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By using electrical conductivity and static and dynamic light scattering measurements, the behavior of water-
oil (w/o) microemulsions formed by Aerosol OT dissolved in toluene has been examined. To study the effect
of the droplet volume fraction on the microemulsion behavior, the water and the surfactant concentrations
were systematically modified and the temperature dependence was also studied. The scattering intensity and
the apparent diffusion coefficients are analyzed with a model involving the Carnahan-Starling hard-sphere
model including an attractive term. It was found that attractive interactions become important in w/o
microemulsions containingw0 > 37. No percolation threshold is detected at the droplet volume fraction and
temperature values used in this work.

Introduction

Microemulsions are thermodynamically stable, isotropic
transparent dispersions of two immiscible liquids, i.e., water
and hydrocarbon, and one or more surfactants. A water-oil
(w/o) microemulsion contains isolated water pools surrounded
by a monolayer of surfactant molecules dispersed in a continu-
ous oil phase. AOT as surfactant is well-known to form w/o
microemulsions in several alkane oils. The aggregation process
is fairly well characterized with respect to size and shape at
various water contents.1-5 All of these works concluded that
the w/o microemulsion structure primarily depends on the water/
surfactant molar concentration ratio,w0 ) [water]/[surfactant],
and on the bulk solvent.6-9

In previous papers, we reported structural properties of AOT
w/o microemulsions dissolved in cyclohexane, isooctane, and
toluene and we also studied the effect of the addition of water-
soluble polymers on the structure and properties of these
microemulsions.9-12 Infrared and fluorescence spectroscopy,
dynamic light scattering, and conductivity measurements were
used. Results showed significant differences between the water
structure of AOT microemulsions dissolved in toluene and those
dissolved in cyclohexane and isooctane.9 On the other hand,
the electrical conductivity results shown that in microemulsions
composed of AOT dissolved in toluene conductivity increases
until a certain criticalw0 value, around 25-35, and above this
water concentration, a sharp increase of the conductivity was
observed.10 However, this increase of conductivity is not sharp
enough to attain the percolation threshold. The addition of poly-
(vinylpyrrolidone) and poly(sodium-4-styrenesulfonate) poly-
mers prevents this behavior.10 The breakpoint of conductivity/
water concentration curves was also observed in the photophysical
properties of Acridone solubilized in these microemulsions.13

It is well established that AOT forms in toluene w/o
microemulsions.14 The size and the aggregation number of these
microemulsions have been determined by dynamic light scat-
tering and viscosity measurements.8 Results indicate that at
relatively low water concentration,w0 e 10, the droplet radius
linearly increases withw0. Significant differences between
results obtained by dynamic light scattering and viscosity were
observed. In all cases, the radii obtained by DLS were lower
than those measured by viscosity method, differences were
interpreted as being due to polydispersity.8 The linear relation
between the droplet radius andw0 was observed in AOT
microemulsions dissolved in some organic solvents.8 However,
by using synchrotron radiation small-angle X-ray scattering,
some deviation from the linear relation were detected in apolar
solvents such asn-hexane, n-heptane,n-octane, and iso-
octane.15,16 Recently,17 using small angle neutron scattering
(SANS), the radius of microemulsions of D2O/AOT/C6D5CD3

without and with additives has been reported forw0 e 20.
Neglecting interdroplet interactions, these results show that at
low water content (w0 e 7) the radius linearly increases with
w0, whereas atw0 ≈ 7.5, a sharp increase of the droplet radius
is reported; however, above this water content, the radius
increases. When additives are present, the droplet radius is
smaller and a slight change withw0 is observed. There are no
results of the size of AOT toluene w/o microemulsions
containing a water concentration greater than 20.

Geiger reported that the maximum water concentration
solubilized in these microemulsions wasw0 ) 12 at 298 K and
that increasing the water content leads to a phase separation.18

We will show in this work that stable microemulsions containing
until w0 ) 50 can be prepared.

In this work, we are interested in the origin of the sharp
increase of conductivity of AOT toluene w/o microemulsions
containing high water concentrations. Therefore, by using
dynamic light scattering, we determine the effect of water and
surfactant concentrations on the droplet size. In addition, the
effect of the temperature on the behavior of these w/o micro-
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emulsions is also studied. Simultaneously, we used the electrical
conductivity method to detect the presence of percolation
process.

