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Fig.2 Effect of different proportions of dehydrants in bi-functional catalysts on CO conversion rate
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Fig.3 Effect of different proportions of dehydrants in bi-functional catalysts on DME selectivity
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Fig.4 Effect of optimum proportions of dehydrants in bi-functional catalyst on CO conversion rate and DME selectivity
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Fig.5 Effect of different Si/Al ratios of HZSM-5 zeolite in bi-functional catalysts on CO conversion rate and DME selectivity
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Fig.6 Stability test of bi-functional catalyst
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Table 1 FT-IR results of pyridine adsorbed on different dehydrants

Dehydrant Total amount of acidity B acidity L acidity Ratio of L acidity to B acidity
v-Al;05 0.493 0.014 0.479 34.214
HZSM-5(Si/Al=25) 0.539 0.239 0.300 1.255
HZSM-5(Si/Al=38) 0.521 0.122 0.399 3.270
HZSM-5(Si/Al=50) 0.360 0.104 0.256 2.462
HZSM-5(Si/Al=150) 0.351 0.233 0.118 0.506
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Effect of Solid Acid as Dehydrant on One-step DME Synthesis

XU Qing-li, LI Ting-chen, ZHANG Su-ping, REN Zheng-wei, YAN Yong-jie

(Research Center for Biomass Energy, East China University of Science and Technology, Shanghai 200237, China)

Abstract: Hybrid catalysts composed of JC207 methanol synthesized catalyst and dehydrant (HZSM-5 zeolite or y-Al,O3) were prepared
for the synthesis of dimethyl ether (DME). Evaluation of catalytic activity on them was conducted in a fixed-bed reactor in order to
investigate the effect of solid acid as dehydrant on one-step DME synthesis. The results show that dehydration occurs at B acid site or L
acid site, and synergic function exits possibly between the two types of acids. In the experimental scope, when the ratio of L acidity to B
acidity is equal to 3.270, the dehydration effect is the best. Besides the total amount of acidity plays a role in the dehydrated step, in the
experimental scope, when the total amount of acidity is equal to 0.521, the dehydration effect is the best.

Key words: dehydrant; dimethyl ether; acidity



