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Table 1. Comparison of Dimethyl Ether's Physical Properties to Commonly Used Fuels[2]

Methane | Methanol DME Ethanol | Gasoline | Diesel
Formula CHy CHsOH | CHsOCHs { CH3CH.OH | C-Hise Ci4Hzo
?g%fg;lar weight 1604 | 3204 46.07 46.07 1002 | 1984
Density (g/cm®) 0.00072° 0.792 0.661° 0.785 0.737 0.856
Boiling point® (C) -162 64 -24.9 78 38-204 | 125-400
LHVd(kJ/CmS) 0.0346° 15.82 1892 21.09 32.05 35.66
LHV (kJ/g) 479 19.99 28.62 26.87 4347 41.66
Exergy® (MJ/L) 0.037 17.8 20.63 23.1 32.84 33.32
Exergy*(MJ/kg) 51.76 22.36 30.75 294 47.46 46.94
Carbon Content®
(Wt%) 74 375 52.2 52.2 85.5 87
Sulfur contentd (ppm’)| ~7-25 0 0 0 ~200 | ~250
? Values per cm® of vapor at standard temperature and Pressure
® Density at P=latm and T=-25TC.
¢ Data reproduced from reference [4].
4 Data reproduced from reference [3].
¢ Data reproduced from reference [5].
f Mass basis
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Table 2. Global Warming Potentials [2]

Time horizon
20 years 100 years 500 years
DME? 12 0.3 0.1
coy’ 1 1 1
CH.’ 56 21 65
N20° 280 310 170

? Data reproduced from reference (6]
® Data reproduced from reference [3]
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2-3. DME production
dtd o2 DMEE ojdAd 3822 AAdHA%T. BA F47t&(syn—gas)E UEIL 9
AL vELE AFAIE WeE 24F A (methanol dehydration) 22 DMEE A &3t
e Methanol synthesis:
CO+2H, & CH,OH, AH,

o« =— 90.3kJ/mol
® Methanol dehydration:

2CH,0H — CH,OCH,+ H,0, AHS, =— 23.4kJ/mol

o Water-gas shift:
H,0+ CO < H,+ CO,, AH?, =—409kJ/mol

e Net reaction:
3H,+3C0O < CH,OCH;+ CO,, AH?  =—258.6kJ/mol
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Regulator(BPR)& o] &3}9 #3943 & zAsIgoen AAHNEEF $EL Liquid-Gas
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Fig. 1. Schematic Diagram for DME Direct Synthesis Process. (a) Feed gas cylinder(Hy,
CO, COz, N2), (b) Mass Flow Controller, (¢) Damper Tank, (d) Compressor, (e)
Buffer Tank, (f) Mass Flow Controller for Mixed gas, (g) DME Reactor, (h)
Back Pressure Regulator, (i) Liquid-Gas Separator, (i) Gas Chromatograph
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Fig. 2. Possible implementations of precipitation processes.
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Fig. 3. Analysis by EPMA. (a) Preparation of catalyst by fig. 2(a). (b) Preparation of
catalyst by fig. 2(b).

(2) DME 7 ¥tgo & 34,

Y EF9E 99 FATHA gt gE2A AzIIYE A+ 2 g ZAQA CO
conversion® DME selectivity 283 productivityZ Table 3.0 #®l2 &t} Fig. 2¢] (b)
2 Z0E AZ2H F A9 Fig. 39 b)9} Zo] FAE7F $£3 Table 3.9 (WAAME (a)
o Hlastd EE WM o L& A#E YERAH.

Table. 3. Compare of DME synthesis data by Precipitation method

Precipitation (a) Precipitation (b)
CO conversion (%) 68.02 74.01
DME Selectivity (%) 55.06 60.44
DME Productivity
0.75 0.87
(kg/L.cat.hr)

3-2. DME direct synthesis
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Fig 4 Productivity on DME Direct Synthesis
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Table 4. Comparing with commercial catalyst

Commercial KD-440-7
Reaction Temperature (C) 260 260
Reaction Pressure (kg/cm®) 50 60
GHSV (hr') 4000 4000
CO conversion (%) 78.33 89.69
DME Selectivity (%) 53.06 65.12
I()kﬁ.:zs:fmmy 080 113
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