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Evaluation of Melting Characteristics of Fine Iron Ores by the Tablet Sintering Test
Tetsuzo Haca, Shunji Kasama, Takuma Kozono and Nariaki Ocata

Synopsis :

Characteristics of iron ores have influence upon sintering operation and sinter quality. Mineralogical properties of fine
iron ores affect significantly the melting behavior in the sintering process.

In this study, in order to estimate the

macroscopic melting behavior which is directly linked to the coalescing of granules and the formation of pore network
in the sintering process, tablets consisted of the mixture of fine iron ores and limestone were prepared. Sintering tests
were carried out using the tablets, and the deforming behavior of the tablets was quantified as the deforming
temperature. The deforming temperature was strongly affected by gangue minerals in iron ores, mainly because of the
rising of peritectic temperature of quaternary calcium ferrite by the dissolution of clay into the calcium ferrite melt. The
deforming temperature of iron ore mixture depended on that of each iron ore and its mixing ratio. The influence of MgO
sources such as serpentine and Ni slag on the deforming temperature was examined. The means to control the melting
behavior in the sintering process by the granule design of raw mixtures was discussed.
Key words : iron ore ; sintering ; ore property ; melt ; tablet ; gangue minerals ; clay ; quartz ; agglomeration.
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Fig. 1. Distribution of chemical composition for
typical iron ores.
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Table 2. Mixing ratio of iron ores and fluxes in
tablets.(mass %)

Test Iron ore Limestone Serpentine Ni-slag
Test-1 Ore A ~ K 80 20 0 0o
Ore B 78 20 2 0
- re 8 2 4 0
Test P 78 3 o "y
e (] 20 0 4
lectric
rnace
Observation

uudgement of deforminﬂ

Tablet

@~

Alumina cell

Fig. 2. Schematic diagram of experimental appara-
tus.

Table 1. Chemical composition of iron ores and fluxes used in the experiments.(mass%)

Material T.Fe Fel $i0 Ca0 A0y g0 oW
Hematite A -0.5m 68.10 0.04 1.12 0.04 0.51 0.05 0.43
Hematite B -0.5m 86.99 0.11 0.82 0.03 1.02 0.02 L4
Hematite C -0.5m 63. 16 0.23 7.44 0.04 1.03 0.11 1.03
Hematite D -0.5mm 64,30 2.3 2.70 0.03 1.62 0.07 3.04
Hematite/Goethite B -0.5om 61.68 0.16 6.20 0.06 2.92 0.08 1.99
Hematite/Goethite F -0.5om 60. 66 0.11 5.93 0.08 3.22 0.10 3.04
Hematite/Limonite G -0.5mm 61.43 0.04 3.4 0.07 2.30 0.10 4.75
Pisolite H -0.5mm 55. 65 0.23 6.61 0.91 3.02 0.27 7.25
Pisolite I -0.5m 59.20 0.23 4,79 0.06 1.34 0.05 8.23
Hematite/Magnetite J -0.5om 65.76 8.98 4,66 0.49 0.19 0.30 0.11
Magnetite K -0.5m 67. 60 18.06 4.86 0.12 0.32 0.02 0.75
Serpentine -0. S5om 5.43 2.23 39. 14 1L.70 0.77 37.22 12.45
Ni slag 0. 5om 8.78 9.77 50. 67 0.26 2.25 31.56 N.D.
Limestone -0. Smm 0.20 0.00 0.22 55. 20 0.05 0. 62 N.D.

* CW : Combined water
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Fig. 4. Influence of Al,O; content in —0.5mm fine
iron ores on the deforming temperature of
the tablets.
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Fig. 5. Influence of gangue minerals in —0.5mm fine iron ores on the deforming temperature of the tablets.
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| (a) Ore-B Ty=1247°C

H : Hematite, CF : Calcium ferrite, S :Glassy slag,
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P : Pore .

Fig. 6. Microstructure of tablets at the deforming temperature.
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Table 3. Mineral composition of the tablets deter
mined by using a quantitative image analy-

zer.
Quench timing { Kinds of tablet Mineral composition (X) Pore (X)
of tablets ( Test-1) Hematite  Calcium ferrite  Slag

Deforaing teap. Ore-B 15.2 82.6 2.2 4.0
T, (O) Ore-C 48.4 48.6 3.0 311
Ore-F 31.3 66.4 2.3 30.8
Deforning teap. Ore-B 16.1 81.1 2.8 47.0
T () Ore-C 50.9 46.6 2.5 43.5
Ore-F 19.8 76.4 3.8 3.0
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Fig. 7. Influence of iron ore blending on the deform-
ing temperature T, of the tablets.
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