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ABSTRACT

4471013063 : PETROCHEMICAL TECHNOLOGY PROGRAM
Manisa Ubolsuk: Microemulsion Formation by Mixed Anionic and
Cationic Surfactants
Thesis Advisors: Prof. David A. Sabatini and Dr. Boonyarach
Kitiyanan, 66 pp. ISBN 974-17-2286-9
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Anionic and cationic surfactant mixtures typically show synergistic
behavior. For microemulsion formation, alcohol is normally added to the system as a
cosurfactant in anionic and cationic surfactant mixtures to avoid precipitation or
formation of other rigid surfactant structures. This research investigated the role of
surfactant structure in formulating alcohol-free anionic and cationic microemulsions.
Since anionic and cationic surfactant mixtures are easily precipitated, the
precipitation phase diagram was also investigated  Microemulsion phase behavior
was studied for SDS-DTAB, SDS-CTAB, SDS-DDAB, SDS-DTDACI, DTAB-
AOT, DTAB-AMA, DTAB-AAY, and DTAB-Dowfax8390 systems in equal
volumes of water and hexane at 25°c. As expected, anionic and cationic surfactant
mixtures having asymmetric tails successfully avoided liquid crystal formation and
formed an alcohol-free midale phase microemulsions. Furthermore, the molar ratio
of cationic to anionic surfactant approached one for monovalent surfactants with
Increasing oil hydrophobicity (i.e. from TCE to hexane to hexadecane). For a mixed
monovalent cationic and divalent anionic surfactant, the middle phase microemulsion
was formed at a 221 mole ratio of cationic:anionic surfactant. This knowledge will
helpful in formulating microemulsions by manipulation of the surfactant structure of
mixed anionic and cationic surfactants.
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