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Coke Degradation Mechanism in Raceway of Blast Furnace and Less Degradation Properties

Kazuyoshi Y AMAGUCHI and Takeo UNO

Synopsis : In order to clarify the coke degradation mechanism in the raceway of blast furnace, model experiments were conducted based on the condi-

tions that were possible to occur in the above region by consideration of the reaction form, reaction temperature, reaction degree and impact

energy with 15 kinds of coke having different strength and reactivity.

In the above region, fine coke (—1 mm) by abrasion and small size coke (1~9 mm) by bulk breakage are genarated. From the coke with

much small size coke generation, fine is also much generated and fine coke generation is controlled by the strength of coke at room tempera-

ture.

Small size coke generation is controlled by micro pore volume distribution. From the coke having the following micro pore volume distrib-

ution, small size coke is little generated:

(a) Coke with small amount of micro pore and large ratio of pore under 10 um

(b) Coke with large amount of micro pore and small ratio of pore under 10 um

CO, gas is difficult to enter into the micro pore under 10 um in the particle having the above micro pore volume distribution.

Key words : ironmaking; blast furnace process; pulverized coal injection; raceway; coke degradation; abrasion; fine generation; bulk breakage; gasifica-

tion; reactivity; micro pore.
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Table 1. Coke properties before entering into the raceway.

Remark | Production | CRI | 15% CSR | DI'52 [ Micro pore volume (x1073 I/g)
measures | (%) | (%) ® (%) | -400um | 400~10um | -10um
A Elema F. |23.9[86.15| 65.6 ( 83. , 415 0. 3134 . 1017
B SCO 25.8 186.75 | 58.7 | 83. . 319 0. 2528 . 0667
c Actual F, 126.2[89.15] 66.2 | 86.4 . 3806 0. 2801 . 1005
D SCO 9.2[88.4 56.5 | 82.2 . 3334 0.2214 0.1120
E Actual F. ]30.3[87.1 57.6 | 84.2 . 3770 0. 2673 0.1097
F SCO 0.486.44 | 55.6(81.2| 0.1937 . 1050 0. 0887
G SCO 3.1185.61 ] 47.7,77.2] 0.3648 . 2554 0. 1094
H SCO 34.284.45| 45.4180.8 . 1945 . 0842 0.1103
| Pilot P. |34.285.61| 55.8|84.5 . 1997 . 0617 0.1380
J SCO 4.9 (86.82 | 46.780.0 . 3412 . 2388 0. 1024
K SCO 7.2 (86.62 | 42.184.1 , 3705 . 2682 0.10
L SCO 7.587.29 | 43.8] 84. . 2930 . 2077 0. 085!
N Elema F. [ 41.186. 42.0 83. , 3225 . 2051 0.1174
N Elema F. |43.9 | 87. 8. 6 | 84. . 3643 . 2550 0. 1093
0 Elema F. | 48.7|87.2 28.0 | 84. . 3836 . 2831 0. 1005
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Fig. 1. Relation between CSR and CRI.
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Fig. 2. Transitions of fine (-1 mm) and small size coke
(1~9mm) contents after 20 revolutions by I-type
drum tester with weight loss.

Table 2. Coke size distribution after 54 mass% gasification
and 20 revolutions by I-type drum tester (coke E).
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Small size coke content after 20
revolutions (1~9mm)(mass%)
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Fig. 4. Relation among total micro pore volume, micro
pore volume ratio and small size coke content
(1~9 mm).
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