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Abstract—In the separation of a mixture of benzene and cyclohexane by liquid surfactant membrane, investigated was
the effect of surfactants and their concentration on the permeability, separation factor and membrane stability for different
contact temperatures. In the case of anionic surfactants the fraction of permeation increased as their concentration and con-
tact temperature increased, however, no consistent trend was observed in the case of nonionic surfactants. Higher per-
meability and separability were achieved with anionic surfactants than with nonionic ones. For all the surfactants used per-
centage of membrane breakup increased as the contact temperature increased.
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Fig. 1. Simplified liquid membrane model.
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Table 1. Physical properties of benzene and cyclohexane

Components Benzene Cyclohexane
Properties (CHy (CH.)
Boiling point at 760 mmHg (C) 80.10 80.75
Refraction index at average 1.501 1.375
D line of sodium at 20°C
Surface tension at 20 ‘C(dyne/cm) 28.18 24.38
Solubility in water at 25 °C(g/100 g) 0.1780 0.0055
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Fig. 2. Fraction of permeation vs. concentration of SBL-2N-27 as an
anionic surfactant, t.=5 min, t,=5 min.
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ionic surfactant, t.=2.5 min, t=5 min.
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0.00
0.0 4 2 3 4 5 8 N4
Surfactant concentration (wt%)
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Fig. 6. Separation factor(benzene) vs. concentration of SBL-2N-27
as an anionic surfactant, t.=5 min, t,=5 min.
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Fig. 7. Separation factor(benzene) vs. concentration of TEALS as an
anionic surfactant, t,=2.5 min, t.=5 min.
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Fig. 10. Separation factor(benzene) vs. concentration of SBL-2N-27
as an anionic surfactant at 25 °C, t,=5 min.
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NP-10(HLB 16.5) as a nonionic surfactant at 25 °C, t,=5 min.
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Fig. 13. Membrane breakup vs. nonionic surfactant(NP-10) concentra-
tion, t.=5 min, t=5 min.
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ALBI1=

: transport area [cm’]

- concentration of a component in feed [mol/cm’]

: concentration of a component in solvent [mol/cm’]
: diffusion rate constant [cm’/sec]

: thickness of membrane [cm]

B Hg a0 »

: number of moles of a species permeated across membrane
[mol/cm’]

la-]

: fraction of permeation {-]

t : time [min]
az|0la 2R}

O, : separation factor or selectivity [-]

0 : time for a component to permeate across membrane [sec]
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SHAIX}

A, B : components

C  :contact

S : solute or settling

=l

ok

1. Rousseau, R. W., ed.: “Handbook of Separation Process Techno-
logy”, Wiley-Interscience, New York, 826(1987).

2. Lee, K. H., Evance, D.F. and Cussler, E.L.: AIChE J., 24(5),
860(1978).

3. Li, N.N.: Ind. Eng. Chem. Process Des. Develop., 10, 215(1971).

4. Li, N.N.: AIChE J., 17(2), 459(1971).

5. Casamatta, G., Bouchez, D. and Angelino, H.: Chem. Eng. Sci,
33, 145(1978).

Ba1T4 M35 Nl4& 199741 83

10.
11.
12.
13.

14.

. Carraciolo, F., Evance, D.F. and Cussler, E.L.: AIChE J., 21(11),

160(1975).

. Cussler, E.L.: J. Membrane Sci., 1, 319(1976).
. Shah, N.D. and Owens, T.C.: Ind. Eng. Chem. Prod. Res. De-

velop., 11, 58(1972).

. Schick, M.J., ed.: “Nonionic Surfactants”, Marcel Dekker, Inc.,

New York, 589(1967).
Porter, M. R.: "Handbook of Surfactants”, Chapman and Hall, Inc.,
New York, 116(1991).

Li, N.N. and Cahn, R.P.: J. Membrane Sci,, 1, 129(1976).
McAuliffe, C.: J. Phys. Chem., 70, 1267(1966).

Marsden, C. and Mann, S.: “Solvents Guides”, 2nd ed., Cleaver-
Hume Press Ltd., London, 65(1963).

Goswami, A.N. and Rawat, B.S.: J. Membrane Sci.,, 24, 145
(1985).



