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Abstract — Coal gasification process, which had developed originally to convert coal from hydrogen and carbon mon-
oxide, has used and developed in many countries because of environmental advantages such as carbon dioxide storage,
decrease of pollutants and so on. Generally entrained-flow gasification process using pulverized coal under 75 um is
used in Integrated Gas Combined Cycle(IGCC) because of easy scale up and high efficiency of energy conversion.
Especially entrained-flow gasifers with coal water slurry have been used in many applications due to its fully developed
technologies. In this paper, several technologies for coal-water slurry gasification that involves slurry preparation, burner, gas-
ifier, slag melting and numerical simulation for plant design and operation were investigated. Entrained-flow gasifica-
tion with coal water slurry can be used for synfuel production, SNG, chemicals as well as IGCC. To develop hybrid
gasification process and use different types of coal, it is necessary to develop new technologies that will increase effi-
ciency of the process.
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Fig. 1. Heat and material flow during coal gasification.
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Fig. 2. Coal slurry gasifier.
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Fig. 5. Variation of slurry viscosity with the coal concentration.
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Fig. 6. The effects of surfactant as a slurry viscosity reduction.
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m,, . : moisture mass fraction of the particle
m,, . : Surrounding air
d, :diameter of the Particle
B,, : Reactive rate parameters of saturation state
E, :Reactive rate parameters of saturation state
E,; :activation energies in J/mol
E,, : activation energies in J/mol
B,, : equivalent frequency factor in s!
B,, :equivalent frequency factor in 57!
m, :mass of raw coal(g)
d, : particle diameter(cm)
T, :Solid phase temperature(K)
o, : Volatile constant based on combustible analysis
o, :empirical constant between 0.8 to 1.0
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