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Behavior of Bubbles Injected into Molten Metal Baths
Manabu Iguchi, Zen-ichiro Morita

Synopsis : Bubble formation at a nozzle immersed in a water bath was observed with a high-speed video camera and that

in a molten iron bath at 1250 °C was done using a high-voltage X-ray fluoroscope.

An empirical correlation of the frequency of bubble formation was derived from these results as a function of
gas flow rate, inner diameter of nozzle, densities of gas and liquid, and surface tension of liquid for the
intermediate and high gas flow rate regimes. Published data on the frequency of bubble formation were
approximated by this correlation within a scatter of =25%.

The characteristics of bubbles rising in a molten copper bath at 1250 ‘C and a molten iron bath at 1250 ‘C or
1600 “C were measured using a new electro-resistivity probe system. Measured values of gas holdup, bubble
frequency, and mean bubble rising velocity were satisfactorily approximated by empirical correlations previously
derived from cold model experiments using aqueous and mercury systems.
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Fig.1 Bubbling and jetting phenomena in a bath
with bottom gas injection.
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Fig.2 Profiles of bubbles taken with a high-speed
video camera in a water bath.
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Fig.3 Comparison of measured values of bubble
frequency at nozzles and orifices in a water
bath with a correlation by Davidason- Amick.
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Fig.4 Experimental apparatus for observing bubbles
in a molten iron bath.

107
2
«@0
o u 0+ dno=0.13cn dy=0.09¢cn
1 o --#-- dne=0.18cm d=0.11cm
10'F —u-- dng=0.27¢m dy=0.19¢n
i * b dno=0.28cm dpy=0.10¢m
—8— dno=0.39¢n dyi=0.165¢m
—e— dno=0.45cm d;=0.13cm
raal T
10’ 102 10°
Qgcm/s

Fig.5 Comparison of Eq. (3) with measured values
of bubble frequency at nozzles in a molten
iron bath.
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Fig.6 Comparison of Eq. (5) with measured values
of bubble frequency at nozzles and orifices
in water and molten iron baths.
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Fig.7 Schematic representation of the output
signals of an electro-resistivity probe.
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Fig.8 Electrode needle applicable to a molten
iron bath at 1600 °C.
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Fig.9 Electro-resistivity probe system for
measuring bubble characteristics in a
molten iron bath.
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Fig.11 Classification of the flow field in a
vertical bubbling jet.
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