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Table 2 Values of parameters of the S.B.A. in Eq. (8) or Eq. (12)

NaCl conc. [™x10° K x10° Ay X 10* k, 6,
M] [em=2¢g] [em™3eg] [cmBeg=lesec”?] [sec™1] [sec]
o) 82.9 11.3 8.33 0.941 -0.10
0 82.9 27.7 4.65 1.29 -0.06
103 82.9 13.3 8.28 1.10 -0.10
10~ §2.9 2.86 15.9 0.455 -0.10

Table 3 Values of parameters of the NaDBS in Eq. (8) or Eq. (12),

and comparison with those in the literatures® *

Literature Method Na€l conc. [™¥x10°  Kx10° by x10° k, 6,
M1 fem™2eg] [em™®eg] [lem®eg=lesec™] [sec™] [sec]

} 0 118.3 58.8 1.21 0.711 -0.03
This work R.B.M. ] 10-3 118.3 23.6 2.36 0.555 -0.07
v 1072 118.3 5.48 5.06 0.277 -0.08

0 160.8 251 0.061 0.154 -

Kato, K. et al R.B.M.

0.1 129.1 4.52 — — -—

Shirotsuka, T, et a/ R.B.M. tap water 131.5 10.8 5.73 0.618 —

Banfield,D.L. ez a/ 5.T.M.

Du Noiiy ring

Sugden

Dorop weight

Pendant drop

R.B.M.
Onda, K. et al S.T.M.
Hayashi, S. et al S.'T.M.

{
{
{
{

0.1

0.1

0.1

0

129
80.2
273
108
223
90.7
240
129
94.2

125

Note : R.B.M.=Rising bubble method : S.T.M.=Surface tention method.
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Fig. 10 Comparison of the calewlated values of surface excess with

experimental results (continue)
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Nomenclature

C = concentration of surfactant in liquid [em™2.g]
Crex = concentration of collapsed foam liquid [em™.g]
F = average forming bubble frequincy [min~*]
H = total height of column [em]
h = levelCheight) along column [em]
K = equilibrium constant defined by Eq.(4) [em™%.g]}
Fy = adsorption rate constant of Eq.(1) [em®eg~tesec™]
ks = desorption rate constant of Eq.( 1) [sec™]
l = distance between bubbles [emT]
Q. = volumetric feed rate of liquid [em®+min~']
s = gas-liquid interfacial area of a bubble [em?®]
Ve = chamber volume [em®]
Vg = volumetric flow rate of gas fom®+min™"]
r = surface excess at any time [em™%.g]
I, = estimated equilibrium surface excess by Eq.(7) using

the least squares method Lem™-g]
I, = boundary constant in Eq. (1) at =0 [em™?.g]
I'x = reduced surface excess difined by Eq. (14) -1
I+ = constant of Eq. (1) fem™2.g]]
b = difined by Eq.(5) [sec™']
g = average retention time of bubbles [sec]
6, = boundary constant in Eq. (1) at I'=0 [sec]
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{subscripts)
cal = calculated
obs = observed

{superscript)

i)

3)

4)
5)

6)
7>
8)
9)
10)
1)

12)

13)

== acrylic resin
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Adsorption Rate at the Gas-Liquid Interface
of Rising Bubbles

Nobuyuki TAKAHASHI and Yoshio YOKOYAMA

Department of Chemical Engineering, Faculty of Engineering

By using the bubble column which was designed and constructed to form
bubbles in succession as constant frequency as possible from a single submerged
orifice, surface excesses of surfactants S.B.A.(Solar blue AFX, C. I. Acid Blue
7) and NaDBS (sodium dodecylbenzene sulphonate) in aqueous solutions of
NaCl (0 ,107% and 107*M) were measured.

Consequentry, the following results were obtained;

1) The adsorption and desorption rate constants of Langmuir’s type rate
equation were determined by application it to experimental results, with which
the calculated values by use of those constants agreed within 15%.

2) The equilibrium and desorption constants decreased with increasing
co-existing salt concentration, while the adsorption constant increased with that.



