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Effects of Gasification and Smelting Reduction on Coke Degradation

Takuya NATSUIL, Kohei SUNAHARA and Yutaka UNSAWA

Synopsis : Decreasing of the reducing agent rate can be expected by using the high reactivity coke to the blast furnace. However, it is predicted that the

reaction form of the coke and permeability in the blast furnace change.

In this study, three kinds of coke were used for the solution-loss reaction and the smelting reduction experiments. The coke strength which

was evaluated by using I-type tumbler after each reaction was different, even if these reaction quantities were equivalent. In addition, the ef-

fect of the solution-loss reaction on the coke degradation was larger than that of the smelting reduction.

On the basis of these experiments, the coke strength after direct reduction and results of the blast furnace operation with high reactivity

coke were quantitatively estimated. According to the calculation of the operation with high reactivity coke, decreasing the coke rate and in-

creasing the productivity by decreasing pressure drop in the blast furnace are expected.
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Table 1. Experimental condition of indirect reduction.

Case No. Casel Case2 Case3 Case4 CaseS
Solution-loss reaction (%) | 25.0 18.8 12.5 6.2 0
Smelting reduction (%) 0 6.2 12.5 188 250

Table 2. Sample properties.

Sample | CRI CSR  IS% F.C  Ash
Coke A 295 60.1 872 870 119
(15-20mm) | B 386 507 881 887 109 (Unit: wt%)
C 438 411 870 886 111
Sinter T.Fe FeO Si0, ALO, MgO C/S RDI RI
(10-15 mm) 5897 636 440 165 108 201 404 692
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Fig. 1. Experimental apparatus for smelting reduction.
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Fig. 2. Result of solution-loss test.
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Fig. 3. Result of smelting reduction test (Coke A, Case 5).
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5, TNH KDY ) 2= 3 v ZARIBHEORMNE & 3
23— 2R, W3- 2 RS TE LR
b5,

Fig. 7121395 mm Bl b a — 7 2K - | RIBKED
ZALDOHELY N7 A0 E L IZRL 2, My
Va—YaryuX, FRETTORIBHE, $abba—2
ZDRGHRER £T, F— A LRIBEEZ—ETH->TENR

152

Ratio of smelting reduction (%)

_n25 20 15 10 5 0
° IOU* e A B
_______ . \
% _____ X \\'\\‘CokeA
2 y SR N oo TR -
g 90F AL e, i
> O---<_ - N e
1y [ “o. A
g  e--___ . A
= 801 e ‘o BRI
g . [aaN
= I e o
2 m 50 rev, el T
¥ 7042 100 ... .
= A 200 e
S Ho 400 "9
3 60L= = ' ‘
M L . f 1 1 1
0 5 10 15 20 25

Ratio of solution-loss reaction (%)

Fig. 7. Effect of reaction form on coke strength after reac-
tion (Coke A).
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Initial coke size: Dp,
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by smelting reduction

[ (Ea.12)

Y

Decreasing coke size
by burden descendent

(Eq.14)

{Eq.6)

y

| Bosh coke size: Dp,

Fig. 11. Flow diagram of decreasing coke size in blast fur-
nace.
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Table 3. Calculation conditions.

CRI (%) 25 30 35 40 45
Productivity (t-pig/d) 5472 5475 5476 5479 5470
Pig Temperature (°C) 1501 1501 1501 1501 1501
Blast Volume (Nm®/min) | 4208 4074 4020 4010 4000
Blast Temperature  (°C) 1076 1076 1076 1076 1076
O, Enrichment (KNm*/h) 5.74 5.56 5.48 547 5.46
Blast Moisture (g/Nm’) 376 376 376 376 376
PC Injection (kg/t-pig) | 1022 989 976 973 97.2
Coke size (mm)
20 30 40 50
a5 T T T T T T T T T ]
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Fig. 12. Vertlcal distribution of process variables by the
model.”
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Fig. 13. Effect of coke reactivity on the reaction ratio be-
tween solution-loss reaction and smelting reduc-
tion by the model.”
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Fig. 14. Effect of coke reactivity on operational results.
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