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Influence of Iron Ore Properties on the Flow of Melt Formed in the Sintering Process

Eiki Kasal, Yorito SAKANO and Takashi NAKAMURA

Synopsis : Melt formation and its flow are essential phenomena to proceed agglomeration in the sintering process of iron ores. A new experimental tech-
nique have been proposed which enables us to detect the macroscopic flow of melt initially formed by the reaction between iron ore and lime-
stone. Using this technique, influence of iron ore property on the melt formation and assimilation process were examined in terms of melt-
down temperature, chemical composition of dropped melt and shape change of a tablet sample. As a result, a difference was obtained in the
melt-down behaviors between hematite and pisolitic ores. However, the hematite and pisolitic ores both having a similar gangue mineral
composition show similar melt-down temperatures. A pisolitic ore having relatively high Al,O; content has little dependency of particle size

and shows higher melt-down temperature. The effect of increase in Al,O, content is considerably large, and it leads to decrease in fluidity of

formed melt and increase in melt-down temperature.

Key words : iron ore sintering; melt down; melt flow; assimilation; hematite; pisolite; alumina.
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Table 1. Chemical composition of samples used in the pre-
sent experiment (in mass%).

Ore T.Fe FeO CaO Sio, MgO  ALO, LOI* SSA**
A 69.4 L1s 0.04 0.58 0.07 0.19 0.11 22
B 67.2 0.22 0.05 223 0.10 0.71 1.47 5.6
C 58.0 0.25 0.55 5.17 0.27 2.58 9.15 49.9
D 61.2 0.11 0.04 3.10 0.04 0.54 10.0 48.2

Limestone 0.21 0.03 56.59 0.62 0.69 <0.03 412 -
* Loss on ignition
** Specific surface area (m%g) for 0.5 to 1.0 mm size after heating at 500°C for 1 h
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Fig. 1. Schematic illustration of sample preparation.
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Fig. 2. Schematic drawing of the experiment apparatus.
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Fig. 3. Examples of the changes in sample temperatures
and weights obtained in the melt-down experi-
ments.
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Fig. 4. Relation between the CaO/(CaO+Fe,0,) of tablets
and the first melt-down temperature.
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Fig. 5. Changes of the sample appearance during heating.
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Fig. 6. Changes of the sample appearance during heating.
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Fig. 7. Relation between CaO/(CaO+Fe,0,) of the tablets
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and melt-down liquids.
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