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Table 1 Characteristics of surfactant employed

Molecular mass CMC HLB
[kg/mol] [mol/m’] [-]

Sodium lauryl sulfate (SLS) Ci2H250803Na 0.288 8.00 40.0

Surfactant Molecular formula

Table 2 Physical properties of sodium lauryl sulfate aqueous solution

CMeOH+EIOH Temperature Density Viscosity Surface tension
[ wt% ] [K] [ kg/m® ] [Pa*s] [ mN/m ]

0.0 303 998.3 0.000965 35.5
308 996.7 0.000858 33.8

313 994.8 0.000733 33.2

318 992.8 0.000676 31.2

0.025 303 998.8 0.00103 36.5
308 997.1 0.000909 36.2

313 994.9 0.000833 36.2

318 993.1 0.000737 35.3

0.05 303 998.7 0.00109 36.3
308 997.1 0.000973 36.1

313 995.1 0.000870 36.1

318 995.1 0.000794 35.8

0.075 303 998.6 0.00102 36.3
308 996.8 0.000899 35.9

313 996.1 0.000819 35.7

318 993.1 0.000743 35.7

0.1 303 998.6 0.00101 35.9
308 997.0 0.000932 34.1

313 995.1 0.000860 334

318 993.0 0.000782 33.3
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Notation

Ca = Capillary number = uU, /o [—1
Cacohot = alcohol concentration [wi% ]
dy = bubble diameter [m]

F = force acting on liquid film [N]

g = gravitational acceleration [ m/s?]
HLB = hydrophile-lipophile-balance [—1

he = cellular foam height [m]
hg. = cellular foam height at the rupture of lamella [m]
ho = initial cellular foam height [m]

n = number of solid surface [-1]

R = radius of circular film having the same area as face of dodecahedron [m]

r = radius curvatur of walls of Plateau border [m]
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T = temperature [K]

t = time [s]

Ugc = superficial gas velocity [m/s]
x = mass fraction of alcohol [—1
AP, = capillaly pressure [Pa]

J = film thickness [m]

dc = critical film thickness [m]
Oco = critical film thickness in the absence of alcohol [m]
Ocalconol = critical film thickness in the presence of alcohol [m]

U = viscosity [Pa-s]}
I = disjoining pressure [Pa]

p = density [ kg/m’ ]
o = surface tension [N/m ]
(Subscripts)

Alcohol = MeOH, EtOH, MeOH+EtOH
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Previously, the stability of cellular foam generated from nonionic, anionic, cationic and amphoteric
surfactant aqueous solutions was studied for the purpose of foam breakage in chemical reactors and
bioreactors™ . It was found that the cellular foam formed from anionic surfactant aqueous solution was the
most stable one.

In the present study, the growth and collapse process of cellular foam formed on a perforated plate in a
standard bubble column was observed using sodium lauryl sulfate (anionic surfactant) aqueous solutions
under the addition of mixed alcohol (methanol+ethanol). As a result, the addition of mixed alcohol
decreased the stability of cellular foam. Of particular note is that the effect was observed under the
concentration of around 1/100 (0.025 — 0.1 wt%) compared with each alcohol.

Keywords: cellular foam; foam stability; anionic surfactant; critical film thickness; foam breakage;
mixed alcohol.



