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Sintering Process Usiug Pisolite Lumpy Ore as Hearth Layer

Takazo Kawacucui, Yasuhiko Hapano, Tatunori Murai and Yoshizumi Kawacucnl

Synopsis :

Pisolite is an important raw material for sinter ore because its deposit in Australia is rich and easy to be explored. This

ore is mainly made of goethite with a oolitic structure. After produced as lumpy ore, it is crushed to be a raw material
for sinter ore, however, pisolite is known to have negative effects on sintering process. For a better use of this material,
we propose a process to use lumpy pisolite ore as a hearth material in sinter plants. Our pot tests showed that this
process has a higher productivity and yield, compared with the conventional process that uses sinter ore as a hearth
material and fine pisolite as a raw material for sinter. A 1.5-day test in our commercial sinter plant and blast furnace
in Kokura also showed that this new process enables more use of cheap pisolite and reduces the energy consumption

in sintering process.

Key words : sintering process ; pisolite ore ; hearth layer ; productivity ; sinter yield ; agglomeration ; lumpy ore ; return fine.
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Table 1. Characteristics of raw materials (%).

Brands T.Fe C.W. SiO, AlLO; —1Imm +10mm
OreA (L) 56.7 8.11 5.43  2.79 2 76
Ore A (SF) 56.7 8.42 5.52 2.74 38 2
Ore B (SF) 62.8 2.82 4.29 2.61 44 1
Ore C (SF) 64.2 1.10 5.28 1.19 58 2

L . Lump ore, SF : Sinter feed
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Fig. 1. ISintering process using pisolite ore as hearth
ayer.

Table 2. Blending ratio of sinter pot test for calcinat-
ed ore and for ore brands of hearth layer
with the same sinter mixture.

Ore brands Blending ratio (%)
No.1 No.2
Pisolite (Ore A) 31.1 19.5
Hematite (Ore B) 15.6 19.5
Hematite (Ore C) 15.6 19.5
Limestone 10.0 10.5
Return fine 25.0 27.2
Coke 3.8 3.8

Table 3. Raw materials condition of sinter pot test
with cycling return fine (kg).
a : Amount of return fine, 8 : Amount of sinter mix

Case Base Comparison
Total pisolite (L+SF) 10 15 15
Hematite Ore Band C 20 20 20
Sinter Pisolite (SF) Ore A 10 15 10
mix Limestone 5.4 5.4 5.4.
Return fine (—5mm) (a)
Sum 35.4+a 40.4+a 35.4+a
Coke (0.038 3)
Hearth Sinter (10-15mm) 5 5 0
layer Pisolite (L) Ore A 0 0 5
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Fig. 5. Comparison of sinter productivity and yield
under the condition of same sinter mixture
between pisolite hearth layer and sinter one.
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Fig. 6. Comparison of sintering pot tests with cycl-
ing return fine between pisolite hearth layer
and sinter one.
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Table 4. Analysis of mass balance on sinter fine cycling

test.
Hearth layer brand Sinter Ore A
Sinter mix W, kg 56.4 54.0
m, — 0.838 0.894
X, % 73.1 72.7
Hearth layer W, kg 5.0 5.0
m, — 1.00 0.90
X, % 0.90 0.22
+5mm: mass Sp kg 41.1 36.1
—5mm mass Sr kg 14.0 16.7
+5mm. CaO Cp % 8.42 8.39
—5mm CaO Cr % 8.40 6.82
Product kg 36.1 36.1
Yield % 72.1 74.7

Table 5. Comparison of test results at the change of
hearth layer material from sinter to pisolite

ore.

Hearth layer Sinter Pisolite
Max. temp. of exhaust gas °C 438 418
Gas rate (FFP-BTP) Nm?®/m? min 38.8 41.2
Dust in exhaust gas mg/Nm? 44.2 66.9
Drop ore from 8mm slit grate % 0.0 0.3

FFP : time of 80°C of exhaust gas
BTP : time of max. temp. of exhaust gas
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Fig. 9. Test results of “pisolite hearth layer process” at Kokura Sinter Plant.
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