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Abstract — Dimethyl ether draws an attention as a green fuel in recent years. In this study, we investigated dehydra-
tion of methanol to produce DME using solid-acid catalysts, a series of zeolite. We found that ceria took a role of pro-
moting the reaction conversion as well as selectivity of DME formation as a cocatalyst to the zeolite catalyst. We varied
Si/Al ratio and ceria percentage on the surface of the catalyst to get high performance catalyst. ZSM5-30 with 5 wt%
ceria on the surface was found to have excellent DME selectivity and to be little influenced by water content in meth-
anol feed. We proposed a reaction model and obtained kinetic parameters for the DME formation using the catalyst
based on experimental results using a microreactor.
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Fig. 1. Schematic diagram of the DME formation.
B: N, Cylinder P: Pressure Indicator & Sensor
F: Membrane filter  Pl: Pressure Indicator

H: Heater S: Speed Sensor

M: Motor SC: Speed Controller

N: Needle Valve T: Thermocouple

R: Reactor TIC: Temperature Indicator & Controller

Rg: Regulator

Code Type State Si0,/ALL, 04 Company Cat. No.
7Y-2.4 Zeolite Y NH,Y 2.4 Zeobuilder
DAY-12 Dealuminated Zeolite NH,Y 12 Zeolysts Inc. CBV712
DAY-60 Dealuminated Zeolite H-zeolite Y 30 Zeolysts Inc. CBV760
ZSM5-30 ZSM5 NH, 32 Zeolysts Inc. CBV3024G
ZSM5-60 ZSM5 NH, 58 Zeolysts Inc. CBV5524G
ZSM5-80 ZSM5 NH, 82 Zeolysts Inc. CBV8014
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Table 2. GC Analysis conditions

Detector Temp. 200°C Carrier gas He
Injector Temp. 280 °C Flow rate 9.6 ml/min
Oven Temp. ramp(50~90 °C)  Split vent flow rate 40 ml/min

Oven heating rate 45 °C/min Injection vol. 1l

’\_/\_/\N\/’\—/

Silicon oil
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Fig. 2. Experimental setup for liquid-phase DME reaction.

1. Reactor 4. Shaker

2. Temperature controller 5. Oil bath

3. Spring wire rack
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Fig. 3. Performance comparison of catalysts for DME formation.
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Table 3. DME formation with ZSM5-30-3 wt% & ZSMS5-30-5 wt%
ZSM5-30-3 wt% ZSM5-30-5 wt%

Temp.(°C
emp.("C) DME[mmol] HC(area %) DME[mmol] HC(area %)
120 3.28 Trace 2.84 ND
140 10.44 19.66 48.05 ND
160 101.93 2231 81.80 ND
180 167.91 21.19 121.78 Trace
200 164.26 18.77 171.99 Trace
0.45
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Fig. S. Effect of catalyst weight on the methanol conversion.
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