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Abstarct— This study is to obtain some basic data which are prerequisite for the conceptual design of
gasification process based on entrained-bed type gasifier. The Gibbs free energy minimization method
is used to analyze the chemical equilibrium in the gasifier. The modeling results which consider the
conventional mass balance and heat balance are compared with the experimental data published by Elect-
ric Power Research Institute. The analysis shows that the reaction in a entrained-bed gasifier is influenced

mainly by the amount of oxidant, by the temperature of gasifier and by the type of coals.
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Table 1. Properties of coals used in the gasifier modeling.”

a3y 3¢ llinois #6 Drayton RT
=4 5 v
Prox.Analysis wt%
Fixed Carbon 47.80 53.10 46.34
Volatile matter 3140 28.60 42.97
Moisture 12.00 3.00 9.24
Ash 8.80 15.30 145
Total 100.00 100.00 100.00
Total Moisture wt% 12.00 10.51 91.97
Heating Vive Keal/Kg
HHV, AR Base 6,245 6,080 5,034
HHV, MAF 7,807 8,022 6,628
Ash Fusion Temp. T
Init. Deform. Temp. 1,065 1,348 1,250
Softening Temp. 1,110 - 1,290
Hemi-Spher. Temp. 1,170 - -
Fluid Temp. 1,176 - 1,310
Grindability HGI* 50 48 51
Ult. Analysis, MAF
C 77.26 81.95 76.16
H 5.92 5.11 4.96
0 11.14 10.33 21.36
N 1.39 1.66 1.35
S 4.29 0.95 0.15
others - - -
Total 100.00 100.00 100.00
Ash Analysis wt%
SiO, 45.00 57.40 39.79
ALO; 18.00 29.20 2.58
TiO, 1.00 1.30 0.38
Fe,0; 20.00 440 23.88
Ca0 7.00 2.70 11.45
MgO 1.00 0.90 3.23
Na,0 0.60 0.30 0.06
K;O 1.90 0.70 0.11
P,0s 0.20 - -
SO; 3.50 0.71 17.53
others 1.80 3.10 0.99
Total 100.00 100.00 100.00

Note *HGI=Hard Grov Index
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Table 2. Comparison between the modeling results and the experimental data.?
ILLINOIS #6 DRAYTON RT
COALMAF) (G/MIN) 1100.0 1134.7 1240.4
OXIDANT(O,) 1050.5 1020.2 1040.7
MOISTURE 66.0 70.9 80.5
STEAM 36.9 36.0 24.1
TRANS.GAS 92.8 102.1 95.93
A* B** Cre* A B C A B C
CH, 0.03 0.00 —-03 0.01 0.00 —0.01 0.08 0.00 0.08
H,0 240 3.90 1.50 1.38 3.80 242 4.30 7.81 451
CO 60.46 6039 —0.06 6643 65.37 —106 6026 61.44 1.18
CO, 1.50 2.31 0.81 0.82 144 0.62 3.75 342 0.33
H, 29.55 2761 —194 26.16 2537 —079  26.73 23.76 2.97
N, 372 343 —0.29 3.78 3.73 —0.05 3.80 351 0.29
NH;3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H,S 1.18 1.18 0.00 0.24 0.26 0.02 0.05 0.04 0.01
COS 0.12 0.12 0.00 0.05 0.03 0.02 0.00 0.01 0.01
TOTAL 98.96 98.95 —0.01 9887  100. 113 9897  100.99 2.02
NOTE* A=experimental data
**  B=simulation data
** C=error
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Fig. 7. Effect of gasifier temperatures on the gas com-
position for RT coals; (a) CO, H,, and (b) CH,, CO,,
H.S.
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