K 65. 4% F 65. 5% , 3¢ W I Wik
FORTEAE IR PEZH 4y, B Cu/SiO, HEALFFI7E DEG W AH
i 45 PDO S ih HAT — @ gt fa e v

4 #i

AR R R 5 BT e 6 46 T & 51 Cu/Si0,
FEAL, JF R S — B kb T HA#E 1k DEG WA
WA £ PDO RS R S 0S5 I by £ F 75
DR

(1) Cu FTE40%0H 18. 2% 1) Cu/Sio, AL B
H A1) DEG i & 614 PDO TEfE, HIt 1k 78
DEG WA U oA & BRI M 4Tk

(2) BA 1, 4-ZF0SH N ROV, 7E DEG W
41 mol/L W I EE K 250°C \H, FE /12 0.1 MPa
JNEETE] 4 h B9 244 R, DEG LA PDO Y%
BEPERT 385 94. 4% 1 99. 0%
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