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Mechanism of the Formation of Large Pore in the Assimilated Part
in the Sintering Process of Pisolite Ore

Takaho Ortomo, Noboru Tacuchi, Eiki Kasal, Yasuo Ovort and Takazo KawacucHi

Synopsis : Sintering experiments were carried out in order to clarify the mechanism of formation of large pore in the assimilated
part in the sintering process of pisolite ore. Modeled briquette which consisted of disk-shaped pisolite ore as core and
fine mixture of hematite ore and limestone as shell layer was used in the present experiments. The results obtained

are summarized as follws :

1) When the shell layer was melted, large pore was formed in the assimilated part around the core ore.
2) The large pore in the assimilated part was formed by using not only unfired core ore but also that calcined at 800
°C or 1300°C. It suggests that the water vapor generated by the dissociation of combined water in the ore was not only

the cause of the large pore formation.

3) A mechanism of the formation of large pore in the assimilated part can be described by ; ( i ) The combined water
in core ore is dissociated by heating, and macro-pores and/or cracks were formed in core ore. (ii)Gas in macro-pores
and cracks in core ore is liberated because of its volume expansion during heating and by assimilation of core ore to the
melt. (iii) The gas is caught around the ore because the viscosity of melt is increased by assimilation of the ore to melts.
(iv) After cooling, the large pore in the assimilated part is formed around the core ore.
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Table 1. Chemical composition of raw materials.

Particle size Chemical composition (mass%)

Raw material

(mm) T.Fe FeO SiO, CaO ALO, LOI
Ore R +15 5533 0.46 434 0.36 2.04 10.54
re 2.38~3.36 57.32 040 5.08 022 2.17 10.38
Ore M —0.105 68.39 0.90 0.70 0.12 1.10 0.67
Limestone : 033 — 0.27 55.17 0.07 4313
LOI: Loss on ignition
Gas cooler He gas
(for rapid cqoling)
I N T
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Liquid Nitrogen gy
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Fig. 1. Schematic diagram of experimental appara-
tus.
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Fig. 2. Schematic diagram of briquette.
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Fig. 3. Changes in dehydration ratio of iron ore
with quenched temperature at different heat-
ing rates.
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Fig. 4. Microstructure of ore R
quenched at different tem-
peratures during heating.
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c)Heated at 1300°C

a)Unheated b)Heated at 800°C

Fig. 5. Changes in surface condition of ore R by
heating.
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Fig. 6. Changes in microstructure of specimens
quenched at different temperatures during
heating.
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Fig. 7. Microstructure of specimen quenched at
1260°C.
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Fig. 8. SEM image of surface of ore B.
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Fig. 10. An image of formation of large pore in the assimilated part around the pisolite core ore.
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