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Rate of Degassing from Molten Metal by Inert Gas Flushing

Kazumi MOR1, Masamichi SANO, and Hideo HosHING

Synopsis: .

A study was made of the rate of oxygen removal from molten silver by inert gas flushing. Argon
was blown into the melt through an immersed nozzle of 0-15cm in I.D. and 0°30cm in O.D. The gas
flow rate was 0°75~3:33 Ncc/sec. The immersion depth of the nozzle was 1:5~6°'5cm. From the
rate data, the degassing efficiency of argon was calculated. The efficiency f was very high: £>0°6
at [O]=0°2989, and f>0-95 at [O] =0-1499;.

Based on the assumption that the rate was controlled by one or two of the three rate-controlling
steps of gas- and liquid-phase mass transfers and chemical reactions at the bubble-metal interface,
various reaction models were developed. The rate data were consistent with the model describing the
liquid-phase mass transfer during the bubble formation. at the nozzle and the bubble ascent in the
meit. From the comparison of the measured and calculated times of bubble formation, it was shown
that the mass transfer during bubble formation had a large contribution to the degassing process; espe-
cially in the range of low oxygen concentration of the melt an equilibrium between the bubble gas and

the melt was closely approached before the bubble detached from the nozzle.
(Received May 22, 1974)
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Air inlet
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Alumina crucible
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Thermocouple protective
tube

7 Pi-Pt-Rh Thermocouple
8 Magnesia ring

9 Quartz nozzle

10 SUS-42 lead wire

11 Gas outlet
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Fig. 1. Experimental apparatus.
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6 Pressure transducer
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Fig. 2. Schematic illustration of gas train.
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Fig. 3. Effect of inner diameter of ring on the
change of oxygen concentration with time.
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Fig. 4. Oxygen desorption curves.
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Fig. 5. Relation between desorption efficiency
and dimensionless concentration for
various immersion depths of nozzle.
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Fig. 7. Effect of time elapsed from melt down
on desorption efficiency.
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Table . Degassing models
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Fig. 11. Comparison of theoretical desorption
efficiency calculated from chemical reac-
tion model with experimental data.
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Fig. 12. Effect of oxygen concentration on bubble
formation time.
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Fig. 13. Proportion of amount of oxygen. trans-
ferred during bubble formation.
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Fig. 14. Comparison of desorption efficiency be-
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calculated from the model describing the
mass transfer during bubble formatlon
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Fig. 15. Comparison of theoretical desorption
curves with experimental data (1).
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Fig. 16. Comparison of theoretical desorption
curves with experimental data (2).
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