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Influence of Limestone and Coke Breeze Distribution in the Quasi-particle
on Permeability during Sintering and Sinter Quality

Nobuyuki OYAMA, Katsutoshi 1GAWA, Kanji TAKEDA, Tatsuro ARIYAMA and Tetsuya JINNO

Synopsis : To improve sinter productivity and quality, the effect of secondary admixing coke breeze and limestone in the drum mixer on the permeabili-

ty and the reduction characteristics were investigated by the sintering pot and tablet tests. The following results were obtained.

(1) The secondary admixing technique to coke breeze enhanced permeability at moisture zone with increasing the quasi-particle size

and strength, and the secondary admixing technique to limestone enhanced permeability at melting zone by the improvement of melt fluidity.

(2) The sinter reducibility was improved by secondary admixing limestone and coke breeze, because of increasing micro pore originat-

ed from relict ore.

(3) The above improvements were decreased with extending the coating time, because of destruction of quasi-particles due to intrusion

of secondary admixing material inside the granules.
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Table 1. Blending ratio in sinter mixture. (mass%)

Blending ore 63.81
Quartz 0.32
Limestone 10.37
Return fine 20.00
Coke breeze 5.00

mixture test
Drum mixer
P— N

Total granulation time, 360s

(A) Ordinary method

Limestone or coke breeze

test
Drum mixer
L > i o

Iron ore
etc.

Ore granulation Coating time
time, 300s 30~120s
e .
Total granulation time

(B) Coating method

Fig. 1. Granulation method in the laboratory tests.
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Table 2. Granulation conditions.

Kurashiki 2DL Laboratory test
Drum diameter (m) 42 1.0
Rotation speed (rpm) 40 8.2
Drum length (m) 21 0.3
Froude number (=) 19x10°
Occupied ratio (%) 115
Total granulation time (s) 360 330, 360, 390, 420
Ore granulation time (s) 300
Coating granulation time (s) 30, 60, 90, 120
Water content (%) 6.7
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Fig. 2. Measurement method for the temperature and pres-
sure drop in the sintering bed.
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Fig. 3. Schematic drawing of tablet before heating for
measuring melt behavior.

Table 3. Chemical compositions for the tablet
tests. (mass%)

(A) Ordinary tablet (B) Limestone coating tablet
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Fes0s 134 | [Lower part [Fe,0; |86
Si0, |5 Sio, 5
Lower part |Fe,O; |51
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Fig 4. Influence of granulation method on sintering property.
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Fig. 5. Influence of coating time on
the mean size after drying of
quasi-particle and sinter re-
ducibility.
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Fig. 6. Distribution of Ca and Fe in the granulated particle.
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Fig. 7. Influence of the mean size after drying of quasi-
particle on sintering time and average gas volume
during sintering.
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ment” and growth rate of branch width during
sintering.
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Fig. 14. Comparison of melt composition between ordi-
nary tablet and limestone coating one.
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Fig.12. Comparison of melt fluidity be-
tween ordinary tablet and lime-
stone coating one.

Fig. 13. SEM images and the distribution of
Ca and Fe in the tablets after heat-

ing.
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Fig. 15. Changes of effective diffusivity and
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