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Influence of synergistic effect on deactivation of direct
dimethyl ether synthesis catalyst

ZHANG Haipeng, YU Yingmin, LI Qingsong

(State Key Laboratory of Heavy Oil Processing in China University of Petroleum, Qingdao 266580, China)

Abstract: As there is synergistic effect between the catalysts in the direct synthesis of dimethyl ether, the feedstock conver-
sion is high. Multi-functional catalysts of direct dimethyl ether synthesis were prepared using HZSM-5 zeolite with different
Si/Al molar ratio and XNC-98 methanol synthesis catalysts. The differences of synergistic effect on different compositions of
synthesis catalysts and their effects on the stability of the catalysts were studied. Meanwhile, the influences of different prep-
aration and reduction methods of catalysts on synergistic effect and stability of catalysts were also investigated. The results
show that the synergistic effect between the zeolite with Si/ Al molar ratio of 40 and methanol synthesis catalysts is the stron-
gest, which presents higher activity and better stability. It is also found that close contact between methanol synthesis cata-
lysts and methanol dehydration catalysts could result in stronger synergistic effect of composite catalysts were, and better sta-
bility of catalysts as well. The reducing gas with lower hydrogen was used in the process of reduction, which can obtain smal-
ler Cu grain of the methanol synthesis catalysts after reduction. And the activity and stability of the catalyst are also better.
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Fig.2 Effect of temperature on reaction
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Table 1 Effects of catalysts with different

ratios on reaction

XNC-98/HZSM-5  CO ¥ft® xo/%  DME UL S/ %
2:1 65. 05 43.17
3:1 66. 81 44.21
4:1 68. 19 46. 61
5:1 66. 32 45.78
6:1 63. 42 44.33
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Fig.3 Effect of molecular sieve Si/Al ratio on

properties of composite catalysts
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methods on catalyst life
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Table 2 Content of H,O and methanol in reaction products
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Table 3 BET analysis of catalysts before and

after inactivation
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Fig.8 Effect of different reduction methods on catalyst life
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