82 % ¢ #

# 75 48 (1989) % 1 5

© 1989 ISIJ
1111111011111

SO
s X
JI10011101111111

TS5 X2 T L — MK ABEHORSE, B+

® B =

Removal of Copper and Tin in the Molten Steel with Plasma Flame

Synopsis :

- Removal of copper and tin in molten steel was investigated in a laboratory scale plasma furnace.

Tohru MATSUO

It was

found that the removal of copper and tin proceeded by both argon-hydrogen plasma and argon plasma even

at 10° Pa.

hydrogen contents in the plasma gas, and at higher plasma gas flow rates.

The degrees of removal of those elements were much greater at reduced pressures, at higher

Maximum degrees of removal of

copper and tin were about 90 and 60% respectively in 2 h,
The removal of copper is thought to take place through accelerated evaporation at the very high tempera-

ture hot spot created by the plasma.

However, the removal rate is assumed to be controlled by the trans-

port of gaseous species evaporating from the melt surface.
Key words : secondary steelmaking ; plasma ; distillation ; tramp element ; copper ; tin.
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Fig. 1. Experimental apparatus.
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Table 1. Experimental condition.
Weight of molten iron 1.5kg
Crucible MgO
Plasma gas Ar-10~40% Hy, 5~20 N1/min
Ar; 10 N1/min
Torch nozzle diameter 6 mm
Torch height 30~60 mm
Atmosphere 10° Pa, 1.3 X 10°~2.0 X 10* Pa
Electric power 15.5~18.5kW

Table 2. ‘Composition of molten iron (%).
C Si Mn P 8 Cu Sn
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Fig. 2. Refining behaviour with argon-hydrogen
plasma at reduced pressure.
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Fig. 3. Effect of atmospheric pressure on removal
of copper and tin with argon-hydrogen, argon
plasma.
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Fig. 4. Effect of hydrogen content in plasma gas -

on removal of copper and tin.
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of copper and tin with argon-hydrogen plasma.
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Fig. 7. Effect of bath temperature of molten metal
on removal of copper with plasma.
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Table 3. Chemical composition of dust (%).
Element
Condition
T.Fe M. Fe Cu Sn  MgO
Ar-25%Hg, 10 N1/min, 10° Pa 65.0 56.0 8.0 0.4 16.0
Ar-25%H3, 10 NI/min, 1.3X10* Pa 60.1 18.6 6.1 0.2 11.3
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Fig. 8. Relation between dust weight and degree of

removal of copper.
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Fig. 9. Relation between AWc,/ AWg, in dust and
final copper content in molten steel.
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Fig. 11. Removal of copper and tin by top blowing
of molecular argon-hydrogen gas.
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