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Analysis of Sintering Behavior for Improved Sintering Performance
in High Pisolitic Ore Operation
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To improve sintering performance when using a high proportion of pisolitic ore, the flow behavior of the melt and
moisture condensation during sinlering were investigated. Melt fluidity decreased at higher pisolitic ore ratios,
suppressing pore formation and agglomeration. However, an addition of mill scale improved meit fluidity, accelerating the
agglomeration of the sinter cake and improving sinter yield. Bed permeability also deteriorated at higher pisolitic ore
ratios due to increased moisture condensation, which decreases the void fraction in the sintering bed, but it was possible
to reduce the total pressure drop and improve bed permeability by creating vertical slits. The gas flow rate in the slits was
calculated at 1.8 times that in a conventional bed. Moisture condensation is reduced by this increased gas flow rate.
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Fig. 1 Schematic diagram of hot Xray CT scanner for sintering
test
Table 1 Chemical composition of raw materials
I e o (MASS%0)
Malerial (., W TFe }‘LO Si()2 ALO, Ca0 MgO
Mixture A| 1.15 6199 3.67 3.65 1.65 295 055
Ore Y 805  59.12  0.09 4£.82 1.10 0.03 0.05
Mill-scale | 0.20 7396 1520 023 006 086 010

Table 2 Raw mixture for sinter test

Raw mlxture A B C
Mlxtur( A (mass ) 100 60 55
Ore Y (mass?) 40 37
Mill-scale (mass%) _ — 8
Sid), {mass%) 5.0 0.0 5.0
Basicity 1.8 1.8 1.8
Coke ratio (mass?) 4.0 4.25 398
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Iig. 2 Changes of CT images of sinter cake during sintering
prucess
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Fig. 3 Changes of branch width of sinter cake with blending of
pisolitic ore and mill-scale during sintering process
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Fig. 4 Changes of index of melt fluidity with blending of pisolitic
ore and mill-scale during sintering pocess

T
o Rawmix A
G 1ol A Rawmix. B
=3 = Rawinix.C
]
T
-
E
g
% 0L
A
L]
=]
E
3
1 3
¢ 5 10 15

Neminal diameter (rum)

Fig. 5 Grain size distribution of sinler cake with blending of

pisolitic ore and mill-scale
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Fig. 6 Relationship between cumulative index of melt fluidity
and mean nominal diameter of grain through sintering
process
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Fig. 7 Changes of pressure drop in sintering bed with blending
of pisolitic ore during sintering process
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Fig. 8 Moisture condensation in sintering bed with blending of
pisolitic ore
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Fig. 16 Effects of the slitting plates on sintering operation
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