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Thermodynamically Stable Vesicle Formation and Vesicle-to-Micelle Transition of Weak Acid Salt Anionic
Surfactant.

Takaya SAKAI', Risa IKOSHI?, Natsuko TOSHIDA?, Mariko KAGAYA! ( Global R&D, Eco-Innovation Research’;
Beauty Research?, Kao Corp. E-mail: sakai.takaya@kao.co.jp )

The aggregation behavior of Sodium tetra (oxyethylene) alkyl ether carboxylate(AEC) in aqueous solution with increase of
the concentration at 25 °C was investigated using equilibrium surface tension, solubilization of an oil-soluble dye,
steady-state fluorescence, dynamic light scattering, and freeze-fractured transmission electron microscopy. Vesicle formation
of AEC preceded micelle formation below the critical micelle concentration (CMC). The vesicle-to-micelle transition was
observed through a narrow concentration region above the CMC. All solutions over a wide range of concentration were
homogeneously transparent with a low Krafft point below 0 °C. These results indicate that the AEC vesicles have a
thermodynamically stable structure. Vesicle formation may be caused by the “acid soap” formation. The thermodynamic
stability would then result from the inhibition of close intermolecular aggregation and flexibility of the molecular shape in
the vesicles due to the EO units in AEC. Also, the effect of pH on the characteristic aggregation behavior has been
investigated.




