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SURFACTANT/MIXED ANIONIC SURFACTANTS/PRECIPITATION/
THERMODYNAMICS OF MIXED MICELLIZATION/KINETICS OF MIXD

ANIONIC SURFACTANT PRECIPITATION/INDUCTION TIME

Avoidance of precipitation of surfactants in the detergency industry is
especially important for acceptable cleaning results. An important characteristic of
anionic surfactants that is deleterious to their use in many detergency applications is
their tendency to precipitate from solutions, especially when they are used in hard
water, forming soap scum. The thermodynamic and kinetic parameters involved in the
precipitation process of the soap scum, and in particular the precipitation boundary as
the surfactant is mixed with hard water is still extremely important but these data are
quite limited in the scientific literature. Consequently, to extend the understanding of
surfactant precipitation, both in the aspects of thermodynamics and kinetics, binary
anionic surfactants were used to systematically investigate the synergistic effect to
delay the induction time of anionic surfactants precipitated by divalent ions.

The two binary systems; sodium dodecyl sulfate (NaDS)/sodium
4-octylbenzenesulfonate (NaOBS), and NaDS/sodium decyl sulfate (NaDeS) are
investigated with respect to thermodynamics and kinetics. The regular solution theory
and pseudophase separation assumptions are employed to quantify surfactant

concentrations in the micellar and monomeric phases. The thermodynamic results of



mixed micellization show that ideal mixing is seen in the NaDS/NaOBS system while
the NaDS/NaDeS system is relatively nonideal. The degree of counterion binding to
the micelle is investigated by activity measurement. The chemical equilibrium of
unbound and bound counterions during the micellization can be used to model the
fraction of counterions binding to the micelle relatively well. The general
thermodynamic properties of calcium surfactant salts are investigated to better
understanding the anionic surfactant precipitation by counterions. These
thermodynamic data will help to accurately predict the precipitation phase boundary
of anionic surfactants used in this study, when precipitated by CaCl,. The results
reveal more accurate thermodynamic data, which allows better thermodynamic
modeling of the precipitation phase boundary of single and binary mixed anionic
surfactant systems. The induction time was investigated in binary mixed anionic
surfactant systems in order to monitor the delay of the induction time. The results
show that the inhibition of anionic surfactant precipitation is due partly to the
precipitating species change as mixed anionic surfactant molar ratios are changed, and
partly due to the thermodynamics of mixed micellization change. Mixed anionic
surfactant systems also show the ability to increase the surface energy required to
create the critical nuclei at a particular range of molar ratio of binary mixed anionic

surfactant systems.
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