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Removal of Copper from Iron-based Scraps by 0,-Cl, Gas Mixtures

Koji Matsumaru, Msahiro Susa and Kazuhivo Nacata

Synopsis

: A new technique for removing copper from iron-based scrap has been proposed. When iron-based scraps containing

copper were placed in atmosphere controlled by O.-Cl, gas mixtures, copper was chloridized to evaporate, whereas

iron was oxidized to remain in the form of solid.

The evaporation rate of copper chlorides was determined by the

transport of chlorides across the boundary layer. Thermodynamic and kinetic consideration gave the optimal condition

for removing copper, that is,

the temperature of 1100K and the gas composition of 0,~10%Cl,.
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Fig. 1. Phase diagram for the Fe-Cl-O and Cu-CI-O

systems.
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Fig. 2. Equilibrium partial pressures of gas species
at 1200K as function of the ratio Cl; : O,.
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Fig. 3. Equilibrium partial pressures of gas species
in 0,-109%Cl, gas mixture as function of
temperature.
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Fig. 4. Diagram of experimental apparatus.
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Fig. 5. Change of copper after placed for 30 min in
0,-10%Cl, gas mixture at 734K,800K,900K
and 1000K.
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Fig. 6. Mass change of Fe and Cu plates in 0,-10%
Cl, gas mixture at 1200K.
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Fig. 7. Mass change of Fe and Cu plates for 15 min
at 1100K as function of Cl, partial pressure.
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Fig. 8. Scanning electron micrographs for cross
section of samples placed for 15,30 and 90
min in 0,-109%Cl, gas mixture at 1200K.
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Fig. 10. Mass change of Cu plates placed for 30 min

in 0,-109%Cl, gas mixture as function of
temperature.
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