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Carbon Deposition M echanism in Coke Oven Chamber

— Influence of Fine Particles on Formation Rate of Carbon Deposit —
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Abstract

Particlesoriginated from coal areincluded in carbon deposits collected from coke oven chamber. The
amounts of such particles are much greater in dry coal operation than in wet coal operation. In the
present study, the experimental study was carried out to evaluate the influence of coal fines on the
pyrolysisreaction of the coal carbonization gas. Thereaction rateincreases when coal fines coexist with
coal carbonization gas at the temperature from 950 to 1250K . Dust generation test was also performed
in the study. It wasfound that dust generation rate of coal charge changes depending on the coal
moisture, sizedistribution, graindability, and so on. Furthermore, the equation for estimating pyrolysis
reaction rate of carbonization gasin considering coal fines was derived based on these experimental

data.
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Polarized light micrograph of carbon deposit collected from coke oven
chamber (Ip: inert component from coal)
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Experimental apparatus for carbon deposition
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Experimental apparatus for dust test
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Influence of temperature and fine on carbon deposition rate
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Influence of concentration of fine on carbon deposition rate
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Comparison of experimental data with actual one
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Results of dust test

Coa A (HGI: 89.6) Coal B (HGI: 53.4)
Moisture (%) 0 3 0 3 0 3 0
Oil addition (%) 0 0 3 3 0 0
Under 3mm (%) | 71.8 | 79.6 | 88.3 | 69.6 | 79.0 | 87.8 | 785 | 77.6 ||71.8 | 81.3 | 89.4 | 70.2 | 781 | 88.6 | 77.8 | 80.1
Dustratio (%) | 233 | 293|290 | 040 | 0.74 | 0.79 | 1.08 | 1.11 ||1.09 | 1.27 | 1.31 | 1.02 | 0.96 | 1.67 | 0.45 | 0.60
Coal C (HGI: 85.5) Cod D (HGI: 54.2)
Moisture (%) 0 3 0 3
Oil addition (%) 0 0 0 0
Under 3mm (%) 74.1 728 | 76.2 | 86.3 81.2 74.4
Dustratio (%) 243 121|127 | 156 1.36 0.55
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Arrhenius plots for carbon deposition rate
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Relationship between experimental data and calculation results by
Equation (5)
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Evaluations of carbon formation rate by equation (9)
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