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Table 1. Compositions of various gases.
Components
Source
CcOo CO, H, 0. N, CH, Other HyCO

COREX (POSCO) 43 32 15 n/a n/a n/a n/a 0.35
BFG" 22 20.8 32 54.1 0.14
coGg" 8.4 3.1 56.4 2.3 26.6 6.71
LDG" 64.2 17.8 2.0 15.9 0.03
Water gas 42.8 3.0 49.8 0.5 3.0 0.5 0.1 116
Methane reformer gas 15.5 8.1 75.7 0.2 0.5 0 4.88
Methane partial combustion 35.6 2.0 61.5 04 0.5 0 1.73
Oil partial combustion 47.0 55 47.0 0.3 0.1 0.1 1
Coal gasification (Subbituminous coal)

- Lurgi dry bottom 15.2 309 422 0.7 8.6 1.3 2.78

- Lurgi slagger 55.0 35 31.5 3.4 4.5 13 0.57

- Winkler 53.0 9.4 337 09 37 - 0.64

- Koppers-Totzek 62.2 8.7 26.8 13 trace 1.0 0.43

- Shell 61.6 1.7 30.6 4.8 trace 13 0.50

- Texaco 493 12.3 35.8 1.3 0.4 1.0 0.73
Pyrolysis gases of Waste plastics at 700°C

- PE 43 0.9 31 192 72.5 0.72

- PS 18 8.1 29.7 18.4 25.8 1.75

- PVC 10.8 12.1 11.1 25.4 40.6 1.03
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Fig. 1. Standard free energies of formation of hy-
drocarbons and alcohols from CO and H,: Eq(l)
CO+2H,=CH,0H, Eq(2) 2CO+3H,=C,H,+2H,0, Eq(3)
CO+3H,=CH,+H,0, Eq(4) 2CO+4H,=CH,OCH,+H,0,
Eq(5) 2CO+5H,=C,H+2H,0, Eq(6) 2CO+4H,=C,H+
2H,0, Eq(7) 3CO+7H,=C;H;3+3H,0, Eq(8) CO,+3H,=
CH;0H+H,0.
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2CO+4H, — 2CH,OH
2CH;OH — CH;OCH;+H,0

-43.4 kcal/mol-DME (4)
-5.6 kcal/mol-DME  (5)

Table 3. Physical properties and combustion characteristics of DME and other fuel.

Properties DME Propane Butane Methane = Methanol
Boiling point (K) 2479 231 276.5 111.5 337.6
Density @298K (g/cc) 0.67 0.49 0.57 - 0.79
Specific Gravity (vs. air) 1.59 1.52 2.00 0.55 -
Heat of vaporization (kcal/kg) 111.7 101.8 92.1 121.9 262
Saturated vapour pressure (atm @ 298 K) 6.1 9.3 24 246 -
Burning velocity (cm/sec) 50 43 41 37 52
Ignition energy (10 1) 45 30 76 33 21
Ignition temperature (K) 623 777 703 905 743
Explosion limit 3.4~19 2.1~9.4 1.9~8.4 5~15 5.5~36
Cetane number >55 (5)* (10)* 0 5
Net calorific value (kcal/Nm®) 14,200 21,800 28,300 8,600 -
Net calorific value (kcal/kg) 6,903 11,100 10,930 12,000 5,040

( )* estimated value.

ofiix|z3at M7 M2z 19984 9



tjAld g4 oz e cludee 2o sl 161

CO+H,0 — CO,+H; -9.8 kcal/mol-DME  (6)
2CO+4H, — CH,OCH,+H,O @)
3CO+3H, — CH;OCH+CO, (8)
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Fig. 2. Equilibrium (H,+CO) conversion to DME or
methanol as function of pressure at 553 K.

[w] 1 00 s I Z#ICO CHIOCHILCO2
[t == 4H2+2C 0 ~CHIOCHI ++H20
Q —tr— 2H2+CO=CHIOH
B 80
S
= 60
52
o
£ O 40
2
£ 20
=
o
L 0 L

200 250 300 350 400
Temperature(oC)

Fig. 3. Equilibrium conversion of CO in different
reactions (Imitial molar ratio H,/CO=1, 30 atm).
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