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Influence of Size Degradation of Sinter on the Blast Furnace Operation

Yuji IwanaGga

Synopsis :

Fundamental experiments on the degradation of sinter during reduction were carried out and the
correlation between the reducing conditions and the degree of size degradation was evaluated
quantitatively. On the basis of these results, the size degradation of sinter in the blast furnace was
estimated and the influences of size degradation on the blast furnace operation were investigated.

(1) The effects of reducing conditions can be summarized as follows.

a) At any temperature, the rate of decreasec in size is reduced with the increase in reduction degree.
When the reducing temperature is below 525°C, the size degradation is related only to the reduction
degree and is independent of the reducing temperature.

b) The size degradation becomes remarkable with the increase in initial size before reduction.

¢) The CO concentration and the flow rate of reducing gas do mnot substantially influence the
degradation behavior, but exclusively influence the reduction rate.

(2) The decrease in sinter size due to the degradation during reduction lowers the gas permeability
in the blast furnace.

(3) When the sinter size in the furnace decreases, the gas utilization becomes worse due to the
change in gas flow and the fuel rate increases. On the contrary, when the sinter size becomes
excessively large, the fuel rate decreases due to the decrease in reducibility and low gas utilization by

the decrease in reduction surface.
furnace exists.
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Table 1. Characteristics of samples.

Chemical composition (%)

Sample Porosity RDI
T. Fe FeO Ca0 SiO, MgO MnO AlL,O4 TiO, (%) (=3 mm%)
A 56.3 5.6 9.6 6.5 1.7 0.2 1.7 0.4 20.5 25.7
B 54.4 5.4 9.9 6.4 1.6 0.3 2.3 0.4 22.5 32.3
C 54.4 4.7 8.9 7.7 1.1 0.3 2-6 0.3 23.2 39.1
D 53.9 4.5 8.9 5.6 0.3 2.1 0.4 22.9 441
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Fig. 1. Effects of reducing conditions on the size degradation of sinter.
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Fig. 2. Relation between the mean size after reduction and the reduction degree.
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radial direction by the degradation of sinter.
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Table 2. Variations of JIS reduction degree and
FeO.
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