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Model for Estimating Coke Porosity Distribution Based on X-ray
Computerized Tomogram in Coke Oven
Katsuhiko SHIRAISHI, Yoshihisa SAKURAI and Miisuhiro SAKAWA
Synopsis :

Several kinds of coal were carbonized by using the coke oven with X-ray computerized tomography scan-
ner (CT oven). Estimation of apparent density distribution of the coal charge during carbonization was
successfully carrried out by using the scanner.

(1) The coal charge expands owing to the swelling pressure in the plastic layer during the early
carbonization period.

(2) The density distribution of the plastic layer is V-shape.

The estimation model of the coke porosity distribution is developed based on these phenomena. The
validity of the model is confirmed through the CT oven.

Key words : coal; coke; porosity; estimation model; X-ray computerized tomography scanner.
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Table 1. Properties of coals.

C VM Max. fluidity Total dilatation
oal (% d. (log ddpm) %

Saraji 19.2 2.40 70

Blue creek 24.5 3.27 209

Photo. 1. Coke oven with CT scanner.

Saraji coal; Wall temperature :
A 20°C, B 840°C, C 1030°C

Photo. 2. Observation of the changes from coal to
coke by the coke oven with CT scanner.
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Blue creek coal; Wall temperature:
A 20°C, B 640°C, C 1030°C

Photo. 3. Observation of the changes from coal to
coke by the coke oven with CT scanner.
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CT value distribution b was measured along the line a
Photo. 4. Computerized tomogram of the space in
the water jacket.
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CT value distribution b was measured along the line a
Photo. 5. Computerized tomogram of the oven
walls.
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Fig. 1. CT value distribution of CT oven.
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Fig. 2. Relation between the bulk density and CT
value.
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Fig. 3. Density distribution of the coal charge
during carbonization.
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Fig. 4. Comparison between the position of the
plastic layer estimated from CT and that from
temperature.
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Fig. 5. Mass transfer among coal layer, plastic
layer, and semi-coke layer.
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Fig. 6. Density distribution of the coal charge.
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3 egs.(1),(2)] 4

Width of plastic
layer
eq.(8) — *
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__J_q__l (Pap)
Porosity of coke
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Fig. 7. Composition of model for estimating coke porosity.
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Fig. 8. Result of estimation of coke porosity.

Table 2. Properties of blend coal and coking con-
dition.

VM Total dilatation Bulk der%sity Moisture
(% d.) (%) (g/cm®) (%)
21.6 53.3 0.75 8.0
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