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Abstract

Mixtures of alkyltrimethylammonium bromide (CnTAB, n = 12,14,16,18) and Triton X-100 were studied at a range of mole fraction
ionic surfactant per nonionic surfactant. For each mixture, the cmc obtained from surface tension measurements differed from tha
using potentiometry. The behavior of these mixed-surfactant systems showed three different regions with increasing total surfactant con
tration. From the surface tension and potentiometry data, we obtained the free monomer concentration of ionic surfactant (m1), the micellar
mole fraction of surfactant (xi ), and the degree of dissociation (α) of ionic surfactant. We also obtained the free monomer concentra
of Triton X-100 (m2) using PFG-NMR technique. A new equation was introduced to evaluate the activity coefficient in the micellar
The excess free energy (GE) and the synergetic parameters of mixtures were determined at various mole fractions of CnTAB/Triton X-100.
Finally, the complexity of the synergism parameters was investigated.
 2004 Published by Elsevier Inc.
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1. Introduction

Mixtures of different surfactant types often exhibit syn
gism in their effects on the properties of a system[1–10].
This synergism can be attributed to nonideal mixing
fects in the aggregates, and it results in critical micelli
tion concentrations (cmcs) and interfacial tensions that
substantially lower than would be expected on the basi
the properties of the unmixed surfactants alone. This s
ation has generated both theoretical and practical inte
in developing a quantitative understanding of the beha
of mixed surfactant systems, driven in part by the pot
tial applications of these systems in detergency[10–12],
enhanced oil recovery[13], and mineral flotation[14]. Typ-
ically, models for mixed micellization have been based
an equilibrium thermodynamic approach. The widely u
pseudophase separation approach assumes that the
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micelle or other surfactant aggregate can be treated m
like a separate phase[15]. While it is clear that micelles do
not constitute a thermodynamic phase, they do show ph
like behavior in the sense that they can act as both a so
and a sink for surfactant species in solution. This approac
represents the limiting case in which the aggregation num
of the micelle is formally assumed to approach infinity. Ma
action models, which explicitly take the number of mo
cules into account, show that this is a good approxima
for micelles containing about 50 or more molecules[16,17].
The pseudophase separation approach greatly simplifie
modeling of complex mixed surfactant systems.

In comparison to single-surfactant systems, relatively
experimental measurements of monomer concentrations
micelle compositions have been carried out on mixed
cellar systems. One of the main techniques for determin
monomer concentrations and micelle composition is ultra
filtration, using membranes with molecular weight cuto
which allow surfactant monomers to pass through the fi
but prevent the passage of micelles[18–21]. A similar ap-
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