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Acceleration of Copper and Tin Removal from Molten Steel by Decarburization under Reduced Pressure

Tohru MATSUO

Synopsis : For accelerating the removal of copper and tin by evaporation under practical reduced pressure, 1.3% 102 Pa, decarburization by weak oxidiz-

ing agents such as SiO, and MgO has been investigated in laboratory scale experiments. The experimental results are as follows;

(1) An effective removal of copper was obtained in the order of MgO>8i0,>0, at a given amount of decarburization. The order is the

same as that of oxygen potential of those oxidizers.

(2) 50% of copper in iron melt was removed in 40 min in MgO crucible, which was reacted as an oxidizer. The rate of decopperization

was 1.5~3 times higher than that without decarburization.

(3) The reason why the acceleration of the removal of copper was achieved is assumed to be due to the increase in reaction interfacial

area obtained by turbulence with decarburization. However, low oxygen content is preferable, because oxygen is the surface active element

and is assumed to retard the evaporation reaction.

(4) In high sulfur melt, 0.1 mass%, removal of copper was slightly lowered by suppresion of decarburization. However, removal of tin

was accelerated. The phenomenon is considered to be caused by preferential evaporation as SnS.

Key words: copper; tin; tramp element; evaporation; surface active element; steelmaking; ladle metallurgy.
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Fig. 1. Schematic profile of experimental apparatus.

Table 1. Composition of metal. (mass%)

(o] SiJ’Mn P S Cu| Sn

0.4~4.0 |<0.05 ‘.<0.' 0.02) 0.005~0.13 | 0.4 | 0.060

Table 2. Oxidizer and agitation method.

Oxidizer Shape Amount Agitation Crucible
Mg0 Pipe 107%m¢ X 10 'm 1 piece - Mg0
Granule 1~5X10"*m¢ | 1~2g/5minX10 Ar:0.025N1/min| Zr02

Si0: Granule 1~6X10"*m¢ | 1g/5minX10~25 Ar:0.025N1/min| Zr02
0. Gas 0.1NI/min - 7r02
’1" Al203
pipe O2
(] ] ] ]
SiO2
MgO
granule
O
Q o
o =
)
MgO crucible ZrOz2 crucible ZrOz2 crucible

(a) MgO crucible

(b) SiO2,MgO granule

(c) O2 gas

Fig. 2. Experimental image. (Combination of crucible and oxidizer)
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Fig. 3. Behaviour of removal of copper and tin with decar-
burization by MgO.
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Fig. 4. Effect of oxidizer on removal of copper.
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Fig. 5. Effect of temperature on removal of copper with
decarburization by SiO,.
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Fig. 6. Effect of atmospheric pressure on removal of cop-
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Fig. 7. Effect of [S] on removal of copper and tin with decarburization by MgO.
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Fig. 8. Effect of [S] on removal of copper and tin with decarburization by SiO,.
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Fig. 10. Relationship between In[mass%Cu] and time.
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