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Abstract— The purposes of this study were to understand the growth of carbon and a combustion characteristics and to
estimate the carbon quantity deposited on the coke oven wall. The growth mechanism of deposited carbon sampled in the
different positions of coking chamber was examined. A pulverized coal and tar vapor were condensed to form a nuclei test
produced then it was grown by pyrolysis, resulting in forming a carbon. The deposition test was carried out in a small car-
bonization oven in order to predict the deposition rate of carbon. The deposition rate of carbon was strongly dependent on
the carbonization temperature and the moisture content of coal. By means of catalytic combustion, which used K,CO,, the
optimum loading quantity was 6.0wt% and catalytic combustion rates were increased more two times than noncatalytic
combustion rates. It was assumed that the carbon deposition in coke oven wall carbonizing about 33 ton of coal was 4.56
kg and the capacity of fan supplying air for combustion was over 70 Nm*/min.
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Fig. 1. Schematic diagram of coke oven.
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Fig. 2. Schematic diagram of coking chamber.
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Fig. 3. Experimental apparatus for measuring of the carbon growth.
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Fig. 4. Heating pattern of furnace.



Table 1. Analysis of composition for different catalysts

Catalyst K,COx(%) CaO(%) K(%) Ca(%)
K0 0.00 0.00 0.00 0.00
K-2 3.34 0.00 1.95 0.00
K-5.6 9.85 0.00 5.58 0.00
K-10.4 18.41 0.00 10.42 0.00
K-5.8(KOH) 8.26 0.00 475 0.00
K-5.4Ca-2.8 9.47 385 536 2.75
K-9.5Ca-6.5 16.74 9.09 9.47 6.49
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Table 2. Industrial analysis of deposited carbon

. Comp.(wt7%) Carbon Volatile matter Ash
Position
Charging entrance 88.22 2.33 9.45
Ceiling 95.20 2.70 2.10
Wall 95.60 2.10 1.30
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Fig. 5. Microstructures of ean deposited.
(a) Charging hole, (b) Oven deck(gas side), (c) Oven deck(wall side).
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Fig. 6. Mechanism of the growth of carbon deposition.
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Fig. 8. The growth of deposited carbon on the surface of silica brick
(X 500).
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Table 3. Effect of sample temperature on the carbon quantity deposited
Sample temperature("C)

Carbon quantities(mm)

700 0.002
800 0.006
900 0.010
1,000 0.018
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Fig. 9. Relation between temperature and rate of carbon growth.
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Fig. 10. Arrhenius plots for carbon growth rate.
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Fig. 13. Effect of temperature on the combustion rate.

HWAHAK KONGHAK Vol. 35, No. 6, December, 1997



868 AE - o8

o o o = =
2 o ® - N &

Combustion rate (mg/min)

o
)

i

° 0 5 10 15 20 25
Oxygen content(%)
Fig. 14. Effect of oxygen content on the combustion rate.
(oxygen contents 5 %=combustion time 20.1 min
oxygen contents 5 %=combustion time 20.1 min
oxygen contents 5 %=combustion time 20.1 min).

Table 4. Effect of catalysts on combustion rates

Catalyst Combustion times(min) Combustion rates(mg/min)
K-0 821 131
K-2 7.18 149
K-5.6 5.54 1.74
K-104 4.85 1.80
K-5.8(KOH) 5.36 1.88
K-5.4Ca-2.8 5.18 1.77
K-9.5Ca-6.5 3.90 1.96
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Fig. 15. Effect of K,CO,(6 wt%) on the combustion rate.
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D1 :rate of carbon growth [mm/hr]
D'  :rate of carbon growth [mm/hr]
: activation energy [Kcal/mole]
: gas constant [cal/mole - K]

: temperature [K]

: moisture contents [wt%]
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