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Abstract— The intial size distribution of bubbles in a foam prepared by sparging technique was compared with
the proposed distribution functions. [t was confirmed that the data on the change of bubble size distribution were in
good correlation with the results obtained from the model equation based on the interbubble gas diffusion. The effect
of the initial bubble size distribution on the decrease of the surface area and the change of mean radii were also

discussed.
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Fig. 1. Schematic diagram of experimental sys-

tem.

A . nitrogen supply B ! valve

C : humidifier D ! moisture trap

E : buffer F ! micro needle valve
G ! rotameter H . foam column

I : bubbler J : photographic unit
K : flash
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Dimensionless radii of bubble, R
Fig. 2. Dimensionless initial bubble size distri-
bution curves for three functions and ex-
perimental data(gas flow rate=190mi/
min).
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Fig. 3. Photographs of a foam generated by sin-
tered glass sparger at different times.

(a) 0 min. (b) 30 min. (¢c) 60 min. (d) 90 min.
(gas flow rate=190 m!/min)
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Dimensionless radii of bubble, R
Fig. 4. Dimensionless distribution function ¢(R
#), for the computation applied to the
initial distribution of experimental cur-
ves(gas flow rate=190 ml//min).
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Fig. 5. Comparision of experimental data with

Dimensionless distribution function, ¢ (R)

computed result at same dimensionless
arithemetic mean radius(R,,=1.27, cor -
responding to 20 min).




AEolA e 71Exar £E 153

=

2 ° — : Computed result
2 ° O . Experimental data
g2

2 o

$0.5¢

2

=

__‘é’ Q

0 0,

W

QL

=

£ o

g A A Q
g 0 1 2 3

a Dimensionless radii of bubble, R

Fig. 6. Comparision of experimental data with
computed result at same dimensionless
arithemetic mean radius(R,,=1.37, cor-
responding to 30 min).
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Fig. 7. Dimensionless mean radii, R,, versus di-
mensionless time.
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Fig. 8. The progressive decrease in the relative
surface area of the bubbles, computed
from theory.
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Interval Class Mark (R)  No.of bubble. (¢ (R))

1 0. 1581 0.0715012

35 0. 9829 0. 6939545
70 1. 3132 0. 8449738
105 1.5514 0. 6954951
140 1. 7462 0. 4052930
175 1. 9153 0. 1886595
210 2. 0673 0. 1758074
245 2. 2070 0. 1149306
280 2.3374 0. 1097791
315 2. 4605 0. 0994013
350 2. 5779 0. 0843535
385 2. 6904 0. 0653079
420 2. 8028 0. 0430266
455 2. 9043 0. 0183408
490 3. 0066 0. 0090988

2940 6. 6056 0. 000000

Total Number of bubble=77. 54733
Total bubble surface area=1829. 87966
R,o = 1. 270812




AL 71Ear EE 155

NOMENCLATURE

f frequency distribution function of bubble
radii

¥ gas permeability

K parameter, 2J7RT/Pa

n number of bubbles of radius r

P, pressure of surroundings (atmosphere)

R dimensionless radius, r/r,, (0)

R, dimensionless arithematic mean radius of
bubbles, ryo/ry (0)

R dimensionless mean radius of bubbles by
second moment over first moment,
L3 /Fm(O)

R : ideal gas constant

T : bubble radius

r,, : arithematic mean radius of bubbles

T,o(0): initial arithematic mean radius of bubbles

r, : mean radius of bubbles by second
moment over first moment

S(0): initial surface area of bubbles

S(8): surface area of bubbles at dimensionless
time 6

T absolute temperature

t time

Greek Letters

¥ surface tension

] dimensionless time

¢ dimensionless frequency distribution
function of bubble radii based on the
number of bubbles present initially

¢ dimensionless frequency distribution

function of bubble radii based on the

number of bubbles actually present

[+

10.

11.

12.

13.

14,

. Somasundaran, P.

. Angelidou, C

. Lemlich, R.:

function describing the variation of
radius with time
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