Experimental Section

Materials and Samples Preparation.Sodium bis(2-ethyl-
hexyl)sulfosuccinate, AOT, was from Fluka. It was purified
according to the published method.19 After the sample was dried,
some water molecules remain bound to the AOT. The residual
water concentration of the AOT/toluene stock solutions was
analyzed with a Karl-Fisher titration, and this water concentra-
tion was taken into account in thew0 calculation. Spectroscopic
grade toluene was purchased from Fluka and was stored in
sodium. Water was treated with a Milli-Q system from Milli-
pore.

To study the effect of the water concentration on the
microemulsion structure,w0 was modified between 15 and 50,
and up to thisw0 value, a cloudy solution appears at 298.15 K.
The surfactant concentration has also been systematically
modified from 0.05 to 0.15 M. Microemulsions were prepared
by adding the appropriate amount of water to the corresponding
stock solution of AOT in toluene and stirring until the solution
became transparent. The incorporation of water was carried out
by the successive addition of a small volume of water to the
stock surfactant solutions. When the microemulsions contain
high water concentration, the solubilization process needs several
days.

Conductivity Measurements.The electrical conductivity was
measured at different temperatures using a CDM 83 conduc-
tometer from Radiometer, Copenhagen, which operates at 73
Hz, and an Ingold low-conductivity cell of 0.0822( 0.0004
cm-1. The constant of the cell was obtained by calibration with
KCl solutions of known concentrations.20 The temperature was
controlled by means of a thermostat/cryostat RM 6 B from
LAUDA.

Light-Scattering Measurements.Static and dynamic mea-
surements were performed with a Malvern apparatus using the
green line (λ ) 514.5 nm) of an argon ion laser (Coherent I300).
The correlator (Malvern K 7032) is equipped with 256 channels.

Dynamic light scattering measurements were performed at
six different scattering angles between 30 and 140°. All of our
experiments showed single-exponential correlation functions,
and the data were analyzed by using a second-order cumulants
fit.21 The first and second cumulants,k1 and k2, yield the
relaxation rate,kD, of the autocorrelation functionk1) kD)
Dmq2, and the variance,V ) k2

2/k1, related to the polydispersity
of the system, whereDm, is the apparent diffusion coefficient,
andq is the scattering wave vector,q ) (4πn sin 1/2θ)/λ, where
λ is the wavelength in a vacuum,n is the refractive index of
the medium, andθ is the scattering angle. In all cases, the
relaxation rate is linear withq2. For spherical particles, the
apparent diffusion coefficient is related to the apparent hydro-
dynamic radius,Rh

app, by the Stokes-Einstein relation:Dm )
kBT/(6πηRh

app), where T is the absolute temperature,kB is
Boltzmann’s constant, andη is the viscosity of toluene at a given
temperature.22

Static light scattering experiments were performed at 23
different angles (30°< θ < 140°), and 20 individual measure-
ments were taken and averaged for each angle. The absolute
scattering intensity,I, was calculated using toluene as reference
standard by

where 〈I(θ)〉 and 〈Iref(θ)〉 are the average excess scattering
intensity of the solution and the average scattering intensity of
the solvent toluene, respectively. No dependence of the scat-
tering intensity with the scattering angle was observed.

Values of the refractive index for AOT dissolved in toluene
with different water concentrations were measured with a DRA1
refractometer from Atago. To remove dust particles, solutions
were filtered before measurements with Millipore 0.2µm filters.
The scattering cell was thermostated within( 0.1 °C, and the
temperature was measured with a calibrated Pt-100 sensor.

Results and Discussion

Conductivity Measurements. It is well-known that the
conductivity of water-in-oil microemulsions changes with the
water concentration. At higher water content, the conductivity
is comparable to that of electrolyte solutions. However, at lower
water concentration, the drop conductivity sharply decreases by
3-4 orders of magnitude because of the percolation threshold.23-26

Percolation can be also induced at constant water volume
fraction by increasing the temperature. In both cases, the
electrical conductivity measurements are routinely used for
detecting the percolation threshold.24,27-30 Below the percolation
threshold, the conductivity decreases with decreasing the volume
fraction of water, but its order of magnitude is still much higher
than the solvent conductivity. This higher conductivity of w/o
microemulsions has been explained by the charge fluctuation
model.31 This model considers that the charged droplets are
formed by a spontaneous number of fluctuations of the ions
contained on the droplets. The magnitude of these fluctuations
is related to the Coulomb energy required to charge up the
droplet.31 According to this model, the conductivity of a dilute
microemulsion,κ, can be expressed by

whereε0 is the dielectric permittivity of the vacuum,ε is the
dielectric constant of the solvent,r is the droplet radius, andφ
is the volume fraction of drops:φ ) (Vwater + VAOT)/(Vwater +
VAOT + Vtoluene).

