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Improvement of Sintering of Iron Ore Fines by Producing
Pseudo-particles with Different CaO Content

Takazo KAWAGUCHI, Kazuyoshi KURIYAMA, Shun SATO and Kouzo TAKATA

Synopsis :

The authors already reported that CaO segregation in raw materials by the separated granulation method
improved reduction degradation without worsening reducibility of iron ore sinter. This report presents the
sintering method mixing two types of pseudo-particles : one contained high CaO content with limestone,
scale and Australian iron ores, the other contained low CaO content with return fine, coke breeze and iron
ores. “The segregated granulation method” improved the Reduction Degradation of Sinter (RDI) and the
permeability of sinter bed in sintering pot test, DL test machine experiment and commercial plant test.
The permeability improvement depends on the classification of ore brands. The RDI improvement depends
on decrease in the volume of secondary hematite and the co-existence area of secondary hematite and
calcium ferrite. “The separated granulation method” is applied to Kashima No. 2 Sinter Plant and
contributed to improve the sintering of iron ore fines.

Key words : sinter; granulation; CaO ; separate ; permeability ; RDI; microstructure ; sinter plant; iron ore.
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Table 1. Characteristics of raw materials.
o T. Fe FeO SiO, Al,03 Ca0 *C. W. Mean size

Brands District (%) (%) (%) (%) (%) (%) (mm)
Ore C Australia 62.5 0.1 4.41 2.64 0.1 2.96 1.48
Ore D Australia 62.2 0.1 5.62 2.73 0.0 2.08 1.40
Ore E Australia 57.1 0.1 5.74 2.84 0.1 8.21 2.00
Ore F India 62.3 2.8 3.01 1.81 0.1 3.20 0.48
Ore G India 67.7 13.8 2.69 0.49 0.0 1.28 0.04
Ore H Brazil 64.5 0.2 5.19 1.11 0.0 1.21 0.52
Ore 1 Brazil 67.7 0.1 2.48 0.34 0.1 0.13 0.05
Ore J Brazil 68.3 0.4 0.57 0.91 0.0 0.58 0.04
Ore K Canada 66.0 9.1 4.40 0.09 0.5 0.31 0.15
Limestone Japan 0.1 0.0 0.31 0.00 55.2 — 0.67
Return fine Japan 56.8 4.1 5.35 1.81 9.8 — 2.31
Coke breeze Japan 0.4 0.0 6.42 3.22 0.1 — 0.91
Mill scale Japan 72.0 65.0 1.20 1.00 0.7 — 0.39
Ni slag Japan 5.7 5.1 52.16 1.80 0.0 — 0.32

*

Combined Water

Table 2. Machine scale and condition of sintering tests.

Machine type Pot DL test machine DL commercial plant
Strand size (mm) 300 400 w X3 200 ! 5000 w X 10000 ¢
Bed height (mm) 500 500 410
Charge weight 65.8 kg 1 200 kg 15000 t/d
Charge method In hand Deflector plate Deflector plate

Mixer for high CaO group
Mixer for low CaO group
Mixer for two granules

Drum 4 min 400 $ mm
Drum 4 min 600 $mm
Drum 12 s 600 $mm

Concreat 3 min 1 200 4 mm
Concreat 3 min 1 200 #mm
Concreat 20 s 1 200 ¢ mm

Eirich 2 200 #mm
Drum 5 000 ¢ mm
Nothing

Constant condition Air flow rate 18.2 Nm®/m?

Suction pressure 620 mmH,0 Pallet speed 3.8 m/min
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Table 3. Blending ratio for sintering test.

Machine type group Pot Test machine |Commercial plant
(€Ca0 content) High Low High Low High Low
Ore C(%) 17.0 10.0 17.0 10.0 8.9 9.2
Limestone 10.0 — 10.0 — 8.7 —
Scale 3.0 — 3.0 — 2.3 —
Ore H — 26.0 — 26.0 — 9.8
Ni slag — 1.0 — 1.0 — 1.0
Return fine — 29.3 — 29.6 — 23.8
Coke — 3.7 — 3.4 — 2.9
Others — — — — — 33.4
Total 30.0 | 70.0 | 30.0 | 70.0 19.9 | 80.1
Moisture (%) 7.5 5.4 7.7 5.3 8.3 5.4
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Table 4. Classification of mineral phase.

Matrix Co-existence phase
Calcium ferrite Null
Calcium ferrite Hematite
Calcium ferrite Magnetite
Silicate slag Hematite
Silicate slag Magnetite

Residual hematite (Raw ore)

00
(%)

o

FIG{H|IT|J]|K

Australia India | Brazil

anada

Limestone

Sinter fine

Iron ore

Volume of ©0.25mm in @1mm pseudo-particle

Volume of ©0.25mm in raw material

Fig. 1. Evaluation of adhesive property of fine
raw materials (—0.25mm) to coarse Ore C.
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Fig. 2. Granulation test results for mixture of
2 ~5mm coarse iron ore and — 0.25mm fine raw
material.
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Fig. 3. Granulation test results for mixture of
two raw materials with ordinary size distribution.
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Fig. 4. Classification of raw materials in

separated granulation method.

Table 5. Effects of “the separated granulation
methed” on sintering properties.

N . .
Machine Pot Test machine | Commercial plant

granulation Ordi. Sepa. | Ordi. Sepa. | Ordi.  Sepa.

—2 mm pseudo-particle
ratio ( %, dry base) 40.1 35.6 | 37.7 32.6 | 51.9 46.9

Suction pressure 970 810 620 620 | 1087 1042
(mmH,0) (—10 mm) (=5 mm) (—6 mm
Return fine (%) 21,2 20.7 1 19.5 18.5 | 24.4 23.8
Productivity (s—t/D'mz) 24.9 25.1 1 20.7 22.81}24.6 25.0
TI (%) 54.6 55.1|56.0 60.7 |71.8 71.5
RDI (%) 42.0 35.1 | 33.9 31.0| 34.4 28.7
RI (%) 72.2 72.5167.8 66.3 | 63.9 63.2
T.Fe (% 56.0 56.9 | 56.7 56.7 | 56.7 56.4
FeO (% 6.8 6.2 5.1 5.1 7.0 6.6
Ca0 (% 9.8 9.9 10.2 9.9 1 10.2 10.4
Si0; (%) 5.4 5.5 5.9 6.0 5.3 5.3
AlyO3 (%) 2.0 20| 20 2.0 1.9 1.9

3K CaO ¥ I h 5.
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FB ROMWIE CaO EOHMR? 2HRL T 5. Kk
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AR P~ OB SBERE T ICERLE £ RIF T Red
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Fig. 5. Pseudo-particle size at roll feeder.
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Fig. 7. Influence of the separated granulation
method on phase composition and quality of the
sinter products.
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