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Coke Degradation Mechanism and Suppression Measures during High-rate Pulverized Coal Injection

Kazuyoshi Y amacuchl, Takeo Uno, Tetsuya Y amamoro, Hiromitsu Urno, Norimitsu Kon-no and Shinroku Matsuzaki

Synopsis : The coke degradation mechanism was considered in order to suppress the fine coke increase during high-rate pulverized

coal injection. The following conclusions were derived as a result of model experiment.

(1) The reasons why the fine coke increases at the tuyere level during high-rate pulverized coal injection are the
degraded coke surface existence because of the lack of gasification by O, and the increase of gasification by CO; in
the raceway.

(2) The use of high reactive coke is effective in order to suppress the coke degradation.

(3) The permeability in the lower part of the blast furnace is controlled by the fine coke amount at the bosh level during
high-rate pulverized coal injection. The decrease of load on the coke bed is effective in order to suppress the coke
degradation at the bosh level.

(4) In order to apply the model experimental results to the actual blast furnace, it is necessary to consider the effect
of coke strength at room temperature and the decrease of coke surface strength after gasification during the use of high

reactive coke.
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Fig. 1. Relation between PC concentration and dust
increase both in the deadman and at the
bosh.

Table 1. Carbon balance in the blast furnace.

Raceway

Dropping zone

Coke PC Coke PC Dust | Input | Input
C+0, C+C0y | C+Ha0 C+0, C+H:0 | Solution | Carburization | Sofution| loss| coke PC
=C0, =2C0 =C0+H, | =CO, =C0+Hz loss ete, loss
PCR=11T. 6kg/t | 25. 6kg/t [ 117.7 | 60.6 82.1 0 81.4 51.3 0 4.7 1341.3] 92.1

-pig. 1 =1.23 }pig(T.5%) (34.5) | (17.8) (23.98) (15.0) (1. 4) | €100)

PCR=203, 2kg/t 0 102.0 54. 4 102.0 23.5 41.8 50.1 40.3 5.6 |259.9)165.8

-pig. b =0, 67 0 (39.2) | (20.9) (18.4) (19.3) €2.2) | C100)
u : Excess 0, ratio(-)
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Table 2. Coke properties??
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Fig. 2. Difference of reaction state for each coke
by use of a reaction model of lump coke
with CO,2Y,
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Fig. 4. Estimated results of lump coke reaction by
use of a reaction model.
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Fig. 5. Relation between coke porosity and coke
surface degradation.

Table 3. Coke properties.

Brand DIFI(K) | 1°%9(%) | CSR(X) | CRICK) | JIS-Reactivity(X) | Ash(X) | Porosity(%) | Bulk density(kg/m*® )
Normal coke, NC 85.0 | 80.1 58.0 | 25.0 28.8 1.1 49.3 533
Formed coke, FC 84.7 | 91.4 | 51.5 | 35.1 48.2 9.8 39.3 666
Single brand coks, SC 83.7 87.1 35.5 40.5 31.0 11. 4 §55.8 483
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Fig. 8. Relation between dust increase and permea-
bility in the lower part of the furnace both in
the deadman and at the bosh.
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