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ABSTRACT

#4961021 . PETROCHEMICAL TECHNOLOGY PROGRAM
KEY WORDS : Microemulsion / Perchloroethylene (PCE) / Dowfax /
Gemini surfactant/ mixed electrolyte
Sangaroon Aowiriyakul : Alcohol-Free Microemulsion Formation
with Perchloroethylene and a Gemini Surfactant. Thesis Advisors : Prof.
Jeffrey H. Harwell and Asst. Prof. Chintana Saiwan, 117 pp. ISBN
974-638-501-1

The Dowfax8390/perchloroethylene(PCE)/octanoic acid system formed
an upper phase microemulsion (type 1). The phase behavior of the system
showed that the inversion of microemulsion from type I to Il (or 1V), and I
occurred by scanning with CaCl2 concentration. Gel formation occurred hefore
formation of type Il microemulsion at low surfactant concentration due to the
presence of octanoic acid (co-surfactant) and high concentration of CaCl2
electrolyte, and disappeared at high surfactant concentration. The presence of
gel prevented the use of surfactant at low concentration for microemulsion
formation. At fixed surfactant concentration, and 24 °c, the reduction of
octanoic acid concentration had little effect on gel formation. Similar effects
occurred with the temperature at 35 ¢ and 45 ¢ or with mixed electrolyte
(CaCl2+ MgCl26H20). The solubilization parameters of oil and water in the
micellar phase were studied to select the optimum system for surfactant
enhanced aquifer remediation (SEAR). As surfactant concentration increased,
the optimum solubilization parameter increased to the maximum, and then
decreased beyond the optimum surfactant concentration. The maximum
solubilization parameter was the optimum system for PCE removal. The
solubilization parameter decreased with decreasing co-surfactant, and
increasing temperature.
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