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Toshihiro Tanaka

Synopsis: The present paper deals with some applications of surface phenomena to the development of environmental-

friendly iron and steelmaking processes aimed at architecture of recycling-oriented society. As one example, a

recycle process of Cu and Fe from Fe & Cu mixed scrap by two liquid phase separation method is explained with

some other unusual phenomena related to the combination of Fe & Cu. In addition, the author describes a trial of

the application of capillary phenomena in solid CaO to dephosphorization of hot metal.
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Figure 1 Two liquid phases separation in Fe-Cu-C
saturated alloy.
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Figure 2 Experimental apparatus for two liquid
phases separation.
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Figure 3 Liguid phase separation between Fe-rich
phase and Cu-rich phase in Fe-C-Cu alloy.
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Figure 4 Phase relations of liquid Fe-rich and liquid
Cu-rich phases in Fe-C-Cu ternary system.
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Figure 5 Phase separation between Fe-rich and Cu-
rich phases in graphite crucible.
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Figure 6 Double layer particle of Fe-rich and Cu-rich
phases.
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Figure 7 Explanation of liquid embrittlement in Cu
bearing steels.
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(a) pure solid Fe rod,
(b) surface-oxidized Fe rod
and (c) strongly surface-oxidized Fe rod.

Cu Particles

N,
o ‘ =

Screw Oxidation

=
y =
=
:
=
E
s

Figure 10 Unusual wetting behavior of liquid Cu on
surface of solid Fe sample.
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Figure 11 Unusual wetting behavior of liquid Cu on surface of solid Fe sample.
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“Capillary Refining” for Dephosphorization in Liq. Fe
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Figure 13 Concept of capillary refining for de-
phosporization of hot metal.
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Figure 14 Experimental apparatus of capillary refining
for de-phosporization of hot metal.
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Figure 15 Experimental results of capillary refining of
de-phosporization of hot metal.
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Figure 16 Micro-structure in the penetration region in
solid CaO crucible.

Figure 17 Phase diagram in CaO-FeO-P,0s ternary
system.
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Figure 18 Experimental result of capillary refining of
liquid Fe-C-Si alloys by solid Ca0.
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Figure 20 Calculated results of penetration distance
of molten slag with the ratio of surface
tension o to viscosity n in a capillary with
radius r.
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