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DME synthesis from biomass-derived syngas in a slurry-bed reactor
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Dalian 116023, China)

Abstract: Dimethyl ether ( DME ) synthesis from biomass-derived syngas in a slurry-bed reactor was
investigated over a hybrid catalyst composed of methanol synthesis catalyst and molecular sieve. The results
showed that the catalyst containing SAPO-11 exhibits higher DME selectivity and catalytic stability, which is
closely related to the weak acidity of SAPO-11 in the hybrid catalysts. 40% CO conversion and 95% DME
selectivity in organic products could be kept during 35 h stability test over the hybrid catalyst when the weight
ratio of methanol synthesis catalyst to SAPO-11 was 3.
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Table 1 Effect of dehydration components on the performance of hybrid catalyst

Dehydration Product selectivity s/ % DME in organic
CO conv. x/%
component CO, DME MeOH HCs compounds w/ %
ZSM-5(38) 30.6 41.2 53.5 - 5.3 91.1
ZSM-5(50) 31.6 43.0 49.6 - 7.4 87.0
ZSM-5(140) 22.2 21.8 69.4 - 8.8 88.7
v-Al, 0, 11.5 29.6 66.3 0.7 3.4 94.1
SAPO-11 24.4 18.4 79.0 - 2.6 96.8

note: the numerical value in parenthesis stands for the ratio of SiO,/Al,O, in ZSM-5
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Figure 1  Effect of dehydration components on the
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Figure 2 NH,-TPD profiles of different dehydration components
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Table 2 Effect of catalyst ratio on the reaction performance

GHSV/h™ 1000 500
Cu-ZnO-Al, 0,/SAPO-11 3:1 4:1 5:1 3:1 4:1 5:1
CO conversion x/% 26.5 16.9 23.9 43.1 30.4 37.3
DME in organic compounds w/ % 95.5 98.7 97.0 97.2 97.3 97.6

reaction conditions: 250 C, 5.0 MPa, 500 h™'; feed gases: 33.3% CO, 43.2%H,, 10.3% CO,,2.9%CH,, 10.4%N,
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Figure 3 Effect of temperature on the reaction performance
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Table 3  Effect of space velocity on the reaction performance

GHSV/h™! 500 1 000 1500 2 000 3000
CO conversion x/ % 34.9 21.2 15.3 11.2 7.0
DME selectivity s/% ~100.0 98.0 98.1 98.2 96.9
DME yield w/(g-kg, '+ h™") 96.3 108. 1 129.9 124.8 119.4
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