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Mechanism of the Non-uniform Sintering on Using a Low-Al1,0; Pisolite Ore
Toshihide Matsumura, Kouichi Morioka, Masakata Sumzu, Takashi Noba and Tadasu Matsvo

Synopsis :

Increasing a usage of the pisolite ore in a sinter plant often results in a decreased yield and strength of the product.

These negative features are anticipated to be caused by the formation of the non-uniform sintered layer at the middle
or on the bottom part of the sintered ore bed, where sometimes the low-Al,O; pisolite ore is richly distributed.

The low-Al,O; pisolite ore, the so-called easily “fusible ore”, due to its high assimilation rate, produces a large amount
of melt with very low viscosities which directly contributes to forming the excessively dense structure and deteriorating
the gas permeability, especially in the lower part of the ore bed, and then leads to the decreased production yield.

In the present study, it was clarified that the “fusibility” control of ore layer and the viscosity control of the formed
melt could be the effective countermeasures to prevent the non-uniform sintering. It was also suggested to maintain
the ratio of the low-AlLQO; pisolite ore to the infusible ore constant throughout the ore bed in order to attain the proper
gas and melt distributions inside the ore bed and therefore to improve the operation performance.

Keywords : sintering ; iron ore ; low-Al,Os pisolite ore ; non-uniform sintering ; segregation of low-Al,O; pisolite ore ; viscosity of

melt ; permeability.
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Table 1. Chemical compositions of ore specimen.

T.Fe FeO SiO, ALO; CaO MgO LOI

Sample (rod) (wt%) (wt%) (wt%) (Wt%) (wt%) (wtd%)

Ore R 5724 011 5.61 2.73 0.17 0.12 9.42
Ore Y 59.10 0.03 5.00 1.26 0.05 0.04 8.62
Ore A 65.25 0.18 4.04 1.48 0.03 0.02 0.57
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Table 2. Operation results of the sintering machine
with using the pisolite ore.

Step 1 | Step 2 | Step 3 | Step 4

ore Y[%] | 0 24 | 3 | 33
Ore R[%] 17 14 17 21
Pisolite Ore[%] 17 38 48 54
Ore A[%] o A 32 29 7 0

Bed Height[mm] 533 573 S)Lﬂ*, | 595
Material Moisture[%] 6.3 7.1 7.2 7.3
Material Size[mm] 2.2 2.4 2.6 2.6
Breeze Size[mm] 1.5 1.3 1.1 11
‘Breeze Ratio[%] | 373 | 378 | 388 | 374
Productivity [t/h-m?] 1.32 1.38 1.36 1.39

Pan Yield[%] 741 | 730 | 697 | 689
TI1.[%] 71.2 71.5 70.6 70.5
RD.I[%] 46.8 43.5 41.5 39.1
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Fig. 1. Relationship between the pan yield and the
pisolite ore content.
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Fig. 2. Cross-sectional view of the sintercake (pi-
solite ore content : 389;).
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Fig. 3. Change of combined water distributions in
ore bed with increase of the pisolite ore.
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Table 3. Fusion temperatures of ores.

Fusion temperature("C)

Beginning Finishing
1150~1160 1280~1300
1150~1160 1280~1300
1160~1170 1280~1300

Heating rate : 10°C/min
Temperature : 25°C to 1500°C

Atmosphere : Air
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Fig. 4. Results of DTA analysis for different types of ores.
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Fig. 5. Change of degradation ratio of lampy ores
while heating.
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Fig. 6. Change of the collected fine ore ratio.
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Fig. 7. Schematic diagram of the experimental
apparatus of melt dropping test.
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Fig. 8. Comparison of the dropping distance of melt
with using the pisolite ore.
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Fig. 9. Cross-sectional view of the packed bed with
the melt immersion.
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Fig. 11. Dropping distances of melt for different
packing conditions with using a pisolite ore
and the infusible ore.
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Fig. 12. EPMA results for melted packed bed (Al).
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