To detect the presence of percolation in AOT/toluene w/o
microemulsions, we analyze the electrical conductivity at
constant temperature of microemulsions containing different
volume fraction of drops. To obtain the associated surfactant
concentration and volume of AOT, we use cmc) 0.016 M.
This value was determined by fluorescence by using Acridone
as probing.32

Figure 1 presents the results corresponding to w/o micro-
emulsions with AOT concentrations of 0.08 and 0.1 M and
variablew0 at 298.15 K. In the figure, the specific conductivity,
κ/φ, is represented as a function ofφ. As can be seen in the
figure, specific conductivity is approximately constant untilφ

≈ 0.065, (AOT) 0.08 M andw0 ) 25) andφ ≈ 0.1 (AOT)
0.1 M andw0 ) 35). In both cases, atφ > 0.1 andw0 g 35, the
conductivity sharply increases. The regime of constant specific
conductivity has been identified with dilute water-in-oil micro-
emulsions.31 The weakφ dependence at this region has been
interpreted as caused by Coulombic as well as short-range
interactions between droplets themselves.31 On the other hand,
the sharp increase of specific conductivity is not high enough
to show evidences of percolation. This agrees with results
reported in the literature.33 No percolation was observed in AOT
toluene reverse microemulsions withw0 ) 11.2, whereas theI ) 〈I(θ)〉/〈Iref(θ)〉 (1)

κ ) ε0εkTφ/2πηr3 (2)
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addition of acrylamide or acetonitrile induces the percolation
phenomena in such microemulsions.33

The conductivity of microemulsions formed by constant
volume fraction at different temperatures was also determined.
Three different droplet volume fractions, below, above, and at
φ ) 0.1, were selected, whereas the water concentration remains
constant,w0 ) 40. Figure 2 presents these conductivity values.
From the figure, no percolation was observed in the whole range
of temperatures studied (between 15 and 44°C).

The energy of activation for conductivity can be estimated34

from the lnκ vs 1/T plot according to the Arrhenius equationκ

) Ae-Ea/RT. A linear relation is obtained in all cases. As an
illustrative example, Figure 3 presents some of these data.
Values of the energy of activation from conductivity are
summarized in Table 1.

The energy of activation for percolating systems has been
reported in the literature.34-37 They can be low or high
depending on the weak or strong percolation character but are
always greater than 100 kJ/mol. The values found in this work
are always lower than 100 kJ/mol confirming that the percolation
threshold is not reached in this system at the droplet volume
fractions studied. The values of Table 1 also show that the
energy of activation decreases asφ increases. This fact indicates
a more open structure37 when the droplet volume fraction
increases. The behavior is more accentuated at the droplet
volume fractionφ ) 0.134.

Conductivity results indicate that the droplet volume fraction
0.1 seems to be a critical value. Above this droplet volume
fraction, the sharp increase of conductivity could be due to
droplets structural changes or pretransitional effect. To elucidate
this behavior, we have performed light scattering measurements.

Static Light Scattering Measurements.The light scattering
intensity was measured on microemulsions containing different
water and surfactant concentrations. The intensity was found
independent of the scattering angle in all of the solutions studied.
The values corrected for background, cell and solvent, are
represented in Figure 4 as a function ofφ. These results show
that for microemulsions withw0 e 35 the scattering intensity
decreases on increasing the volume fraction. Although, for
microemulsions withw0 g 37, the scattering intensity initially
increases withφ and goes through a maximum aroundφ ≈ 0.13.
It was not possible to prepare microemulsions withφ > 0.15
because phase separation takes place in these systems. To

Figure 1. Variation of the specific conductivity,κ/φ, with the droplet
volume fraction of w/o microemulsions of AOT dissolved in toluene:
open circles [AOT]) 0.08 M and filled circles [AOT]) 0.1 M.

Figure 2. Temperature dependence of the electrical conductivity of
AOT/toluene w/o microemulsions containing different droplet volume
fractions: squaresφ ) 0.083; circlesφ ) 0.109; and trianglesφ )
0.123.

TABLE 1: Activation Energy Calculated from Conductivity
and Dynamic Light Scattering Measurements of AOT/
Toluene w/o Microemulsions withw0 ) 40, as a Function of
the Droplet Volume Fraction

[AOT]/M φ

Eacond/
kJ mol-1

(Ea)DLS
a/

kJ mol-1

0.08 0.083 27.4 19.9
0.10 0.109 24.9 17.0
0.12 0.134 13.9 20.2

a Values determined by dynamic light scattering, see text.

