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Effects of Limestone Size on Pore Structure of Sintercake of Iron Ore

Masanori NAKANO, Shunji KAsaMA and Yozo HOSOTANI

Synopsis : It is well-known that size of limestone affects productivity and reduction degradation index (RDI) in iron ore sintering, and that the change in
productivity is due to change in permeability of sinter bed and the change in RDI is due to change in mineralogy of sinter. This work has
measured structure and permeability of sintercake by an X-ray CT scanner and pressure proves inserted into sinter bed, respectively, and dis-
cussed how their changes contribute to the productivity and RDI. As a result, with increasing in size of limestone, the diameter of pores in
sintercake increases because of increase in the volume of free melt. The shape of sinter becomes spherical in the same manner. The change in
sintercake structure contributes to the increase in bed-permeability during sintering by about 20%. The change in the shape of pore in sinter
reinforces tumbling strength, possibly resulting in improvement of RDIL

Key words : agglomeration; permeability of sinter bed; productivity; RDI; sinter cake; sintering; size of limestone; X-ray CT scanner.
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Table 1. Experimental conditions for pot tests.

{Performance test] [CT test] (Pressure
measurement)
Pot 90mm P X400mmH | 300mm® X500mmH | 300mm ¢ X600mmH
Ignition 1100°C X 90sec 1100°C X 90sec 1100°C X 90sec
g (Suction pressure is
5 constant Suction pressure is Suction pressure is
21 Sucti at 800 kPa
& | Suction @Gas velocity is constant constant
Y at 1000 kPa at 1200 kPa
constant
at 0.35 m/s
® 0~0.25mm
Size @ 0.5~L0mm @ 0~0.25mm(F) ® 0~0.25mm(F)
of ® 1.5~2.0mm ® 2.0~3.0mm(C @ 2.0~3.0mm(0)
limestone @ 2.0~3.0mm : Omm(C) : -Ommy(
® 4.0~5.0mm
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Table 2. Blend of raw materials.
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Fig. 1. Changes of yield, FFS and RDI due to size of lime-
stone in performance test.
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Fig. 2. Change in flue gas composition due to change in
limestone size.
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Fig. 3. Change in mineral composition and chemical FeO
due to change in limestone size.
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Fig. 4. Structure of sinter obtained by the performance test
under a constant gas flow rate. (Limestone size: (a)
—0.25mm, (b) 2~3 mm, (c) 4~5mm.)
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Table 3. Macroscopic observation of sinter from the per-
formance test under constant gas velocity.

Size of limestone (mm) 0-0.25 2.0-3.0
Shape of surface Uneven Spherical
and pores
Cracks
(numbers/sample) 13 20
Residual ores 3 15
(pieces/sample) i

(Average of 5 samples)

(a) Wet zone (b) Sintercake

12 3 ]
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£
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=) 0.5
4

0 0

F © F ¢©

Fig. 5. Comparison of permeation resistance constants be-
tween fine and coarse sizes of limestone. F: fine,
0~0.25 mm. C: coarse, 2~3 mm.

Table 4. Bulk density of raw mixture and sintercake in the
performance test.

Size of limestone (mm)
0-025 05-1 1-2 2-3 4-5
Raw mix 143 1.42 1.38 146 149
Bulk Y Sintercake 116 119 119 125 126
density -
(Mg/md) dP Raw mix 1.58 1.6 1.66 159 1.63
Sintercake  1.52 1.46 1.36 1.38 148
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Table 5. Changes in branch parameters of sintercake from
CT test due to change in limestone size.

Size of Porosit +5mm Branch index

limestone or;’m y Porosity Density Width Length
(mm) ™ (%) (1/cm?) (mm) (mm)
0-0.25 63.6 59.3 8.65 3.65 2.14
2.0-3.0 61.6 56.7 6.55 3.98 2.42

C) | 100mm

Fig. 6. Comparison of vertical tomographs between sinter-
cakes made from fine and coarse limestone in CT
test. F: fine, 0~0.25 mm. C: coarse, 2~3 mm.
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Fig. 7. Relationship between bulk density of raw mix
(Pmix) and produced sintercake (p, ). (Performance
test)
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Fig. 8. Relationship between RDI and yield of sinter pro-
duced by performance tests.
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