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Influence of Property of Iron Ores on the Coalescing Phenomenon of
Granules during Sintering
Eiki KAsAl, Shengli WU and Yasuo OMORI
Synopsis :

The fluidity and amount of formed melt seem to be important factors for the coalescing of granules in the
iron ore sintering process, since the coalescing phenomenon is essentially based on the bonding among un-
fused particles with the melt formed by the partial fusion of the granules. In this study, simplified sinter-
ing experiments was conducted using tablets consisted of the mixture of an iron ore and limestone so as to
estimate the fluidity of raw materials qualitatively at high temperatures. As the results, it was found how
the sintering temperature, mixing ratio of limestone, kind and particle size of iron ores used and so forth
influence the fluidity. The results also suggested that the segregation of materials affects significantly the
fluidity. A fair linear relation was found between the fluidity obtained for the adhering mixtures of the
modeled granules and the strength of the sintered granules. Further, the effect of the pre-calcination
of limonitic ore, which was used as cores of the modeled granules, on the strength after sintering was
examined.

Key words : sintering of iron ores; raw mixtures; granule design; agglomeration; coalescence of granules;

fluidity of melt; strength.
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Fig. 1. Pore size distribution of materials used as
cores of modeled granules.
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Table 1. Chemical composition of iron ores and limestone used in the experimets.

Material T. Fe FeO Si0; Ca0 Al,04 MgO LoI*
Magnetite ore P 68.78 27.00 1.79 — 0.39 — —
Hematite ore M 69.30 0.32 0.13 0.11 0.22 0.04 0.44
Hematite ore H 62.40 0.16 4.63 0.05 2.39 0.05 3.34
Limonite ore R 57.00 0.15 5.05 0.09 1.17 0.02 10.27
Limonite 0.55 — 2.20 53.77 0.30 0.46 . 41.50

* LOI : Loss on ignition
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Fig. 3. Change in the projection area with the
holding temperature for the tablets made of mix-
tures of fine iron ores and limestone.
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tablets M and R.
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Holding temperature : 1240°C  CaO concentration : 30 mass%

Photo. 1. Microscopic texture of tablets after
sintering experiments.
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the projection area for tablets after sintering ex-
periments.
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Table 2. Effect of calcining temperature on the
porosity and volume fraction of large (+0.01 mm)
pores of ore R.

Calcining temperature (°C) 1000 1100 1350

Porosity (%) 21.6 20.2 14.9
Volume fraction of large (+0.01 mm) pores (%) 7.8 8.0 8.5
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