Figure 3. Arrhenius plot of ln κ vs 1/T corresponding to w/o
microemulsions of AOT dissolved in toluene containingw0 ) 40 and
[AOT] ) 0.10 M.

Figure 4. Light scattering intensity values as a function of the droplet
volume fraction of w/o microemulsions of AOT dissolved in toluene:
diamondw0 ) 15; starw0 ) 25; open squaresw0 ) 30; circlesw0 )
35; filled squaresw0 ) 37; filled trianglesw0 ) 40; open triangles w0
) 45.
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rationalize this behavior, we consider two different regimes:
aggregates with small water concentration and with high water
contents.

The scattered intensity can be expressed as38

where k is a constant,φ is the volume fraction,P(q) is the
intraparticle form factor, andS(q) the structure factor. Because
the observed scattered intensity is constant withq, it can be
safely assumed thatP(q) ) P(0) )1 and thatS(q) can be
approached by theq ) 0 limit, S(0), that can be written as

where the concentration coefficient,ks, depends on the pair
interaction potential energy and adopts the valueks ) 8 for a
pure hard sphere potential. The inverse structure factor can be
expressed as

Figure 5 shows the variation ofS(0)-1 with φ in the small water
concentration regime, 15e w0 e 35, and the fit to eq 5 gives
a kS value of 3.5( 0.2, smaller than the one corresponding to
the hard sphere limit. This value can be explained because an
attractive contribution to the pair interaction potential, which
will be show later to be very important for microemulsion with
w0 > 37. It is worth mentioning that both the value ofks and
the curvature of the plot is a clear indication that the usual
approximation39 (1 - ksφ)-1 ≈ (1 + ksφ) does not hold for the
φ range spanned in Figure 5.

Figure 6 shows the variation of the scattered intensity with
φ for microemulsions containingw0 g 37. As it can be seen in
the figure, the scattering intensity passes through a maximum
around volume fraction 0.13. This behavior is classical for
concentrated hard sphere systems.40 We use the empirical
Carnahan-Starling formula for the osmotic pressure of a hard-
sphere system; this equation is known to fit nicely both
simulation and experimental data:

whereVHS ) 4/3πRHS.3 Accordingly, to conductivity results, we
also consider an attractive potentialVA. If this potential is small,
it is usually treated as a perturbation, and the contribution to

the osmotic pressureΠA is given by41

where the constantA determines the strength of the attractive
potential.

Taking into account that the scattering intensity is proportional
to the isothermal osmotic compressibility42

whereG is a constant independent of the sample and (δn/δφ)
was calculated for each series withw0 constant; thus, it can be
deduced that

HereB′ is an experimental constant.
The solid line in Figure 6 represents the best theoretical fit

with eq 9 andB′ ) 0.57( 0.03 andA ) -21 ( 4. The dotted
line represents the best fit withA ) 0, only hard-sphere model
without attractive potential. As can be seen, only the hard-sphere
model cannot predict this behavior. The value found for the
parameterA indicates that in this system attractive interactions
become important whenw0 increases.

Dynamic Light Scattering Results.Dynamic light scattering
measurements were also performed at different water contents,
w0, and surfactant concentrations. The relaxation rate was
obtained from the first cumulant at different scattering wave
vectors. In all cases, the inverse relaxation rate shows a linear

Figure 5. Variation of the inverse structure factor, (φ/I)/(φ/I)0, as a
function of the volume fraction of water droplets for AOT/toluene
microemulsions:w0 ) 15 (diamond);w0 ) 25 (star);w0 ) 30 (open
squares); andw0 ) 35 (circles). The line is the theoretical it to eq 5.

I(q) ) kφP(q) S(q) (3)

S(0))1 - ksφ (4)

S(0)-1 ) (φ/I)/(φ/I)0 ) (1 - kSφ)-1 (5)

ΠHS) (kBT/VHS)[φ + φ
2 + φ

3 - φ
4)/(1-φ)3] (6)

Figure 6. Scattering intensity as a function of the volume fraction of
water droplets for AOT/toluene microemulsions: squaresw0 ) 37; filled
trianglesw0 ) 40; and open trianglesw0 ) 45. The solid curve is the
theoretical fit to eq 9. The dotted line is calculated with the Carnahan-
Starling model, see text.

