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Abstract—TIt has characterized the entrained flow gasifier developed by KIER, which has the capa-
city of a 0.5 T/D coal feed rate (based on dry coal) with coal slurry. For the study, Roto coal from In-
donesia is selected. Coal is grinded up to 80% below 200 mesh and mixed with water at the weight per-
cent of 62.5% (H,0/coal=0.6). CWM1002 as a surfactant is added by 0.5% and CaO for the reduction
of ash fusion temperature is added by 20% of ash weight. The ash fusion temperature is dropped to
1300°C from 1511°C. Slag formed as a result of coal gasification is rapidly cooled down in quenching
water and crushed by sudden thermal expansion in the size of 1~2 cm. According to our experiment,
the formation of CO has been reduced as the ratio of O,/coal increased. On the other hand, the gas pro-
duction of H, and CO, is observed to enhance. The heat capacity for the produced gas is ranged in
1300~ 1700 Kcal/Nm’, 1/8 of the heat capacity of natural gas (10,000 Kcal/Nm”).
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Table 1. Full scale IGCC demeonstration project.

Project Location Capacity (MW)  Gasification Technology Coal Type Operating Period (Planned)

Cool Water, CA 100 Texaco Bituminous 1984 - 1989
Plaquemine, LA 160 Destec Subbituminous 1987 -
Buggenum, NL 250 Shell Bituminous 1993 -
Wabash River, IN 265 Destec Bituminous 1995 -
Polk County, FL 265 Texaco Bituminous 1996 -
Hurth, Germany 300 HTW Lignite 1996 -
Puertollano, Spain 340 Prenflo Bituminous 1996
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Fig. 1. Schematic drawing for 0.5 T/D pressurized entrained flow gasifier developed by KIER.
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Fig. 2. CaO additive influence on melting tem-
perature behavior for Roto coal.
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Fig. 3. Photograph for high impinging jet spray noz-
zle (m=8.06 g/sec, P=3 Kgficm®).
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Fig. 4. Particle size measurement on the various
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Fig. 5. Sampling system layout for gas analysis.
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Table 2. Analysis of Roto coal.
Proximate Analysis (%) Ash Composition (%)

Moisture 17.0 K0 0.87
Ash 1.4 Na,0 0.24
VM 405 SiO, 3258
FC 411 ALO; 27.49

HHV (Kcalkg) 6,250 Fe,0, 21.23

Ca0 4.11
MgO 1.85
SO, 230

Ultimate Analysis (%) Ash Fusion

C 66.0 Temperature (°C)

H 5.7 Initial Deformation Temp 1,484

N 1.3 Softening Temp. 1,504

S 0.27 Hemispherical Temp. 1,508

0 24.0 Fluid Temp. 1,511
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Fig. 6. Photograph of coal slurry flame at 1500°C.

Fig. 7. Collected slag sample after gasification.
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Fig. 8. Gas composition changes with respect to the
ratio of O,/coal in entrained flow gasifier.
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Fig. 9. Heat capacity produced from the entrained
flow slurry gasifier.
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