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Gasification and Combustion Behavior of Combustibles Injected into Coke Bed

Hideharu SHIBAIKE, Ken TAKAMIYA and Masaaki NAITO

Synopsis : From the viewpoint of preventing global warming and reducing maintenance costs, the reduction of coke consumption in the direct melting

furnace for municipal solid waste is strongly called for. Accordingly, the authors have developed technology for injecting combustibles

through the tuyeres of the direct melting furnace. This paper reports on the gasification and combustion behavior of combustibles injected

into coke bed in a high-temperature combustion experiment.
The main results obtained are as follows:

(1) Combustibles such as plastics, combustible dust and LPG injected through tuyeres gasify and burn with priority over coke even

under the combustion conditions of a direct melting furnace that has no raceway space.

(2) Combustible injection through tuyeres is effective in reducing the coke consumption in the direct melting furnace.
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Table 1. Properties of combustibles.

. Plastic Dust LPG
Chemical C 85.6 345 818
composition H 143 1.0 18.2

(%) O <01 6.3 -
Ash(%) - 55.9 -
Calorific value(MJ/kg) 44 12 46
Mean size(mm) 07 0.06 -
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Fig. 1. Schematic diagram of experimental apparatus (Hot
model).

Table 2. Experimental conditions of Hot model.

Coke P!gstip .DL.JSt . LPG .
injection injection injection

Blast volume(Nm’/h) 107 107 107 107
Oxygen(Nm®/h) 25 25 25 25
N, for feed(Nm*/h) - 10 10 -
Blast Temperature(°C)| room temp. | room temp. | room temp. | room temp.
0, concentration(%) 360 334 334 36.0
Tuyere velocity(m/s) 259 279 279 219
Injection rate(kg/h) - 200 70.0 19.6
Excess air ratio(~) - 0.99 1.03 095
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Fig. 2. Transition of gas content according to combustion
and gasification in coke bed.
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Fig. 3. Transition of gas content according to combustion
and gasification in coke bed at plastic injection.
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Fig. 5. Influence of combustible injection on combustibili-
ty in coke bed.
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Fig. 6. Change of gas content in coke bed according to
combustible injection.
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Table 3. Consumption rate of combustibles injected from the tuyere.

Plastic Dust LPG
Coke L e L
injection injection injection
Amount of fry dust(kg/h) 1.96 1.13 6.63 0.40
Chemical i C 0.6 64.6 55 20.6
emical composition
of fry dust(%) Cl 06 0.6 144 2.1

Ash 978 333 76.6 744

Amount of C in fry dust(kg/h) 0.01 0.73 0.36 0.08
Consumption rate of C in combustibles _

injected from the tuyere(%) 95.7 98.5 99.5

Table 4. Effect of combustible injection on coke consumption.

Plastic Dust LPG
Coke C . L e
injection injection injection
Coke consumption (kg/h) 46.3 23.1 185 205
Reduction rate in
coke consumption (%) 501 600 55.1
Replacement ratio (—) - 1.16 0.95 112
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Fig. 7. Influence of combustible injection on gas tempera-
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Fig. 8. Influence of combustible injection on gas volume.
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