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Coalescence of Liquid Droplets and Separation in a Mixer-Settler
(Part 1: Batch Experiments)
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Abstract—The study on liquid-liquid separation characteristics in a mixer-settler system which is strongly influ-
enced by mixing intensity was conducted experimentally. The experimental systems considered here are binary dis-
tilled water-urganic solvent (n-heplane, iso-octane, ethy! acetate or n-hexane) systems. By performing batch tests, the
relationship between the mean drop size and the Weber number was generated by
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where 0.30 = ¢= 0.50. Also, the separation characteristics for multiparticle systenis were presented, based on the

relative velocity of the conlinuous phase:
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Table 1. Physical properties of the present systems.
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Fig. 1. The apparatus for batch experiments.
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Units Distilled Water n-Heptane iso-Octane n-Hexane Ethylacelate

Density(25 C) glcc 0.997 0.685 0.690 0.670 0.900
Imerfacial dyne/em 72 4851 4548 3541 1011

tension
Refractive 1.332 1.385 1.390 1.375 1.372

index
Viscosity

. . ke . .

@5 0) c.p. 1.00 0.40 0.54 0.32 0.45

Surface pure  0.0247
Viscosity g/sec polluted 0.0211
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Fig. 2. Graphical interpretation of separation
data.
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Fig. 3. Dispersed phase fraction versus batch
separation velocity of n-heptane drops
(interfacial tension=49.8 dyne/cm at
13°C).
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Fig. 4. Dispersed phase fraction versus relative
terminal velocity of n-heptane drops (in-
terfacial tension=49.8 dyne/cm at
13°C).
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NOMENCLATURE

Bo
BO¢
Gy

e Q™%

; Bond number, gdf) ap/o

: modified Bond number

: constant

. impeller diameter

: initial drop diameter or average drop diame-
ter, cm

: Morton number, guf/ o0

: impeller rotational speed, rpm

. modified Reynolds number

: batch separation velocity, cm/sec

. relative velocity between the drops and con-
tinuous phase, Ugs= (21 -9) Uy

. Weber number, 2.N°D’/s

: viscosity, g/cm sec

: density, g/cm

. interfacial tension, dyne/cm

: holdup or volumetric dispersed phase frac-
tion
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