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Behavior of Burden during the Pulverized Coal Injection into Blast Furnace through Tuyers

Yuji Iwanaca

Synopsis : It is known that the pulverized coal injection operation leads to increase in the ore/coke ratio in a blast furnace and some
of the injected pulverized coals are accumulated in the blast furnace, being not burnt. Because these situations could
make the blast furnace operation unstable, the control of gas flow in the blast furnace, which corresponds to the

pulverized coal injection operation, becomes necessary.

In this paper, a systematic experiments were made to clarify the effect of ore/coke ratio on chemical reactions in a
cohesive layer which dominates the gas flow in a blast furnace. The effects of ore/coke ratio and unburnt pulverized
coal on the mechanical strength of coke slits in a blast furnace were also investigated by using CO, gas with volatile

matter removed char prepared from a coal.
It was found that :

(a) Reduction of ore in a cohesive layer is affected by the gas flow resistance through the cohesive layer due to the

increase in thickness of ore layer.

(b) Unburnt pulverized coal is gasified more rapidly than lump coke and, hence, the degradation of coke is decreased.
Key words : blast furnace ; pulverized coal injection ; ore/coke ratio ; coke strength ; coke reactivity ; cohesive zone ; coke slit ; sinter

reducibility.
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Fig. 1. Experimental apparatus for high-tempera-
ture properties of ore.

Table 1. Properties of coke.

Ash Rus MSI&® DI3? CRI CSR [Porosity
(%) | (CO%) | (%) =) (%) (%) (%)

10.61 24.3 49.3 95.4 34.0 51.7 52.7

Riis : reactivity index by JIS method
MSI : microstrength index

CRI : coke reactivity index

CSR : coke strength after reaction

Table 2. Properties of sinter samples.

Chemical composition (wt-%)

RI RDI
Fewt: | FeO | CaO | SiO: | Al.Os | MgO (%) |(-3mm%)

55.6 | 5.89 | 9.70 | 5.81 | 2.11 | 1.45 64.1 36.1

RI : reactivity index ; RDI : reduction disintegration index.
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Table 3. Properties of unburnt char.

FC Ash composition (%)
(%) | T.Fe | CaO | SiO: | ALOs | MgO | Alkali

92.3 0.2 11 2.8 3.0 0.1 0.02
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Fig. 3. Change in gas flow rate.
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Fig. 5. Effect of Lo/Lc on temperature dependence
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Fig. 7. Relation between coke strength and gas flow
rate in coke layer.
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Fig. 11. Effect of coke reactivity on amount of
reaction in coke layer.
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