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Effect of Core Ore Type, CaO Content and Shell Ratio of Quasi-particle on the
Structural Changes of Packed Bed in the Sintering Process

Takaho OToMO and Yasushi TAKASAKI

Synopsis : Model sintering experiments were carried out in order to control the sinter cake structure under lowering slag ratio and using a large amount

of limonite ore in the sinter mixture. In experiments, the influences of combined water content in core ore, and of CaO content and shell
ratio of quasi-particles on the structural changes in packed bed of quasi-particles were examined by measuring compressive strength of sinter
as an index. The results obtained were summarized as follows:

The void fraction in. packed bed of quasi-particles decreased and compressive strength increased by the melt formation during heating.
Because of a negative correlation was found between the compressive strength and void fraction of sinter, it was necessary to decrease the
void fraction of the sinter in order to produce the sinter having high strength. The void fraction of sinter increased by increasing in the com-
bined water content in core ore and by decreasing in the CaO content of quasi-particle. Whereas the void fraction of sinter decreased by in-
creasing in shell ratio of quasi-particle. However, the effect of shell ratio is small when combined water content in core ore is high. The com-
pressive strength has been improved by mixing two types of quasi-particles, which use limonite ore and hematite ore as core ore. Therefore it
is thought to be key factor to control the arrangement of CaO constituent and the mixing ratio of core ore appropriately, in order to lower the

slag ratio and to use large amount of limonite ore.
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Table 1. Chemical composition of raw materials (mass%).

Raw material TFe CaO SiO2 ARO3 CW
Ore A 67.69 0.74 098 2.08 1.12
Ore B 62.20 — 347 1.69 4.73
Ore C 56.70  0.67 551 2.60 10.83

Limestone 0.10 54.50 0.50 0.10 -
Silica sand 0.01 — 99.70 0.15 —

CW : Combined water

Table 2. Chemical composition of shell fine used for
quasi-particles.

Shell ratio  CaO concentration ~ Chemical composition of shell fine

of quasi-particle (mass%)
(mass%) (mass%) Ca0  Si02  ARO3  TFe
40 10 25.0 8.0 1.0 314
8 20.0 5.5 1.1 393
60 10 16.7 6.4 1.2 428
8 133 4.7 14 48.1
Variable
_, speed motor
Thermocouple |1~ Platinum crucible
. \ - ] S ‘
"TEL H pecimen
/// . \\\
Electric furnace Quartz crucible

Fig. 1. Schematic diagram of experimental apparatus for
sintering test.
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Fig. 2. An example of macrostructure of specimen after
heating. (Core ore: C, CaO: 10mass%, shell ratio:
60 mass%)
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Fig. 3. Microstructure of specimen after heating up to dif-
ferent temperatures. (CaO: 10 mass%, shell ratio:

I: Core ore
CF: Calcium ferrite
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Fig. 4. Changes in assimilation ratio during heating. (Shell
ratio: 40 mass%)
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Fig. 5. Changes in void fraction during heating. (Shell
ratio: 40 mass%)
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Fig. 6. Changes in compressive strength during heating.
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Fig. 7. Relation between void fraction and compressive
strength. (Shell ratio: 40 mass%)
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Fig. 8. Changes in compressive strength during heating.
(Shell ratio: 60 mass%)
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Fig. 9. Relation between void fraction and compressive
strength. (Shell ratio: 60 mass%)
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Fig. 10. Microstructure of specimen after heating up to
1250°C.
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Fig. 11. Changes in compressive strength during heating.
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