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Reduction of SiO, Content in Sinter Ore and Its Effect on Blast Furnace

Operation

Kan AKETA, Mitsunori TAKAMI, Ichiro SHIGAKI, Koichi HosHINO,
Tasuku TAKAHASHI and Korehito KADOGUCHI

Synopsis :

Sintering technology with decreasing SiO; content from 5.6% to 4.9% at Kobe Works has been achieved

based on the following concept.

The desirable structure of quasi-particles for low SiO, sinter should con-

sist of limonite ores as nucleus and fine ores of low SiO, and Al,Os; contents as adhering particles. In
addition, basicity and MgO content of sinter should be increased.

Consequently, the RDI value of sinter became high and its yield slightly became low, though the reducibil-
ity and high temperature property of sinter were improved.

The use of low SiO, sinter at Kobe No. 3 blast furnace has increased overall permeability by increasing
permeability at the lower part of the furnace in spite of lower permeability at the upper part of the furnace,
which has contributed to appreciable increases in ore/coke ratio and injection rate of pulverized coal.

Key words : sinter ; SiO, content ; basicity ; quasi-particle ; ore/coke ; limonite ore ; pulverized coal injec-

tion.
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Table 1. Relation between mineralogical structure and properties of sinter and the effect of decrease in
Si0, content on properties of sinter.

Cold strength

Reduction degradation

Ruling factors

Amount of melt generation.
Porosity.

Expansion during reduction from

hematite to magnetite.

* Shape of hematite (skeletal)

* Impurities held in hematite (Al,Os,
TiOg)

* Strength of matrix

* Porosity (arrest of crack propagation)

Reducibility

Porosity of relict ores and matrix.
Amount of calcium ferrite.

Decrease in an amount of melt at high
temperatures.

Effect of decrease
in Si0Og

Decrease in amount of glassy sili-
cate and calcium ferrite and so cold
strength.

Increase in amount of skeletal hematite
and so RDL

Decrease in amount of calcium ferrite
and so reducibility.

Means for
improvement

. Increase in amount of calcium fer-

rite by incresing basicity.

Decrease in maximum temperature of
bed by increasing in basicity and lower-
ing Al20O3 content.

Decrease in amount of hematite by using

Increase in an amount of calcium ferrite
by increasing basicity.

Increase in reducibility of relict ores by
using limonite ores.

MgO.

Decrease in an amount of melt by adding
MgO.

Concrete plan

Using limonite ore as nucleus. Using fine ores of low SiO and Al203 contents and adding MgO content.

Table 2. Chemical composition of raw materials.

Experiments Chemical composition (wt%)

Base Step 1 Step 2 Step 3 T.Fe FeO SiO, Ca0 Al,03 MgO C.W.
Ore A 30.3 34.5 39.0 38.1 67.73 0.14 2.92 0.02 1.09 0.01 0.26
Ore B 10.0 18.8 18.8 18.8 56.91 0.12 5.73 0.07 2.82 0.04 9.36
Ore C 24.2 — — — 62.12 0.28 5.53 0.07 2.61 0.01 1.81
Ore D — 7.3 — - 62.30 0.07 7.39 0.05 1.54 0.05 1.28
Ore E 2.0 3.6 4.8 4.8 64.50 0.14 2.76 0.12 2.90 0.06 5.25
Ore F — 4.3 5.7 5.7 68.43 14.44 2.14 0.04 0.37 0.01 0.55
Ore G — 1.8 12.6 12.6 67.71 0.14 1.96 0.12 2.08 0.07 4.77
Limestone 14.1 11.5 11.9 11.8 — 0.21 54.83 — 0.91
Serpentine 0.3 0.3 0.3 2.2 5.06 37.91 1.28 1.12 37.59
Other materials 2.4 1.2 1.6 0.8
Return 16.7 16.7 16.7 16.7 54.84 6.19 10.59 2.08 1.72

Table 3. Chemical composition, mineral amounts and qualities of sinter.

Chemical composition (wt%) Mineral amount (wt%) Quality (%)
T.Fe FeO Ca0 SiO, MgO Ca0/Si0, M CF RDI RI
Base 57.10 6.28 8.96 5.60 0.56 1.60 9.1 16.3 22.4 12.2 86 33 68
Step 1 59.04 6.76 9.18 5.31 0.47 1.73 48.2 18.5 21.5 11.8 87 42 69
Step 2 58.88 5.61 9.70 5.13 0.50 1.89 45.2 15.2 28.8 10.8 87 50 72
Step 3 58.49 6.79 9.85 4.90 1.21 2.01 38.7 20.7 30.4 10.2 87 46 68
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(2) High SiO3z (Si02="5.6%)

(b) Low SiOz (Si02=4.9%)

H: Hematite M : Magnetite CF : Columnar calcium ferrite AF : Acicular calcium ferrite
Photo. 1. Microstructure of sinter (Pot test).
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Fig. 1. Change in RDI and AH with SiO; content
(Pot test).
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Table 4. Mixing ratio of raw materials for de-
creasing SiO, content and chemical composition of
sinter.

Period Mixing ratio (wt%}z ‘Chemical composition (wt%)

Ore A Ore B Si0, FeO MgO
I 20 10 . 5.60 5.70 1.0
11 20—32 10—22 5.60—5.35 5.70—5.40 1,0—0.5
I 32—35 22 5.35—5.25 5.40 0.5
v 3540 2225 5.25—4.90 5.40—5.70 0.5—1.5

* The same symbols are used as those in Table 2.
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100f 1000 Si0; (%) 5.60 5.31 5.13 4.90
Ca0/Si0, 1.60 1.73 1.89 2.01
MgO (%) 0.56 0.47 0.50 1.21
Temperature at pressure .
drop of 100 mmAq (°C) 1230 1250 1257 1265
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. . . . ther RDI (%) 33.1 121 50.0 46.2
Fig. 4. High temperature properties of sinter properties | yyg. pr (95 67.8 69.1 72.0 67.9
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Fig. 5. Basic concept for decreas-
ing SiO, content in sinter.
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Fig. 6. Operation results at Kobe No. 3 B.F..
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