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Abstract. Ternary water-in-ol) microemulsions formed from
an ammonium carboxylate PEPE sucfactant of molecular
weight 710 and a PEPE oil of molecular weight 900, lead-
icrosimulsions that shiow a dynamic percolation phe-
nomenon, were investigated by SANS to charact Lm@ the
microstiucture, Hard sphere and adbesive hard sphere po-
tentials were used to model the ch’oplet——(‘tmpicl’ interactions
ansuming polydispersed droplets with a Schultz distribution
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Previous structural investigations by light scatlering and
SANS [2,4,5] gave an insight into the microstructure of the
systemn. To have a belter insight an analysis by SANS of sam-
ples at W/S = 15 and 20 is presented here, assuming a model
of particles interacting via a SUC,ky hard-sphere potential. This
potential, or Baxler’s potential has found applicatious in char-
acterising the structure and thermodynainic properties of stei-
ically stabilized silica colloidal particles {6], microemulsion
systems |7, 8] and non ionic ml(,ellar solutions 19]. All these
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systems consist of particles interacting via very short-range
attractive potentials.

1 Materials

The fluorinated compounds were from Ausimont 5.p.A . (Mi-
lan,ltaly). The water was taken from a Millipore Milli-€2 sys-
ten. arati

were degcr

The compounds propertics and the samples pre
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Hesults

!}plcal SANS spectra of samples belonging to the lines
W/S = 15 and 20 at a temperature of 20°C are shown in
Fig. 1. For all the spectra, the background was subtracted by
means of the Porod’s law [4]. The coherent part of the speclra
was analysed assuming for the form factor £(Q) the relation-
ship of polydispersed spheres with a Schultz distribution of
sizes [7] and for the structure factor S(() that of adhesive
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Fig. 1. Experimental scatlered intensity values at 7 = 20 °C of PFPE wa-
ter in oil microemulsions at W/S = 15 and W/8 = 20 and fitted curves as
obtained by the adbesive hard sphere model

hard spheres, with the square-well Baxter’s potential [8]. The
scattered intensity is given by:
(ZF0)Z+5)7 4+ 4)

L\() ‘/)w( UJ) (Z+1)

Q) = POYS(O) (1)

where Ao’ is the contrast between (he agueous and the
oily phases, ¢, is the aqueous hard sphere volume frac-
tion (value obtained by the sample composition assuiming the
hard sphere composed by water), D is the dropleis average
diameter, Z is the parameter related to the droplet Schultz’s
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close to 1 were found except at W/8 = 15 with ¢ = 0.2 02
i f(_ =0}
The 1 (5 lead to the following considerations. For the

samples of Table 1 the contrast value is similar 1o the cal-
culated value. The average aqueous hard sphere diameter [
apparently increases with ¢ at constant W/S ratio. The poly-
dispersity is ~ 20% for all the samples. A and E, are different
from zero only for ¢ = 0.151 at W/S 20 and at W/5 = 15.
The adhesion parameter [8] 11 = 124 exp(E/Kp7y is lower
than 0.2. Because of the low adheqon the spectra were also
analysed by using the hard sphere potential. The results are
also reported in Table 1 for each sample. The contrast, the
average diameter, the Schultz polydispersity and the hard
sphere volume fraction # represent the four fitting param-
cters. In relation o the findings of the previous analysis,

Table 1. SANS results at 20 °C obtained by the five parameters model (ad-
hesive hard spheres) and the four parameters model (hard spheres)

¢ Ap? D poly A E, N
em™ (A (A) KpT

WS

=20

0.03]8 15 56 22 0545 0 0.0149
i5 56 21 0.0158

0.0699 19 68 2] 84 ~1.9415  0.046
18 68 20 0.0338

0.151 21 73 21 e ~9+6 0.0949
16 7419 0.0903

w/s

=5

0.0303 19 54 23 §+2 e 0.0191
16 55 22 0.0146

0.100 2 57 22 841 —742 0.0596
21 58 21 0.0456

0.202 21 60 22 TE1S5  —19404  0.1161
17 57 21 0.1009

contrast, average diamcler and polydispersity are very simi-
lar, for each sample. x? values close to 1 werce found ex-
cept for the samples W/S =20 with ¢ = 0.151 (32 = 9),
W/S =15 with ¢ = 0.100 and 0.202 (x* =4 and 13 respec-
tively). Because of (he lower x* values, the adhesive hard
spheres model is more appropriate (o describe the system
investigated.

Thus from the body of the results we conclude that at
r,/) () Z/ the microemulsion system is composed of poly-
d spheres with an ‘OLSbUw hard core of 4\/(110“
djunem GO0=T0A at W/5 = 20 and 55— ()(L\ at W/s
m b()tl cases with a pulydlsp(.,l yoof 20%. ,\,cludmg f,ht
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ing resnlts and give a betler mswhl mm th
of the system. In fact. the average size of the aqueous core,
of the particles is known for each sample as well as the
extent of the adhesive region around the particle that repre-
sents a yegion of surfactant molecules Jinked to the interface,
Furthermore, the attractive interaction energy b«:tween par-
ticles, due to the adhesion of the surfactant molecules, is alsa
measured.
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