TABLE 2: Apparent Diffusion Coefficients of AOT Toluene
Microemulsions Obtained from Dynamic Light Scattering
Measurements

W0

[AOT]/
M φ

Dm/
1010 m2/s W0

[AOT]/
M φ

Dm/
1010 m2/s

15 0.10 0.071 2.24 37 0.11 0.116 2.20
25 0.08 0.065 2.40 37 0.12 0.129 2.03
30 0.08 0.071 2.60 40 0.08 0.083 3.87
30 0.10 0.093 3.10 40 0.10 0.109 2.68
35 0.06 0.053 2.03 40 0.12 0.134 1.83
35 0.08 0.077 2.58 40 0.125 0.141 1.78
35 0.10 0.100 2.81 45 0.08 0.089 4.10
35 0.12 0.125 3.44 45 0.09 0.103 1.95
37 0.07 0.067 2.21 45 0.10 0.116 2.60
37 0.08 0.079 2.48 45 0.12 0.144 2.16
37 0.09 0.092 1.91 50 0.10 0.124 1.41

ΠA ) (kBT/2VHS)Aφ
2 (7)

I ) G (δn/δφ)2
φNkBT (δπ/δφ)- 1 (8)

I ) B′φ[(1 + 4φ + 4 φ
2 - 4 φ

3 + φ
4)/(1-φ)4 + Aφ]-1

(9)
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dependence onq2, and from the slope, the apparent diffusion
coefficient is obtained. The experimentalDm values are collected
in Table 2. The diffusion coefficient values show a behavior
consistent with the light scattering intensity data. For the
microemulsions with 15e w0 e 35,Dm shows an increase with
the volume fraction,φ. This variation can be understood using
the q f 0 limit of Ackerson43 relation for the diffusion
coefficient:

D0 corresponds to the droplet translational diffusion coefficient
at infinite dilution from which the hydrodynamic radius,Rh,
can be obtained using the Stokes-Einstein relation. The
perturbationH(0) arises from flow-related interactions, and at
the simple level, it can be expressed as44

Combining eqs 5, 10, and 11 we have

The fit to all of the diffusion coefficient data found for
microemulsion with 15e w0 e 35, Figure 7, gives an average
D0 value of (1.8( 0.1) 10-10 m2 s-1, corresponding to a
hydrodynamic radius of∼2.2 nm. The values obtained for the
concentration coefficientskS andkH are 4( 0.6 and 0 within
the error, respectively. ThekS value is in agreement with the
one found from intensity data in the samew0 range. ThekH

value indicates that hydrodynamic interactions are negligible,
although this result may be a consequence of the lack of
precision of data in Figure 7 and/or a partial cancellation
between the static and the hydrodynamic terms.

For microemulsions withw0 > 37, the diffusion coefficients
show a minimum at a volume fraction around 0.13 that coincide
with the maximum found for the scattered intensity. Intermediate
values are observed forw0 ) 37, and in this case, the apparent
diffusion coefficient practically remains constant withφ. To
explain thew0 > 37 results, we used eq 10 together with the
relation between theq f 0 limit of the static structure factor,
S(0), and the isothermal osmotic compressibility given by

whereV is the volume of the particles, and so we have

As in the case of the intensity data, we compute the osmotic
compressibility using the Carnahan-Starling osmotic pressure,
eq 6, together with an attractive term, eq 7. Figure 8 shows the
experimental diffusion coefficient data obtained for microemul-
sions withw0 g 37 along with the best fit of these data to eqs
6, 7, and 14, where the hydrodynamic term is neglected. The
attractive parameter,A, found from the fit -20 ( 2 is in
agreement with the one obtained from the intensity data, whereas
the D0 value (4.5( 0.5) 10-10 m2 s-1 suggests that in thisw0

range droplets become smaller, and this unexpected result should
be taken with precaution and more experimental results with
more direct techniques such as PFG-NMR are needed in order
to reach a conclusion.

An interesting consideration is derived from the fact that both
DLS and SLS results can be analyzed as a function of the
volume fraction independently of thew0 value, and at each of
thew0 regimes, this implies that there should not be a significant
difference between the microemulsion size within each of the
water content regimes discussed above. This fact has been
elsewhere observed in AOT w/o microemulsions dissolved in
n-hexane,n-heptane,n-octane, and isooctane.16 In these micro-
emulsions, the gyration radius shows no variation withw0 at
different water concentration regions. The location of this region
changes with the solvent hydrocarbon chain length.

