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Abstract—Two important hydrodynamic parameters, hold up and drop size were studied in a disk-doughnut plate
extraction column. The column was 46.6mm in diameter (1.D) and contained 48 plates with 25mm plate spacing.
Stainless steel made plate (Imm thickness) has a 23% free area. Methyl-isobutyl-ketone was used as the dispersed
phase with water as the continuous phase.
According to the intensity of pulse energy, three different patterns of local holdup were shown. Within the
operating conditions. The effect of the continuous superficial velocity on mean hold up can safely be ignored.
Upper-limit law can fairly well describe the experimentally obtained drop size distribution.
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Fig. 1. Schematic diagram of pulsed column app-
aratus. 1: Aqueous inlet tank. 2: Accum-
ulator. 3: Column. 4: Liquid level contr-
oller. 5: Pulse. generator. 6: Organic inlet

tank. 7: Organic outlet tank.
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Fig. 2. Geometry of disk-doughnut plates.
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Table 1. Dimension of column

Inside diameter, mm 46.6%0.1
Plate Spacing, mm 25.0
Thickness of Plate, mm 1
Free area of Plate % 23
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Table 2. Variables of Operation

Variables  Nomenclature Units Range of oper-
ation
Frequency f RPM  25~200
Amplitude A mm 6.25~25
Flow rate Ro/a 0.5~4
ratio (=Q4/Qc)
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Fig. 3. Effect of frequency on local holdup.
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Fig. 5. Effect of flow rate ratio on mean holdup.
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Fig. 9. Typical frequency curves for drop size
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% Nomenclature *

A . Amplitude (cm)

Ci * Const. (i=1,2,3) in each equation
d : Droplet diameter {cm)

dy; . Sauter mean diameter (cm)

f : Frequency (Cycle/sec)

h . Impeller height(cm)

H : Plate Spacing (em)

L . Stirrer length (cm)

N . Stirrer speed (r/sec)

Po . Power Number (=P/N°L%)

Fd : Superficical Velocity of the dispersed ph-

ased (cm/sec)

Vper . Peripheral speed of the stirrer blade (cm/
sec)

Ro/a . Flow rate ratio (=Qd/Qc)

Q¢ : Continuous phase flow rate (1/hr)

Qd  : Dispersed phase flow rate (I/hr)

¢ : Holdup

e . Dissipation energy per Unit mass (erg)

P : Density (g/cn)

o ZI‘nterfacial tension (dyne/cm)
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