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Abstract — As a way to use heavy residual oils as fuel in power plants, the effect of key variables such as
oxygen supply ratio, steam supply ratio and the gasifier temperature were evaluated and the gasification per-
formance of a heavy residual oil was predicted. The employed variation ranges of OQ./fuel mass ratio, H;QO/
fuel mass ratio and gasifier temperature were 0.3~2.0, (0.1~2.0 and 600~2000°C, respectively, The feedstock
chosen was an indigenous asphalt from one Korean refinery and the simulation was performed by changing
the combination of each key variable. As the oxygen feed increased, the production amount of CQ and H,
decreased. As the steam feed increased, H; amount decreased slowly and CO amount increased first and then
decreased slowly after the optimal point. As the termnperature raised, H, amount increased till 1300°C and
then decreased slowly while CO amount increased. The optimum ranges of the indigenous asphalt gasifica-
tion were turned out to be 0.92~1.01 of O,/fuel mass ratio, 0.18-0.49 of steam/fuel mass ratio and 1250~
1320°C of the gasifier temperature,
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Fig. 1. Simplified block diagram of the IGCC process.
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Table 1. Fuel characteristics and gasification performance of texaco gasifier.

9.6° API 4.3° API 0.7 AP1 0° APL . .M
Fuel type Natural gas fuel oil vac resid visbhroken tar asphalt Orimulsion
Ultimate analysis, wt%
Carbon 73.40 87.20 83.80 85.45 84.60 60.56
Hydrogen 2276 9.90 9.65 9.50 8.91 10.68
Nitrogen 3.08 0.70 0.31 0.80 0.68 0.47
Sulfur - 1.40 6.20 4.20 4.90 271
Oxygen .76 0.80 - - 0.78 25.50
Ash - - 0.04 0.05 0.13 0.08
C/H Ratio, kg/kg 322 8.82 8.68 9.00 9.50 5.67
HHYV, kcal/kg 12572 10111 9628 9665 9499 7036
Flow rate
Hydracarbon, kg 276.8 331 353 347 356 491
Steam, kg - ’ 168 108 141 181 -
Oxygen, Nm’ 248 243 256 258 268 283
kg 3543 3471 365.7 368.6 3829 404.3

Carbon, kg - * * * * 3
SteamvHC, kg/kg - 0.51 0.31 0.41 0.51 -
Oxygen/HC, kg/kg 1.28 1.05 1.04 1.06 1.08 0.82
Gas composition, mol%
Carbon monoxide 350 48.6 51.7 504 494 47.5
Hydrogen 61.1 45.5 43.1 434 42.3 439
Carbon dioxide 2.6 5.1 32 4.6 6.5 6.9
Methane 0.3 02 0.2 02 0.2 0.5
Nitrogen + Argon 1.0 0.3 0.2 0.3 0.3 0.3
Hydrogen sulfide - 0.3 1.5 1.0 1.2 0.9
Carbony! sulfide - - 0.1 0.1 0.1 0.1
Cold gas efficiency (%HHV of (H,+ CO)HHYV of Fead)

83.8 85.2 84.5 84.8 822 80.1
H/CO ratio, molfmol

1.75 0.94 0.83 0.86 0.86 0.92

Note : * Recycled to extinction.
HC Hydrocarbon.
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Table 2. Key gasification reactions.
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Table 3. Ultimate analysis of the asphalt.
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Fig. 2. Block diagram of gasification in the ASPEN simulation.
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Table 4. Study range of key variables.
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0O,/Fuel (mass ratio) 0.5~2.0
Steam/Fuel (mass ratio) 0.1~2.0
Temperature (°C) 600~2000
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Fig. 5. Changes of CO mole % and mole flow with O asphalt & steam/asphalt mass ratio.
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Fig. 9. Comparison of the total fuel gas heating value and the cold gas efficiency to the gasifier temperature

with Ojasphalt & steam/asphalt mass ratio.
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