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Rate of SiO, Inclusion Removal from Molten Cu to Slag under Mechanical Stirring Condition

Keiji Oxumura, Masahivo Hirasawa, Masamichi Sano, Kazumi Mori, Naruhiko Hakamapa and Makoto Kirazawa

Synopsis : A kinetic study has been made on SiO, inclusion removal from molten Cu to slag (Li,O-5i0,-Al,0,) under static and

mechanical stirring conditions.

From optical microscopic observation (X400), it is found that SiO, inclusions in the

metal have spherical shape. The inclusion radius is less than 8.25 gm under the present experimental conditions. The
oxygen content which originates from SiO, inclusions in the metal phase agrees with the total oxygen content
reasonably well. Hence, the change in the total oxygen concentration of the metal, [mass%O]+, corresponds to that
in the amount of inclusions in the metal. A rate constant of inclusion removal, ko, is obtained from the log [mass%Q]+-
time relation. In the range of the rotation speed of the stirrer in the present experiment, the change in the mechanical
stirring condition does not affect the rate of inclusion removal from the metal phase. But the rate of inclusion removal
under static condition is lower than that under mechanical stirring condition. The rate constant, ke, increases with
increasing the initial oxygen concentration, [mass%QO]ro.
Key words : inclusion ; deoxidation ; mechanical stirring ; kinetics ; steelmaking ; molten slag.
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} 1 1 Gas inlet tube
4 2 Stainless rod
5 3 Slag holder
6 4 Alumina stirrer
5 Crucible
6 Molten slag
7 Molten copper
8 8 Pt-Pt13Rh thermocouple
9 SiC heater
10 Gas outlet tube

Fig. 1. Experimental apparatus.
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Fig. 2. Typical changes in [mass%QO]: with time.
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Fig. 3. Typical changes in [mass%Si] with time.
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Fig. 4. Microphotograph of the SiO, inclusions.
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Fig. 6. Apparent size distributions of inclusions.
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Fig. 7. Changes in the mean inclusion radius, r, and
inclusion particle number density, Ny, with
time.
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Fig. 9. Calculated change in [mass%O]: with time.
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