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Influence of Oxygen Feeding Rate on Simultaneous Removal of Silicon and
Phosphorus in Hot Metal

Toshiyuki KANEKO and Takafumi MATSUZAKI

Synopsis :

Removals of silicon and phosphorus from hot metal with lime based flux simultaneously have been studied
in the experiment of 100 kg scale.

Results obtained in this work are as follow : (1) Silicon content of hot metal at which simultaneous re-
moval of silicon and phosphorus can proceed increases with an increase of feeding rate of oxygen. (2)
When oxygen feeding rate is more than 0.88 Nm®/min-t, dephosphorization can proceed even if with low
basicity slag like CaO/SiO; of 2. (3) To proceed simultaneous removal of silicon and phosphorus effec-
tively, it is very important to keep high values of oxygen feeding rate and oxygen potential at slag-metal in-
terface. :

Oxygen feeding to top slag is specially effective for increasing an oxygen potential of slag-metal inter-
face.

Key words : hot metal ; hot metal treatment; dephosphorization; desiliconization; injection; oxygen gas; iron

oxide ; lime.
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Fig. 1. Experimental apparatus.
Table 1. Experimental conditions.
Temperature 1350°C
' [C]) 4.6~4.8%
' [si] 0.09~0.59%
Chemical composition -
of hot metal [Mn] 0.40~0.50%
[P} 0.10~0.11%
[S] 0.03%

Ca0-CaF3-0z( Vo,=44 )/min)
(CaF3/Ca0=0.2)

Injection flux

Iron ore top addition 0~230 g/min( V,=0~44 1/min)

Vo,=44~88 |/ min

Total oxygen feeding rate (0.442-0.88 Nm®/min-t)
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Fig. 2. Change of phosphorus and silicon contents
of hot metal during dephosphorization.
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Fig. 3. Effect of oxygen feeding rate on desili-
conization and dephosphorization.
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Fig. 4. Change of phosphorus and silicon contents

of hot metal during dephosphorization and desili-
conization with high oxygen feeding rate.([Si], =
0.59%)
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Fig. 5. Effect of iron ore top addition on desili-

conization and dephosphorization.
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Fig. 6. Influence of oxygen feeding rate on oxida-

tion behavior of silicon and phosphorus in hot
metal.
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Fig. 7. Relation between (P)/[P] and CaO/SiO,

of top slag during treatment.
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Fig. 9. Comparison between experimental values
and calculated ones of desiliconization and dephos-
phorization.
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Fig. 10. Effect of oxygen feeding rate on desilico-
nization and dephosphorization.
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Fig. 11. Influence of oxygen feeding rate on the
amount of carbon oxidation.
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Fig. 12. Influence of oxygen feeding rate on the
degree of desulfurization.
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