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Abstract - The physical properties of DME(Dimethyl Ether) are very similar to LPG and
well-mixed. As cetane number of DME is similar to diesel fuel that can replace diesel fuel
and alternative energy. DME is a clean energy source that can be manufactured from various
raw materials such as natural gas, CBM(Coal Bed Methane) and biomass. DME has no
carbon-carbon bond in its molecular structure and its combustion essentially generates no
soot as well as no SOx.

The development of DME process in KOGAS have 4 section. First, syngas section can
be manufactured various syngas ratio. This completes the tri-reforming process for the
synthesis gas ratio of approximately 4.0 to 1.0 range can be adjusted. Second, CO: is removed
from the CO» removal section of about 92~99%, so the maximum concentration of CO: entering
the DME synthesis reactor should not exceed 8%. Third, in the DME synthesis section, if
the temperature of DME reactor increases, the activity of DME catalyst increased. but for
the long-term activity is desirable to maintain the proper temperature. Finally, the purity
of DME in the DME purification section is over 99.6%.
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Fig. 1. Process of DME synthesis in KOGAS.
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* Methanol synthesis :
CO+2H,—CH,OH

Hyye =—90.3k.J/mol

* Methanol dehydration :
2CH,OH— CH,OCH; + H,O
Hiy =—23.4kJ/mol

@

* Water-gas shift :
H,0+ CO—H,+ CO,
Hyy =— 40.9kJ/mol

3

* Net reaction :

Table 1. Reaction equation with the ratio of
synthesis gas.

AH"(298K.
H»/CO Reaction (298K,
kJ/mol
1 CO; + CHy — 2CO + 2H» 261
2 CHy + 30, — CO + 2H2 -36
3 CH; + H.O — CO + 3H: 247
HO — 3H: &
g | CHiHO = CO ¢ 3, Y
CO + H:O — CO2 + H
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Table 2. Result for the ratio of Hy/CO with
below various operations.

No. Step Syngas ratio Conditions
Oy ignition &
40~55 950°C, 1000KP:
D ATR toad up a
@ |Pressure build-up 27~35 950°C, 3000kPa
©) CO; load-up 15~22 10007C, 3000kPa
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Fig. 2. The change of Hy/CO ratio with various
conditions.
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Fig. 3. Effect of CO; amount on CO convert-
sion of DME reactants
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Fig. 4. Effect of cooling temperature on CO
conversion of DME reactants.
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