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Preparation and Catalytic Performance of Cu/MCM—41 and Cu—ZnO/

MCM—41 for Dehydrogenation of Methanol to Methyl Formate
LI Guo—ru, LI Gong, ZHOU Shu—xi, TONG Hui—juan
(School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China)

Abstract: Cu—ZnO/MCM—41 and Cu/MCM—41 catalysts were prepared using impregnation and grind-
ing methods with MCM — 41 molecular sieves as the support. The catalysts were characterized by XRD,
N, adsorption—desorption, TPR and NH; — TPD methods. The results showed that the catalysts retain
the ordered mesoporous hexagonal structure of MCM — 41, and that there was interaction between ZnO
and CuO in the catalysts and the catalysts prepared by grinding had slightly stronger acidity than the cata-
lysts prepared by impregnation. The catalytic activity of the dehydrogenation of methanol to methyl for-
mate (MF) was evaluated using the flow microreactor under atmospheric pressure. The catalyst prepared
by impregnation has a better selectivity for the MF, but a lower methanol conversion rate than the catalyst
prepared by grinding. The MF selectivity could be improved by ZnO additive while the methanol conver-
sion rate was reduced. For Cu/MCM—41 prepared by impregnation and grinding, the methanol conversion
was 20.18% and 24.13% respectively and the MF selectivity was 73. 75% and 67.35% at 250°C respec-
tively. Likewise for Cu—ZnO/MCM—41 prepared by impregnation and grinding, the methanol conversion
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rate was 15. 28% and 18. 83% respectively and the MF selectivity was 81.31% and 75.32% at 250°C re-

spectively.

Key words: MCM—41 support; Cu—based catalysts; impregnation and grinding methods; dehydrogena-

tion of methanol; methyl formate
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Fig. 1 Small angle XRD pattern of samples
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Fig. 2 Wide—angle XRD pattern of samples
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Fig. 3 Nitrogen adsorption— desorption and pore size distribution of samples
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Table 1 Specific surface areas and pore structure parameters of sam-
ples
. b AR/ LR/ fLig/
FE it ,

(m? g ) (ecm® g 1) nm
Cu/MCM—41—1 651 0. 244 2.2
Cu—ZnO/MCM—41—1 544 0.210 2.2
Cu/MCM—41—G 645 0. 389 2.4
Cu—ZnO/MCM—41—G 650 0.393 2.6
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Table 2 Effect of copper content on catalytic activity
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m CHEALFD x/% /%
10. 6 17.42 20.13
13.9 30. 27 47.63
Cu/MCM—41—1
17.2 20. 18 73.75
25.4 16. 31 40. 52
10. 4 31. 12 38. 74
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