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Aggregation Behavior of Sodium Bis (2-ethylhexyl) Sulfosuccinate in
Polyethylene Glycol 200 and Water Mixed Solvent Media

LI Sha BAO Hong-cui ZHANG Qian LIU Min LIU Jie

(Shandong Provincial Key Laboratory of Chemical Energy Storage and Novel Cell Technology.School of Chemistry and

Chemical Engineering, Liaocheng University, LLiaocheng 252059, China)

Abstract Micellization behavior of sodium bis (2-ethylhexyl) sulfosuccinate (AOT) in mixed solvent
media of polyethylene glycol 200 (PEG 200) and water with varying mass fractions of PEG 200 has been
studied by surface tension, steady-state fluorescence, electrical conductivity and Isothermal titration calo-
rimetry (ITC) methods. The results showed that the critical micelle concentration (cmc) of AOT increased
and the micelle structure is more loose with increasing PEG 200 amount in mixed solvent,it is speculated
that the weak polarity of mixed solvent,the decreased solvophobic interaction between the alkyl chain and
PEG 200,and “structure-breaking effect” might explain the experimental phenomena. In general, cmc is
used as a measure of the ease of formation of micelles,so the addition of PEG 200 was not conducive to the
formation of micelles. However,if the thermodynamic function in the micelle formation process was calcu-
lated by the mass action model,compared with pure water,it was found that when the content of PEG 200
in the mixed solvent was lower (<{60 wt%), the addition of oligomers reduced the degree of counterion
dissociation of the micelles in the system, making the system standard Gibbs free energy (AGY) became
more negative. When the content of PEG 200 in the mixed solvent was higher, the system Gibbs {ree energy
became more positive. The values of the other two thermodynamic parameters (AHY, and -T AS?,) indicated
that the micelle formation was entirely entropy driven for the systems with pure water or high content of
PEG 200 (= 80 wt%). The other systems were driven by entropic as well as enthalpic contributions.

Key words critical micelle concentration;fluorescence;isothermal titration calorimetry;mixed solvent



