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Absorption Rate of Oxygen Jetted into Molten Metal

Synopsis:

Mitsugu MATSUSHIMA and Kazumi MORI

A study was made on the absorption of oxygen jetted into molten silver to clarify the mechanism
of interaction between a gas jet.and molten metal. At 1050°C preheatéd oxygen gas was blown on
to molten silver of 230 g through an alumina nozzle of 1 mm in diameter. The oxygen content in the
melt was measured continuously by the solid electrolyte galvanic cell. The okygen flow rate was 1~
12N//min and the height of the nozzle from the melt surface was —10~+20mm. The critical con-
dition required to produce a homogeneous -bulk liquid concentration was expressed in terms of the
depth of the cavity. At low jet momentums a stable cavity was produced. As the jet momentum
increased, the cavity became deeper, and bubbles and liquid droplets were formed, resulting in an
abrupt increase of the absorption rate. The rate was described by the ordinary equation of mass
transfer except for the range of low oxygen concentration of the melt. The apparent rate constant at
high jet momentums was correlated to the jetting conditions, by introducing a factor characterizing

jet steepness.
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Fig. 1. Schematic diagram of reaction furnace.
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Fig. 2. Experimental apparatus.
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Fig. 4. Uniformity of bulk liquid concentration.
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Fig. 6. Change of oxygen concentration with time.
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Fig. 10. Effect of stirring on the rate constant.
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Fig. 14. Efficiency of oxygen absorption plotted
against oxygen concentration for various
jetting conditions.
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