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Fig. 1 Apparatus for measureing the electrical
potential oscillation (A) and electrical potential
oscillation across an octanol membrane containing
sodium dodecylsulfate (SDS) as a surfactant (B)

8 mM SDS and 5.0 M ethanol were present in the
right aqueous phase and 5 mM tetrabutylammonium
chloride in the octanol phase. (a) potentiometer,
(b) salt bridge, (c) silver-silver chloride electrode,
(d) aqueous phase, (e) organic phase
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Fig. 2 Electrical potential oscillations across an
octanol membrane at various concentrations of SDS,
ethanol and TBACI

SDS: (A) 2mM, (B) 20mM, (C)—(F) 8mM;
Ethanol: (C) 2.5 M, (D) 6.3 M, (A), (B), (E), (F)
5.0 M; TBACI: (E) 2mM, (F) 25 mM, (A)~(D) 5
mM
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Fig. 3 Schematic representation of the mechanism
of the electrical potential oscillation at the octanol-
water interface

Formation (A) and destruction (B) of the adsorption
layer of the surfactant at the octanol-water interface
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Fig. 4 Electrical potential oscillation in the pres-
ence of 100 mM sodium acetate (A), 100 mM
sodium n-valerate (B) and the relationship between
the amplitude of the potential oscillation and the
carbon number of the alkyl group of carboxylate, n
(€)
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Fig. 5 Electrical potential oscillation in the pres-
ence of 20 mM tetramethylammonium chloride (A),
20 mM tetrabutylammonium chloride (B) and the
relationship between the amplitude of the potential
oscillation and the carbon number of the alkyl group
of tetraalkylammonium, n (C)
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Fig. 6 Electrical potential oscillation in the pres-
ence of 100 mM barbital sodium salt (A), 100 mM
pentobarbital sodium salt (B) and the relationship
between the amplitude of the potential the oscilla-
tion and the octanol-water partition coefficient of
barbiturate, P (C)
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Electrical potential oscillation across a water-octanol-water liquid membrane
with an anionic surfactant. Kensuke ARral, Fumiyo Kusu and Kiyoko TAKAMURA
(Tokyo College of Pharmacy, 1432-1, Horinouchi, Hachioji-shi, Tokyo 192-03)

The electrical potential oscillation across a water-octanol-water liquid membrane with
an anionic surfactant was measured using an inverted U-shaped cell. When sodium
dodecylsulfate and ethanol were present in the aqueous solution at the bottom right part
of the cell, and tetrabutylammonium chloride existed in the octanol solution, potential
oscillation was observed for a few hours. An electrical potential oscillation was observed
between the left aqueous phase and the octanol phase. This potential oscillation may be
caused mainly by the formation and destruction of a dodecylsulfate ion layer at the inter-
face between the octanol and the left aqueous phases. Chemical substances added to the
left aqueous phase caused a change in the oscillation pattern. A linear relationship was
found between the hydrophobicity of barbiturates and the amplitude of the potential
oscillation when the left aqueous solution contained barbiturates.
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