Korean Chem. Eng. Res., Vol. 49, No. 2, April, 2011, pp. 155-160

S ERENE
7K A

ether, DME%’jL Fety} 22 dspyiag

Mzlot H7t H2El0|E F0iE oS¢t CimE oE = e
AL - TR - ZHA - BlIRH

gty sy ekt
305-764 tF9A] F735 S5 220
e s e M ke el s R
305-600 xF9A] F737 5 100

2010 92 2% H<r, 20100d 109 2 el

Dimethyl Ether Formation Using a Zeolite Catalyst Impregnated with Ceria
Bo-kyung Kim*, Jaecheon Koh*, Beom-sik Kim* and Myungwan Han'
Department of Chemical Engineering, Chungnam National University, 220 Gung-dong, Yuseong-gu, Daejeon 305-764, Korea

*Green Chemistry Research Division, KRICT, 100 Jang-dong, Yuseong-gu, Daejeon 305-600, Korea
(Received 2 September 2010; accepted 2 October 2010)

Q@ o
cl 2 OME) AT B ARRA FES Uu ok 2 AT deE S-S B8 e ol
= OME) Ao] Blefo] FARIIEE ol Sl AZelol= A A S ol Gkslch. £5uzA Ae)
op7} WHSAFHEN ohiek DME A HEEE 7M1 28 wrtskgich. Aelphagolte] 2yulst o) &

o] Algjoe] FASEE ‘?‘iﬁ}’\]ﬂ #2 ] ZuE AdGsISith 5 wi%] Alelobrt 7k ZSM5-309] DME®] tigk

]_
o]

whgAEo] 71 Hlojgton, o] Fujt vekg ol Zehlo] ol o] QTS Ao WA glsleh. wlolw
71014 e HOlElE 7P WhS S4S AL,

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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