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Abstract — Dimethyl ether (DME) which has been attracting considerable attention lately as an alternative
diesel fuel is synthesized directly from syngas without the intermediate methanol process in a mechanically
agitated slurry phase reactor, The optimum amount of methanol synthesis catalyst which showed the highest
methanol equivalent productivity was 80% in case of H/CO = under operated conditions. Product selectiv-
ity remained constant with gas hourly space velocity (GHSV) when the mixed catalyst was used, But when
only methanol synthesis catalyst was used, the product selectivity was changed with GHSV. The yield of
DME in a slurry phase reactor was higher than that of a fixed bed reactor under same operating conditions.
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DMES] gHlelle o8t 7k vhgo] Fefala glohi,
2CO + 4H,— 2CH,OH —43.4 kcal/mol-DME (1)
2CH,0H — CH,OCH,+ H20 -5.6 kcal/mol-DME(2)
CO+H,0— CO,+H, 9.8 keal/mol-DME (3)

2C0O + 4H,— CH,OCH,+ H,0 4

OiLXIZE Mo M1z 20014 23

A% - Ag

3CO + 3H,— CH,0CH,+ CO, (3)

4 DMEE &4 Al @2k 5] 7 Aer B4
& 5 glem, (S dske g4 wE- ()t diskg
9] ebpa} 9hg- (2), I8 3 RS HRE (3107 o
Foi3] Folc}. Frad7hss) ubgo] glebd A A
FHE oz vehd 9= gle) A A3 S vehds
(@t (512 s gy o2 A uhed-g A A sl
of Zaf v|BA3E & 4 gl JHBEL 5d
2mo} o oM wjghg FhAdol] w)sle] DME ¥
e A5z} w5 A, oi=k23t DMES 54 g4kt
22 #A viskge] &% Y 5 sl sk A
7k29) Zho] H/CO 9 H]7} 19 e A Sole A
A Aoz dekd, Grgee2e] 24E v Tl &
o, DME®] 75 #d #H3A&8 42 $ 3ok

A uhg-0] AL w2 wlAR 3] 2ol BE &
ale] o] falvv} ol wbg- A2 (3)9) Avkms}
Bk8-5 ol o7 Zejelrle whale] gledl, ol 4
AE Ee] dleke wAIFe FAHE Hiek] v
AR g 4 207 WEeH

dojsiaie] BAols Bohd uwbe Az (55 ulE o,
ubg-E<l Hyco2] vld3t, §48, 22| TE(C0 + Hy)
gl COY) HHAMES B I=e] 3575 28 &
=7} wErE B8 H/C02] v|Ee) AA & Cco A
g8 HedFw Qleh HACO =181 A$ (CO+ Hy)el
ADE2 & o 7l F o)HE 2w Co2] DMER
o} H@3 AFEL 0atm, 280°CAME 25%, 250°Ce)
M 28%, 2200C M= 31% A =9 3 S

34 0 H

3-1. S0y

et g8 Sejst AAa-Sollel 22 CwZnlY
ALO, Z00|F Asigen], 2 Aie] Alzh|E 24 4
L 7SR 5733 1002 FAYeE AFzsigc. 7+
Zre) 152 " Na,COsE 85°C, pH=7.02x0.3%]
715 FREEA EgEle] 33 AR 3 A S
Fei AElale] 120°CelA AF:A)F)T 350°Cel A 64
Zb Fab 4 AJA Al Zskgo

£ A7olA ARl Foie] Ee]3 5445 Table 1o

Table 1. Catalysts used in this work.

Surface area Pore volume Particle size
Catalysts

(m%g) (ec/g) (Hm)

Cu/ZnO/ALO,
(57:33: 10) 148.1 0.46 6.1
y-alumina 739 042 24.2
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1. Valve, 2.
Liquid/Gas separator, 3. Cooler, 4. Dry gas meter, 5.
Recirculation pump, 6. PID temperature controller,
7. Reactor, 8. Check valve, 9. Filter, 10. Oxygen
trap, 11. H (5% )N, gas, 12. CO/H, gas, 13. Pressure
transducer and indicator, 14. Motor controller, 15.
Back pressure regulator.

Fig. 1. Slurry phase reaction system :
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Fig. 2. Comparison of methanol equivalent productivity
between gas phase and slurry phase reaction at 30 atm,
250°C (wt% of methanol synthesis catalyst =70%).
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Fig. 3. Comparison of space time yield according to
catalyst and synthesis method.
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anol synthesis catalyst only at 250°C, 30 atm, H/CO=1.
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Fig. 7. Comparisons of product selectivity at 250°C,
30atm, H/CO=1, wt% of methanol synthesis cat-
alyst = 70%.
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