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Characteristics of size, rising velocity and distribution of liquid drops have been investigated in an immiscible liquid-
liquid fluidized-bed extractor whose diameter was 0.102 m and 2.5 m in height. Effects of velocities of dispersed (0~
0.04 m/s) and continuous (0.02~0.14 m/s) liquid phases and fluidized particle size (1, 2.1, 3 or 6 mm) on the liquid
drop properties in the extractor have been determined. The resultant flow behavior of liquid drops became more
complicated with increasing the velocity of dispersed or continuous liquid phase. The resultant flow behavior of liquid
drops depended strongly upon the drop size and its distribution. The drop size increased with increasing dispersed phase
velocity, but decreased with increasing particle size. However, the size of liquid drop exhibited a local maximum with
increasing continuous liquid velocity. The size and rising velocity of liquid drops have been well correlated in terms of
operating parameters.
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Size and Rising Velocity of Liquid Drops in Liquid-Liquid Fluidized-Bed Extractors
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8. A/D convertor

. Main column

1

2. Distributor 9. Computer

3. L/L separator 10. Reservoir

4. Resistivity probe 11. Flowmeter

5. Pressure sensor 12. Pump

6. Amplifier 13. Control valve
7. Low-pass filter

Figure 1. Experimental apparatus of liquid-liquid fluidized-bed
extractor.
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Table 1. Physical Properties of Liquids at 20 C

Thermal Surface

Conductivity Tension
[mW/mK] [mN/m]

Water 1000 1.0 600 72.0
Kerosene 780 2.5 150 28.0

Liquid Density
phase [kg/m3]

Viscosity
[mPa.s]
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Figure 2. Typical output signals from the
0.06 ms”, Uy = 0.02 ms”, d,

resistivity probe (U. =

= 2.1 mm).
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Figure 3. Probability density of the chord length of liquid drop in
the liquid-liquid fluidized-bed extractors (Uc = 0.04 ms’, dp =1 mm).
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Figure 4. Effects of Ug on Dy in the liquid-liquid fluidized-bed ex-
tractors (U.=0.06 m/s).
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Figure 5. Effects of U. on D4 in the liquid-liquid fluidized-bed

extractors.
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extractors.
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Figure 7. Effects of U. on Vg4 in the liquid-liquid fluidized-bed

extractors.
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Figure 8. Effects of U. on Vg4 in the liquid-liquid fluidized-bed
extractors.
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Figure 9. Effects of d, on Dq and Vy in the liquid-liquid fluidized-
bed extractors (U. = 0.06 m/s).
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Dyi : individual chord length (m)

L : height of the column (m)

P : pressure (Volt)

r : radial coordinate (m)

R : radius of the column (m)

t : time (s)

U. : continuous liquid phase velocity (m/s)
U : dispersed liquid phase velocity (m/s)
Va : mean liquid drop rising velocity (m/s)
Subscripts

c : continuous liquid phase

d : dispersed liquid phase
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