Effect of the Temperature. To compare the conductivity
and light scattering results, we have also studied the effect of
temperature on the diffusion coefficient for microemulsions
containing the same water concentration,w0 ) 40, and different
droplet volume fractions. The diffusion coefficients and the
apparent hydrodynamic radius are collected in Table 3. A weak
dependence of these parameters with temperature is observed;
from Arrhenius-like plots (lnDm vs 1/T), the activation energy
for droplet translation has been obtained for each phi value,
Table 1.

Figure 7. Variation of the apparent diffusion coefficient as a function
of the droplet volume fraction of w/o microemulsions of AOT dissolved
in toluene: diamondw0 ) 15; starw0 ) 25; open squaresw0 ) 30;
circlesw0 ) 35. The line was calculated with eq 12.

D(q f 0) ) [D0/S(0)][1 + H(0)] (10)

H(0) ≈ kHφ (11)

Dm ) D0(1 + kHφ)/(1 - kSφ) (12)

S(0) ) (kBT/V) (∂Π/∂φ)T
-1 (13)

D(q f 0) ) [D0V/kBT (∂Π/∂φ)T
-1][1 + H(0)] (14)

Figure 8. Variation of the apparent diffusion coefficient as a function
of the droplet volume fraction of w/o microemulsions of AOT dissolved
in toluene: squaresw0 ) 37; filled trianglesw0 ) 40; open triangles
w0 ) 45. The line was calculated with eq 14.

TABLE 3: Temperature Effect on the Apparent Diffusion
Coefficient and Hydrodynamic Radius of Microemulsions of
AOT Dissolved in Toluene Containing Different Droplet
Volume Fractions

φ

T/
(°C)

Dm/
1010 m2/s

Rh
app/

nm φ

T/
(°C)

Dm/
1010 m2/s

Rh
app/

nm

0.083 21.1 3.11 1.1 0.109 39.6 3.69 1.1
0.083 25.4 3.58 1.0 0.134 25.2 1.78 2.0
0.083 38.5 4.98 0.8 0.134 27.5 1.91 1.9
0.083 48.5 6.27 0.7 0.134 31.7 2.05 1.9
0.109 22.5 2.40 1.5 0.134 37.8 2.33 1.8
0.109 25.1 2.68 1.3 0.134 42.4 2.78 1.6
0.109 26.8 2.80 1.3 0.134 44.5 2.90 1.5
0.109 30.5 3.03 1.3
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Data in Table 1 show a slight dependence withφ as compared
to the activation energy from conductivity and are always lower
than those obtained by conductivity measurements. Differences
can be due to differences in the phenomenon observed.
Accordingly, to the charge fluctuation model,31 EA from
conductivity is related with the migration of charged aqueous
droplets, whereasEA from light scattering is related with
translation movements of droplets. So, from results obtained in
this work, the energy required to the migration of charge
between droplets is greater than that needed to the translation
of the microemulsions in the bulk solution.

It is interesting to notice that the energy of activation from
conductivity sharply decreases for w/o microemulsions contain-
ing a droplet volume fractionφ ) 0.134, which correspond to
the maximum of the light scattering intensity.

Conclusions

We use the electrical conductivity and light scattering
measurements to study the effect of the droplet volume fraction
on the size of AOT/toluene w/o microemulsions. The water and
the surfactant concentrations were systematically modified from
w0 ) 15-50 and between 0.05 and 0.15 M, respectively. In
addition, the effect of temperature was also studied.

Static and dynamic light scattering results showed two
different behaviors corresponding to aggregates with small water
concentration, 15e w0 e 35, and with high water concentration,
w0 > 37. For aggregates with small water concentration, 15e
w0 e 35, dilute w/o microemulsions of hydrodynamic radius
Rh ≈ 2.2 nm are observed.

Results found in this work showed that attractive interactions
between droplets become important in w/o microemulsions
containingw0 > 37. In this range of water concentration, the
scattering intensity and the apparent diffusion coefficient at
various droplet volume fractions are analyzed with a simple
model involving the Carnahan-Starling hard-sphere model
modified for an attractive interaction term. From the apparent
diffusion coefficients at various droplet volume fractions for
microemulsions with high water content, we found a diffusion
coefficient at infinite dilutionD0 ) (4.5 ( 0.5) 10-10 m2 s-1.
This value is greater than that for dilute w/o microemulsions,
(1.8 ( 0.1) 10-10 m2 s-1.

Finally, no percolation threshold is detected in the whole
range of droplet volume fraction and temperature used in this
work.
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