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Abstract—The hydrodynamic and mass transfer characteristics in the para-type plate pulse column was
investigated.

The axial dispersion coefficients of continuous phase and the hold-up of dispersed phase were more influenced
by the continuous and dispersed phase velocity than by the pulse velocity respectively.

As the experimental results of acetone extraction, the column efficiency slightly decreased with the increase of
pulse velocity, but the efficiency was stabilized in the range of 80-90%, And the acetone concentration pro-
files at steady state approached to the backflow model.
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1. Air Compressor 8.
2. Regulator 9.
3. Three Way Solenoid Valve 10.
4. Timing Relay 11
5. Air Pulse Leg 12.
6. Extraction Column 13.
7. Needle Valve 14.
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Drain Tank

Fig. 2. Schematic diagram of experimental

pulsed column system.
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Table 1. Dimensions of para-perforated plate

column.
Elements Material Dimension
1. D.50mm
Column Pyrex Glass (0.D.55mm)
Length 1000 mm
Pulse L p cl I. D. 20 mm
e heg TYTeX LSS 1 ength 1300 mm
Plate 304 — type Dia.49.5 mm
Stainless Steel Thickness 1.5 mm
Plate
Spacing 50 mm (25/25)
Hole Dia. 3 mm
Hole No. 29
Pitch 6 mm
371 4EF712 8 Y& F71F regulator® A,
F7] oted o2 W3lAIH o relay 5 solenoid
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Table 2. Physical properties of toluene- acetone

-water system.(at 25T)

Molecular Specifi Interfacial Distribution
Compo- Weight Gpec?tlc Tension Coefficient
nent (g/mole) Y (dyne/em)  (Tol. Layer/
Water Layer)
Toluene 92. 14 0.870
Acetone 58. 08 0. 797 32 0.835
Water 18. 02 1.001
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Table 3. Experimental variables and operating

range.

Varible Operating Range

Aqueous Phase

Flow Rate 75-1350 (m! /min)

Organic Phase 75 = 350 (md /min)

Flow Rate
Amplitude (half scale) 1 - 2 (cm)
Frequency 40 - 120 (min™")
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Table 4. Operating conditions of toluene-acetone

-water extraction experiments.

4wt% Acetone 150m!/min
Owt% Acetone 250m//min

Aq. Phase Concentration
Org. Phase Concentration

Amplitude (half scale) 2cm
Run 1 2 3 4 5
f (min™" 40 60 80 100 120
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Fig. 3. Effect of pulse velocity on axial disper-
sion coefficients.

4. Ao} al

L] X}

k=

4-1. FZUY =gy
Fig. 3o 545 Wslo) w2 04/;}61-_0,] Zuls}

Axial dispersion coefficient, Ec (cm?*/sec)
w

0 75 150 250 350

Continuous phase flow rate, Q. (m{/min)
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Fig. 5. Comparison of axial dispersion coeffici-

ents.
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Fig. 6. Effect of pulse velocity on dispersed
phase hold-up for toluene- water system.
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Fig. 8. Effect of pulse frequency on(NTU,.), /
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NOMENCLATURE
A pulse amplitude, cm
Af pulse velocity, cm/sec
E axial dispersion coefficient, cmz/sec
F coefficient in Eq. (7) determined by N,
NTU,,
H plate spacing, cm
HTU ,_ : overall height of transfer unit based on
continuous phase, cm
L effective column height, cm
m solute distribution coefficient, —
N,, : Peclet number defined by UL/E(1—¢), —
NTU overall number of transfer unit based

oc

on continuous phase
(NTU,, ),,/(NTUOC );
fined by Eq. (7)

column efficiency de-

Q volumetric flow rate, ml/sec

8] linear velocity, cm/sec

X solute concentration in continuous phase,
gmole/1

y solute concentration in dispersed phase,
gmole/1

z : dimensionless distance, —

Greek Letters

constant in Eq. (5)
constant in Eq. (5)
constant in Eq. (5)
variance (2nd, moment), —

QA R w R

o #E5A4 EHAL(]) 341
¢ hold-up,—
y7 mean (1st moment), —

Subscrlpts

C continuous phase

d dispersed phase

P apparent

T true
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