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Desiliconization Process of Hot Metal at Blast Furnace

Casthouse
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Synopsis:

Several types of desiliconization facilities at blast furnace runner
have been developed and applied to blast furnaces in Kawasaki
For the de-

siliconization method without slag removal at the casthouse, the

Steel Corp. according to individual local conditions.

maximum feed rate and mass velocity of desiliconization reagent
are restricted by the problems of slag foaming and splash forma-
Three methods, that is, a top feed method, blasting by
one stage and blasting by two stage have been developed in steps,

tions.

according to increases in the required feeding rate of the desili-
conization reagent. In the case that desiliconization slag is removed
at the blast furnace runner, the injection method by use of an
immersion lance should be applied because of its high oxygen
efficiency in desiliconization. A simulation model has been devel-
oped and the effect of the lance shape on oxygen efficiency in
desiliconization evaluated. The oxygen efficiency in desiliconiza-
tion has increased to 60% by the improvement of the injection

conditions based on the simulation results.
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Fig. 1 Lance driving equipment of blasting desiliconization at
tilting rurmer (No. 4 blast furnace at Mizushima

Works)
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Fig. 2 Relationship between amount of splash and mass velo-
city of reagent
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Fig. 3 Improvement of blasting lance nozzle for desiliconiza-
ticn at tilting runner
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Fig. 4 Increase in reagent consumption in blasting desiliconi-
zation by means of improvement of lance nozzle and
application of swinging lance method
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Fig. 5 Schematic diagram of desiliconization equipment com-
bined with top feed and blasting (No. 6 blast furmace
at Chiba Works)
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Table 1 Improvement of desiliconization operation

Top feed

Top feed and blasting
[Si: (%) 0.30 0.30
(Sile (%) 0.15 0.09
Consumption of i
reagent (keg/t-p) 13 13
Consumption of
preventive for (kgft-p) 0.23 0.10
slag forming
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Fig. 7 Schematic diagram of two stage blasting desiliconiza-
tion (No. 4 blast furnace at Mizushima Waorks)
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Fig. 8 Change in silicon content of pig iron (Sampling points
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Fig. 9 Change in operation indices with the application of
two stage blasting

Table 2 Maximum feeding rate of reagent and final silicon
content in each desiliconization method

Method One stage | Two stage
\ Top feed ‘ blasting Plasting
Feeding rate .
of reagent (kg/min) 85 123 190
(Sil; (%) 0.15 0.13 0.10
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Fig. 10 Schematic diagram of desiliconization method by in-
jection {No. § blast furnace at Chiba Works)
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Fig. 15 Simulation model taking account of simultaneous re-
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Table 3 Base conditions for calculation of the desiliconization

model
Mean diameter of reagent (pm) 200
Number of lance nozzle 2
Nozzle diameter (m) 0.0216
Gas flow rate {Nm?/s) 0.0433
Reagent flow rate {kg/s) 1.0
Bulk molten iron flow rate {kg/fs) 58.3
[sil, (%) 0.5
Hot metal temperature {(K) 1773
Injection depth (m) 0.45
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Fig. 16 Comparison of oxygen efficiency between observed
value and caleulated one
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Fig. 17 Effect of nozzle diameter on oxygen efficiency in de-
siliconization
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Fig. 18 Effect of accelerating distance on oxygen efficiency in
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