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ABSTRACT

DME(Dimethyl Ether) was directly produced from the synthesis gas using the slumry
phase reactor. The catalyst for DME production prepared two types (A type;
Cu:Zn:Al=57:33:10, B type; Cu:Zn:Al=40:45:15, molar ratio). It was evaluated for the effect of
the reaction medium oil using the small size slurry phase reactor. DME production yield and
the methanol selectivity decreased in the order: n-hexadecane oil> mineral oil> therminol oil.

The long-term test of DME production was carried out using A and B type catalyst,
and n-hexadecane oil and mineral oil, respectively. It was confirmed that the use of A type
for the catalyst and n-hexadecane for the reaction medium oil was very useful for the
viewpoint of the DME production form the synthesis gas.
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2.1. DME 21y 918 HIPIUS
DME®| @4dlE t&3 22 ihgo| @43}

2CO + 4H, — 2CH;OH

-43.4kcal/mol-DME (2-1)
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2CH:0H — CH;0CH3 + H:0

-5.6 kcal/mol-DME (2-2)
CO + H:O — CO: + H

-9.8 kcal/mol-DME (2-3)
2CO + 4H; — CH;0CH3 + H0 (2-4)
3CO + 3H; — CH30CH; + CO» (2-5)

23 DMEE 4AdE A2-49 4(2-59
F Aoz BEY F 3on, 4252 Hge
4 g AHE-DI EE g3 kg 4(2-2),

3 FA7EESE jEE A(2-3)0l 93 o] Fof
Aol o F47tAS whEo] Qg HA|
A4 AL A2-4)Z JERE 4 Qi A
& Yehlie H@2-4)% 4(2-5e A% 2d
o2 WEEE AABIA ok wHEZuje v
35 =& F vk (CO+H) Y H#EL

Sx9 ohg A wgg 4 HlE
o DME #4d¢9 Z¢7 s 7N, dees
DMEE & AdgezA v £4%
=Y F A HeA $47k29 2ol Hy/CO 9
H7h 1o 243e Afole de2rigs DME
g HFALEEA s Ao] A HEsE ¢
< F U el

BFEe BS AR &3] 2ol nE 2
Aol i 89 &3 =7t Fo} vhE- 4(2-3)Q
7txg g dogled Y £k AUE tﬂ
ol AHE Fo] Wegs FHEF AT u,];_
5o BHS ARToEA ¥ B4 E
Hat7l W&ol HYHY, AAR “'iﬂl*i«l

/H7]./\;]. u}%_/_},: = uu}.a h==4 A@A—l% 2.9 uu}.
27 CO% ¥H&dtd CO%t 742 Hdrh
el Aol B o wFAHZ 4(2-5)

os) wrgo] MPdrtH, ¥HgEQ HyCO9
3, ¥, 259 & (CO+H) ¥ CO9 3
HEee Flg 1o vehd MY o] 28
F a2l1 2571 $E5E 2E Hy/COY v &
| 24 & (COH)REEE HAF 1 gt 6t
7129 E3hulE HYCO=1%0 A% (CO+Hn9
Hge2 B o /Mg 2 oH S Zerh

dﬁnﬁr-?-i‘lﬁ.riHﬂ
m202|:01003i

o
O

of

=3

4y oft

2

& % MUHXIES =28 W15 H2& 20044 63



WA goicl BESII0AM B4IIAZRE DME HE RX

100
- @ path (2-1) at atm
o path (1) at Soatm
° —4~ path (24)a Xaim
¥ ] ~v- pah (24)at Satrm
c —~4- peth (2.5) at Natm
o ~8~ peth (25)a et
§
>
c
O
(&
2 /7
I
& /. ey
. o . e °
o
0 - T
0 1 2 3 4

Fig. 1. Equilibrium (CO+H,;) conversion to DME or
Methanol as function of pressure at 553K.
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10. Filter
11. Oxygen trap

12. Reduction Gas

4. Dry Gas meter, 13. Reaction Gas

5. Recirculation Pump 14. Pressure Transducer & Indicator
6. PID Temperature Controller 15. Motor controlier

7. Reactor 16. Back Pressure Regulator

8. Mass Flow Controller 17. Cooling Line

9. Check Valve

1. Vent Line
2. Liquid/Gas Separator
3. Cooler.

Fig. 2. The schematic equipment diagram for DME
production.
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Fig. 3. The schematic equipment diagram for DME production reactor of 50 kg/day.
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Fig. 4. DME selectivity to methanol and production
yield in each oil.
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productivity, DME selectivity and production
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mineral oil.
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productivity, DME selectivity and production
yield for 30 hrs using B catalyst and mineral oil.
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Fig. 7. DME and MEP productivity for 100 hrs using
A catalyst and n-hexadecane oil.
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