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Effect of Volume Change of Coal during Plastic and Resolidifying Phase on the Internal Gas Pressure in Coke Ovens

Seiji NOMURA and Takashi ARIMA

Synopsis : The coking pressure in coke oven, which is caused by the internal gas pressure in the coal plastic layer, is determined by the gas permeability

of the layer. The gas permeability of the plastic layer depends on its density as well as the physical property of the plastic coal itself. The

plastic layer is between the coke layer and the coal layer and the effect of the volume change of these outer layers, i.e. contraction and com-

pression, on the density and the internal gas pressure of the plastic layer was studied. Sandwich carbonization test, where different coals were

charged in the test coke oven, showed that the internal gas pressure in the plastic layer depends not only on the one kind of coal in plastic

phase but also on the other kind of coal in resolidifying phase near the oven walls. The relative volume of coke transformed from the unit

volume of coal was measured using X-ray CT scanner and it varied greatly across the coke oven width depending on the kinds of coals. The

volume change of coal during plastic and resolidifying phase affects the density and the internal gas pressure of the plastic layer. The relative

volume of semicoke and coke transformed from the unit volume of coal near the oven walls is higher for a high coking pressure coal than

that for a low coking pressure coal. This leads to the high density of the plastic layer and the generation of dangerously high internal gas

pressure in the oven centre.
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Fig. 1. Schematic view of the coke, plastic and coal layers
in the coke oven chamber.
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Fig. 2. Restriction on the coal expansion and the density
of the plastic layer.
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Fig. 3. ‘Sandwich’ carbonization.

Table 1. Characterization data for the coals used.

Proximate Total Maximum Petrographic analysis
Coal analysis dilatation fluidity Reflectance| Total
(mass %, db) inerts
VM Ash (vol%) | (log MF/ddpm)| (av.)(%) | (%) |
Peko 35.8 9.9 32 2.65 0.70 30.2
Mapco HV 34.7 6.4 128 3.42 0.86 0.4
Pittston MV 2.8 7. 154 4.00 0.93 9.4
Moura 7.2 1. 88 3.03 0.97 1.4
Goonyella 3.8 9. 106 2.99 1.18 35.
German Creek 0.4 0 120 2.70 1.37 5.
Gregg River 1.2 .6 35 .07 1.39 7.
K-9 8.3 .5 60 42 1.58 6.
Table 2. Experimental conditions.
Run Centre - Wall _
| Coal VM Width Coal VM Width
(mass %,db) (mass %,db)
1_[Pittston MV 328 50mm|Pittston MV 328 |185mmx2|
2 _|Pittston MV 32.8 50mm|Moura 21.2 185mm X 2|
3 _|Pittston MV 32.8 50mm|Gregg River 21.2 185mm X 2
4 |Pittston MV 32.8 50mm|K-9 18.3 185mm X 2
5 |K-9 18.3 50mm1K-9 18. 185mm X 2
6 |K-9 18.3 50mm|Pittston MV 32. 185mm X 2
1 _|German Creek 204 420mm{Peko 35. Omm
8 |German Creek 204 100mm|Peko 35.8 160mm X 2|
9 |German Creek 204 50mm]|Peko 35.8 185mm X 2
10 |German Creek 204 Omm|Peko 35.8 420mm|
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Fig. 4. Direct measurement of relative volume ratio of
coke to coal in the direction of oven width.
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Fig. 5. Relationship between VM of coal charged near the
oven walls and internal gas pressure in the oven
centre.
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Fig. 6. Relationship between coke porosity and internal
gas pressure in the oven centre as a function of the
width of HV coal charged near the oven walls.
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Fig. 7. Volume change of coal in the direction of the coke
oven width during plastic and resolidifying state.
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Fig. 8. Distribution of relative volume ratio of coke to coal
across the oven width.

{LRELFED 2 — 27 2D HERE C (%) & T 5 &, Fig. 71
AT &I,
R=R-(1—=C/100) - +rvrremrremrrnmmnnsnnsninitiitistiiainees (2)

DRERYH 5.
Fig. 8120 — 7 A AR R, DIFIRIT 1A TD 7346 %



AR - BEGREIZH T 5 RRELS T — 2 AFOWILBEEN T 2B RIETHE 51l

High VM coal
(low coking
pressure)

Q
o
=3

Low VM coal
(high coking
pressure)

Fig. 9. Changes in volume from coal to coke across the
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Fig. 12. Internal gas pressure in the plastic layer across the
oven width.
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