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Drainage Process of Foam Bed in Continuous
Foam Separation Technique

Hideo Maruvama*, Akira Suzuki*
and Hideshi Sexr*

Abstract

The enriching mechanism of surface-active substances in foam separation was studied by
using a bubble column equipped with a U-bent tube. A simple mathematical model was
proposed which enables one to obtain the change in liquid film thickness or liquid holdup of
foam ascending in the column and overflowing through the U-bent tube. The volumetric
flow rate and the concentration of the surfactant; sodium n-dodecylbenzenesulfonate
(SDBS), of the discharged foam from the U-bent tube were measured, according to different
feed concentrations of SDBS and superficial gas velocity. A model parameter expressing the
characteristics of the dehydrate process of foam is estimated from the exprerimental measure-
ments. The liquid film thickness of the foam layer decreased exponentially with the
increase in foam height from the liquid-foam interface. The influence of experimental
conditions on liquid film thickness is also discussed.
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Fig. 1. Schematic drawing of experimental setup.
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Table 1. Experimental conditions and figure symbols.

Key U,(cm/s) Ci(ppm) Key Uy(cm/s) Ci(ppm)
[ 0.0268 8 == 0.0537 8
O 0.0268 10 O 0.0537 10
[ ) 0.0268 15 [ | 0.0537 15
© 0.0268 20 I 0.0537 20
(] 0.0268 30 i | 0.0537 30
A 0.0397 8 @ 0.0666 8
A 0.0397 10 & 0.0666 10
A 0.0397 15 '3 0.0666 15
N 0.0397 20 ¢ 0.0666 20
A 0.0397 30 P 0.0666 30
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Fig. 2. Volumetric fiow rate of liquid in the foam within the column for various feed concent-
rations of SDBS and superficial gas velocities. X axis represents height above the liquid-
foam interface.
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Fig. 3. Axial profiles of liquid holdup, ¢, in the foam within the column for various feed

concentrations of SDBS and superficial gas velocities. X axis represents height above the

liquid-foam interface. . was calculated by eq. (2). Experimental conditions were the
same as in Fig. 2. Lines in this figure were estimated by fitting of the data to eq. (3).
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Fig. 4. Change in liquid holdup at the liquid-foam surface, ¢:(0), with equilibrium bulk
concentration of SDBS in the column for various feed concentrations of SDBS and
superficial gas velocities. .(0) were estimated by eq. (3).
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Fig. 5. Influence of equilibrium bulk concentration of SDBS in the column on dehydrate
parameter for various feed concentrations of SDBS and superficial gas velocities. De-
hydrate parameter was detemined by eq. (3).
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7 (Fig. 4) wowTik, Co 23 10 ppm LI TOEBE CF - 2 REPTEEL - TV 50, Th
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Fig. 6. Liquid film thickness, ¢, in the foam within the column for U,=0.0397 cm/s. X axis
represents height above the liquid-foam interface. Feed concentration of SDBS was varied
from 8 to 30 ppm. ¢ was calculated by eq. (5).
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Fig. 7. Dependence of enrichment ratio, C,/ C,, on liquid holdup in the foam within the column
for various feed concentrations of SDBS and superficial gas velocities.
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