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Characteristics of Fluidized Bed Type Gasification of Kideco Coal
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e AZkRe] Co9 BEE o 18%, HAl $EE oF 17%A%
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Abstract — Coal pyrolysis processes vary with the origin and rank of coal. It is difficult to generalize the
characteristics of coal pyrolysis reaction because the process consists of numerous reactions including pyroly-
sis, gasification, and combustion. To find out the optimum process condition it is necessary to determine the
condition for each coal from the smaller scale experiment. In this study pressurized (2 kg/cm®) fluidized bed,
low temperature (735~831°C) gasification using Kideco coal was performed. The reaction condition and prod-
uct gas composition were determined from the variables including steam flow rate, coal feed rate and air flow
rate. Optimum reaction condition was determined from the concentrations of H,, and CO in the product gas.
The ratio of air/coal was 4.45 and that of steam/coal was 0.21 respectively. The concentrations of CO and H,
decreased with the increase of CO,. It is important to control the feed rates of coal and steam because the
reaction temperature rapidly increased when the combustion reaction dominates over the gasification reaction.
The concentrations of CO and H, were 18%, 17% respectively from the continuous operating condition.

Key words : Pyrolysis gasification, Coal gasification process, Coal pyrolysis, Fluidized bed pyrolysis
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Fig. 1. Schematic diagram of coal gasification system.
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Table 1. Experimental conditions.

Table 2. Characteristics of coal.

Proximate analysis Elementary analysis

(Wt%) (wt%, dry basis)
Moisture 10.63 Carbon 57.7
volatile 33.02 Hydrogen 4.48
Ash 21.23 Nitrogen 0.32
Fixed carbon 35.12 Oxygen 14.61
Sulfur 1.66
Heating value 5,300

(kcal/kg)
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Experimental variables

No Pressure Temperature Superficial gas Bed material Coal feeding Water feeding
’ (Kg/em?) 0 velocity (m/s) €3] rate (g/min) rate (g/min)

#1 2 831 0.228 2000 15.66 11.06

#2 2 821 0.228 3000 22.44 522

#3 2 735 0.228 3000 23.80 6.30

#4 2 803 0.228 3000 35.4 6.03
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Table 3. Composition of product gas.

Concentrations

No. H, (%) CO (%) CO, (%)
#1 2.7 6.8 14.5
) 25 6.1 14.9
#3 4.1 12.0 12.4
#4 32 9.4 13.4
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