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Absorption Rates of Blown Bubbles into Molten Metal

Kazumi MOR1, Masamichi SANO, Mamoru HisHIDA, and Kanae Suzukt

Synopsis:

The absorption of bubbles into a liquid metal was conducted in a 40 mm ¢ sinter mullite crucible at
1000°C. Oxygen was blown through the 1'2 mm ¢ nozzle of a silica tube into 150~700g silver.

The depth of the immersed nozzle H was 9~64 mm. The oxygen flow rate Vg was 0-88~3°23
Ncc/sec. The absorption rates of blown oxygen into molten silver were measured by the ZrO,-CaQ
solid electrolyte galvanic cell. By estimating the diameters and rising velocities of bubbles, the metal
phase mass transfer coefficients were obtained. At the smaller depth, the observed values were higher
than the theoretical ones by Higbie’s model. As the depth became larger, the observed values approa-
ched to the theoretical ones. At the lower oxygen concentration, the absorption efficiency of oxygen
was very high, but towards the saturated content of oxygen, it dropped rapidly. These phenomena
were explained theoretically. In conclusion, the connection with the practical problems was discussed,
especially with the oxygen utilization coefficient in open-hearth furnace and converter.

(Received Apr. 14, 1969)
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1 Air inlet, 2 Quarz sheath, 3 Reaction tube, 4 ZrO,-
CaO solid electrolyte tube, 5 Crucible, 6 Molten silver

* 7 Thermocouple, 8 SUS42 lead wire, 9 Pt lead wire
10 Bubbler, 11 Cooling water, 12 Gas outlet

Fig. 1. Experimental apparatus.
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Fig. 2. Relation between E.M.F. and [%0O] in
molten silver at 1000°C.
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Fig. 3. Relation between E.M.F. and partial pres-
sure of oxygen at 1000°C.
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Table 1. Thermoeclectromotive force of Pt-SUS42.

Temp. (°C) 980 | 990 | 1000 | 1010

EM.F. (mV) —11-0j—11-2|—11-4{—11-6

Table 2. Effect of pressure on E.M.F.

Ag head (cm) 0 1 2 3 4

Po, (atm) 1 | 1-009] 1-018] 1-027|-1-036
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Fig. 4. Apparatus for examination of uniformity
of oxygen concentration in melt.
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Fig. 5. Examination of uniformity of oxygen concentration in melt.
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