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Effect of the content of metallic component on Cu-Mn-Zn/Y catalysts
for direct synthesis of DME

HE Feng-xian TANG Xiu-juan FEI Jin-hua ZHENG Xiao-ming
Institute of Catalysis Zhejiang University Hangzhou 310028 China

Abstract The Cu-Mn-Zn/Y catalysts with the different content of metallic component were prepared through a
coprecipitation impregnation method and used for the synthesis of dimethyl ether DME from synthesis gas in
a fixed-bed reactor. The optimum content of metallic component loading on per gram zeolite Y was about 30
mmol and the conversion of CO and the selectivity of DME were 65.6% and 67.0% under 2.0 MPa 245 C
and 1500 h™'. XRD BET and TPD of H, CO and NH, results showed that with the metal content increasing
from 20 mmol to 30 mmol the dispersion of all metallic component became better the adsorption ability of H,
and CO also increased but the surface area and the acidity of these catalysts did not changed. As the metal con-
tent up to 35 mmol the accumulated copper and micro-structural changes occurred the surface area of the cata-
lysts and the adsorption ability of H, and CO decreased rapidly the number and strength of acid sites also de-
creased. Consequently the Cu-Mn-Zn/zeolite-Y catalyst with 30 mmol metal loading exhibited the best catalytic
performance for direct synthesis of DME was duo to the favorable adsorption ability of H, and CO.
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Table 1 Effect of the content of the metallic component
on activity and selectivity of catalyst ! 20 mmol
Content of Cu-Mn-Zn Conv. of Selectivity — s/% Cus
m,/mmot g-'  COx/% DME CH,OH CO, HC Mn, 50, 25 mmol
20 59.0 66.2 2.5 31.1 0.2
25 60.3 66.3 2.5 31.1 0.1 CuO  ZnMn,0, Cu, sMn, 0,
30 65.6 67.0 2.0 30.8 0.2
35 50.0 61.1 8.8 29.9 0.2
40 45.2  58.7 11.7 29.0 0.6 40 mmol CuO
Reaction condition pressure 2.0 MPa temperature 250 C
GHSV 1500 h™" H,/CO mol ratio 3/2 )
1 2 30 mmol
30 mmol CO 65. 6% 35 mmol 215.90 m’/g
67.0% 186.91 m’/g 40 mmol
CO 181.52 m*/g

XRD CuO
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) CO TPD
Tabel 2 Effect of the content of the metallic component 3 3 130C
on the surface area of catalysts ~170 C CO
Content of metal CO

20 25 30 35 40

m, /mmo} g~

BET surface area

- 229.43 225.74 215.90 186.91 181.52 30 mmol
A/ m- g c
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