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On Several Slag-Metal Reactions and Refining Abilities
of the Ladle Furnace

Kazushige UmEzAWA and Hiroyuki KAJIOKA

Synopsis: :

Several Slag-metal reactions and refining abilities of the ladle furnace (LF PROCESS) have beenstudied.

The results obtained from these studies are as follows:
(1) Desulfurization is dependent of slag basicity, reducing degree of slag and agitation of melt. (2) The
numerical value of sulfur distribution coefficient is above a hundred. (3) Deoxidation is dependent on
aluminium content of metal, slag basicity, agitation of melt and lining refractory. (4) Total oxygen content
after treatment is below 20 ppm in the case of Al-Si killed steel, below 35 ppm in the case of Si-Mn killed
steel. (5) Hydrogen absorption is caused by flux, so hydrogen content is dependent on drying degree
offlux. (6) Nitrogen content is controlable in the required range from 20 ppm to 80 ppm by the way of alloy

addition at tapping from BOF.
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Table 1. Experimental conditions.

Condition l Range

Weight of molten steel l 50~60 t/Heat

Weight 24 of slag

Amount of Aluminium
addition

' 3~4 9, of steel

|0~mkwat

Ar gas flow rate | 30~200 N1/ min

ZrO,-309,Si0, Brick

Lining refractory of ladle High Al,O, Brick

Temperature for treatment ‘ 1 600~ 1 700°C

Table 2. Chemical composition of slag(wt%).

CaO Si0, | ALO; | MgO | FeO | MnO | CaF,

55~65 | 5~20 | 5~20 | 3~7 | <0.5 | <1.0 5
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Fig. 2. Desulfurization behavior in ladle furnace.
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Fig. 9. Deoxidation behavior in ladle furnace.
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Fig. 15. Change of hydrogen content of metal
during treatment.
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Fig. 16. Change of nitrogen content of metal
during treatment.
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