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Abstract: Because of the increasing cost of oil and natural gas, energy production technologies using coal, including
synthetic natural gas (SNG) and integrated gasification combined cycle (IGCC), have attracted attention because of the
relatively low cost of coal. During the early stage of a project, the developer or project owner has many options with
regard to the selection of a gasifier. In particular, from the viewpoint of feasibility, the gasifier is a key factor in the
economic evaluation. This study compares the technical aspects of gasifiers for a real SNG production project in an
early stage. A fixed-bed slagging gasifier, wet-type entrained gasifier, and dry-type entrained gasifier, all of which have
specific advantages, can be used for the SNG production project. Base on a comparison of the process descriptions and
performances of each gasifier, this study presents a selection guideline for a gasifier for an SNG production project
that will be beneficial to project developers and EPC (Engineering, Procurement, Construction) contractors.
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Table 1 Comparison with raw gas composition of
fixed-bed gasifier

cf;goggzn Unit | Sasol-Lurgi BGL
CO, mol% 30.89 346
(€0) mol% 15.18 54.96
H, mol% 4215 31.54
CH, mol% 8.64 4.54
GHm mol% 0.79 0.48
N; mol% 0.68 3.35
H5+COS mol% 131 131
NH; mol% 0.36 0.36
Feed Components per 1000 Nm* CO + H»
Coal maf kg 750 520
Steam kg 1930 200
Oxygen N’ 280 230

Pyrolysis products

(/1000kg coal) 81 9

JACKET STEAM
COAL - {1

DISTRIBUTOR - wWasH

COOLER
—RAW GAS
e
~—_STEAM AND
OXYGEN

COOLING
WATER

SLAG
LOCK

SLAG

Fig. 2 Schematic diagram of BGL gasifier
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Table 2 Design coal property and syngas composition
of LGTI project

Coal wtt% Syngas vol %
Carbon 69.52 H: 4135
Hydrogen 497 co 38.48
Nitrogen 0.97 CH,4 0.11
Sulfur 0.49 CO: 18.48
Oxygen 17.24 H:S 0.14
Ash 6.81 COs 60 (ppm)
Total (MF) 100.0
(];;Iu I_;\llb) 12,222
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Table 3 Fuel property and raw gas composition of
Puertollano plant

Ultimate analysis gg:; goelt('e
C % by wt.(wf) 411 89.3
H % by wt.(wf) 3.3 33
S-combustible % by wt.(wf) 0.7 54
N % by wt.(wf) 0.8 17
(6] % by wt.(wf) 6.9 -
Cl % by wt.(wf) 0.1 -
Ash % by wt.(wf) 47.1 0.3
Total % by wt.(wf) 100.0 100.0
Volatiles % by wt.(wf) 20.7 13.5
Cal°rif;;1/";é‘(‘§f)a{m) 1627 35.82
Raw gas composition
CO; 3.7 vol.%
cOo 61.3 vol.%
H, 22.3 vol.%
N 10.5 vol.%
Ar 1.0 vol.%
H.S + COS 1.2 vol.%
CH, < 0.05 vol.%
LHV 1043 MJ/m'n w.f.
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