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Coalescence of Liquid Droplets and Separation in a Mixer-Settler
(Part 2: Continuous Experiments)

Sung Seok Kim and Chang Kyun Choi

Department of Chemical Engineering, College of Engineering,
Seoul National University, Seoul 151-742, Korea
(Received 12 June 1987; accepted 19 December 1987)

2 o
Eqz-telzold ASAYE Folo] ofiAe] EHEe) YelEAe asloich, BEA6l e 2eja
A Q4] Fadedolisl FRIsh Rl EE wols] skl S129 AAASR PAZIFE 2 U
gich, & A4 WAl AL Aol Talrt FFo] AulHale Axjsisieh, R A} A2 2] el
Aog AZ2T &+ v B AL AE A
AH _ Q/A 140
4, 310 ( U, )

Abstract— The study on liquid-liquid separation characteristics in continuous mixer-settler systems was investigated
experimentally. Since separation phenomena in a batch system was similar to those in the dispersion band in a conti-
nuous system, the coalescence mechanism was investigated by existing correlations. In the present experimental range
it may be stated that drop coalescence was caused mainly by drop collisions. Finally, the following correlation to connect
the separation performance of a batch system with that of a continuous system was generated:
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1. Aqueous phase head tank
2. Organic phase head tank
3. Pump
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8. Aqueous receiver tank

10. Rectifier
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Fig. 1. The apparatus for continuous experi-
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Fig. 2. Time versus dispersion band thickness in
the continuous system at various flow con-
ditions.
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Fig. 3. Continuous separation characteristics for
the n-heptane-water system (¢=0.50).
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Fig. 4. Continuous separation characteristics for
the n-heptane-water system ($=0.33 and
0.67).
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Fig. 5. Continuous separation characteristics for
the iso-octane-water system (¢=0.50).
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Fig. 6. Continuous separation characteristics for
the iso-octane-water system (¢=0.33 and
0.67).
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Fig. 7. Photographed drop size versus total
throughput for n-heptane (¢=0.50).
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Fig. 8. Average photographed drop size versus
holdup for n-heptane.
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Fig. 9. Average photographed drop size versus
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Fig. 12. Comparison of calculated separation
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NOMENCLATURE
A : surface area of settler, cm’
Bo : Bond number, gd24p/ 0
Bo, : modified Bond number
d : drop diameter, cm
d, : initial drop diameter, cm
g : gravitational acceleration
AH : dispersion band thickness, cm
Mo : Morton number, gue/ pc0?
Q : total volumetric flowrate, cm®/sec
Re, : modified Reynolds number
t . coalescence time, sec
Ugs : batch separation velocity, cm/sec
U, : relative velocity between the drops and conti-
nuous phase, cm/sec
¢ & viscosity, g/cm sec
o : density, g/cm3

StetEst 26 HM2% 1988 4Y

14.

15.

16.

17.

18.

. interfacial tension, dyne/cm
: average residence time, sec
¢ holdup or volumetric dispersed phase fraction
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