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Abstract — With the 1 ton/day-class entrained-bed gasification system, heavy residual oil from local refinery
was gasified at the operating conditions of 1,000~1,200°C and 3 kg/cm’ in order to determine the variation
of syngas composition, carbon conversion, and cold gas efficiency. Produced syngas consists of mainly CO,
H,, CO,, and the methane concentrations. Results yielded a maximum syngas composition of 45% H, and
26% CO at the 31 kg/r feeding condition. The maximum carbon conversion and cold gas efficiency were
87% and 68%, respectively at the feeding conditions of 20 kg/hr and oxygen/feed ratio of 1.2. When oxygen
feeding amount that is one of the most important operating parameter in gasification was increased, concen-
tration of hydrogen in the syngas is greatly increased comparing to the concentration of CO and CO,. The
temperature exhibited about 110°C raise while oxygen/feed ratio changed from 0.6 to 1.2. Methane concen-
tration showed enhanced dropping rate with increase in gasifier temperature and the useful relationship
between the gasifier temperature and methane concentration existed such that it can be employed as an indi-
rect measure of inside gasifier temperature.
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Fig. 1. Schematic diagram of gasification process and
syngas utilization routes.
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Table 1. Properties of heavy residual oil.

Moisture 0.00
Volatile matter 80.92
Ash 0.07

Proximate analysis (wt%)

Fixed carbon 19.01
C 84.47
H 10.18
. . N 0.00
1 t t%

Ultimate analysis (wt%) S 508
0 0.00
Ash 0.07

Gross heating value (kcal/kg) 10,081
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Fig. 2. Schematic diagram of the bench scale gasification system.
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Table 2. Operating condition of the heavy residual
oil gasification tests.

Item Value
Pressure (kg/cm?) 3
Temperature (°C) 1,000~1,200
Residence time (sec) 3~4
Heavy residual oil feeding amount (kg/hr) 15~31
O, supply amount (kg/hr) 20~30
Feed preheating temperature (°C) 200
Steam supply temperature (°C) 200
Steam supply pressure (kg/cm?) 8
Steam supply amount (kg/hr) 10
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Fig. 3. Operation profiles of the gasification pressure
and temperature as well as the resulting syngas
composition.
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