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Carbon Deposition in a Coke Oven Chamber at High Productivity Operation

Kazuya UEBO, Hideyuki KUNIMASA and Shinichi SUYAMA

Synopsis : SCOPE21 process uses thin oven wall of high thermal conductivity dense brick and pre-heated coal charging to achieve high coking rate.

This suggests critical trouble by the increase of carbon deposits. Carbon deposition in a coke oven at high coking rate of SCOPE21 process

was investigated in this study. The influences of temperature, fine coal and water existence on carbon deposition were studied in laboratory

tests. Carbon deposition in coal charging and after charging was investigated in the pilot plant oven using test brick pieces.

Carbon deposition rate in top space after charging was mainly affected by temperature and was little affected by fine coal briquetting. This

is supported by the laboratory test. However, considering no moisture content, the rate was smaller than the one expected by the laboratory

test. The amount of carbon deposits in top space in one carbonization period was small by means of the shorter coking time and the lower top

space temperature. The amount of carbon deposits in coal charging was larger than the one after charging at ordinal operation of the pilot

plant oven. The deposits in the top space derived from coal had been reduced by about one-half due to the fine coal brigetting.

By applying the relationship between the carbon deposition rate in the top space and the temperature it was estimated that carbon deposits

on chamber wall are not so large.

From these results, it was concluded that the carbon deposition of SCOPE21 process is not such a serious problem.

Key words: coke oven; carbon deposition; high coking rate; fine coal.
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Fig. 1. Experimental equipment for carbon deposition lab-
oratory tests.

Table 1. Properties of coal used for laboratory tests.
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Fig. 2. Example of carbonization gas generation rate and
supplied gas flow rate at the laboratory test.
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Fig. 3. Schematic illustration for carbon deposition mea-
surement in pilot plant coke oven.
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Fig. 4. Effect of temperature and the existence of coal fine

on carbon deposition.
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Fig. 5. Arrhenius plots for carbon deposition without coal

fine.
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Fig. 6. Effect of H,O and N, supply on carbon deposition.
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Fig. 7. Influence of top space temperature on the carbon
deposition rate.
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Fig. 8. Amount of carbon deposits in one coking period.
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Fig. 9. Carbon deposits of SCOPE21 standard operation in
one coking period comparing with the conventional
wet charging (WET) and coal moisture control
(CMC) process at 95% working rate.
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Fig. 10. Texture composition of carbon deposits on test
brick piece measured by point count on a micro-

scope.
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Fig. 11. Effect of charged coal level on top space tempera-
ture.
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Fig. 12. Carbon deposits including charging period,
amount of pyrolytic texture of no-briquetting test
is revised for the temperature of standard opera-
tion (772°C).

Table 2. Solid content in decanter tar and its texture com-
position by point count on microscope.

) Tlin tar Texture composition (%)
operation (W% dry) | soot | Coke | Coal
Standard 8.4 63 10 27
No-briquetting 18.9 57 1 32
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Table 3. Comparison of texture composition measured by

point count between carbon formed on the pilot
oven upper wall and that on the test brick includ-

ing charging period.
. it 9
Operation | Testbrick Texture composition (%)
ovenwall | Coke [Columnar| Granular
Testbrick | 92 1 7
Standard
Oven wall 94 3 3
| Testbrick | 38 40 22
No-briquetting
Ovenwall | 30 40 30

(b) No-briquetting

Fig. 14. Ceiling and upper wall of pilot coke oven chamber immediately after pushing.
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