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The apparent solubilization of water in hydrocarbon solvents by the addition of
0.1% to 2.0% w/w di-(2-ethylhexyl) sodium sulfosuccinate (AOT) has been studied.
In n-octane and n-decane, transitions of clear-turbid-clear-turbid were observed
with increasing water content, whereas in dodecane, tetradecane, hexadecane,
cyclohexane, and toluene only one clear-turbid transition was seen. Separation of
the first turbid region in n-octane and n-decane gave two clear phases. Direct analysis
indicates a hydrocarbon phase containing surfactant-solubilized water and an
aqueous phase containing some surfactant. Increasing amounts of water partition
between these phases until a second clear region appears. Separation of phases in the
second turbid region in n-octane and n-decane and in the turbid region of the other
solvents produces a pure hydrocarbon phase and a phase containing a complex
aggregate of AOT/water/hydrocarbon. Solubilization of water in n-octane solutions
of di-(n-octyl) sodium sulfosuccinate and di-(n-hexyl) sodium sulfosuccinate is
greatly reduced when compared to AOT. This suggests a significant effect due to the

ethyl side chain in the AOT molecule.

INTRODUCTION

The micellar behavior and water-solubi-
lizing ability of di-(2-ethylhexyl) sodium
sulfosuccinate (Aerosol OT) in a variety of
nonagueous solvents have been studied ex-
tensively (1-8). Of particular interest to the
authors was the study of Higuchi and Misra
(8), which reported significant amounts of
water solubilized in a series of n-aliphatic
hydrocarbon solvents containing Aerosol
OT. The large amounts of water solubilized
and a marked dependency on solvent chain
length were comparable to observations
made by Cooke and Schulman for miecro-
emulsion formation in a series of n-aliphatic
hydrocarbon solvents (9). This, plus the
interesting lyotropic liquid ecrystalline be-
havior of Aerosol OT when in contact with
water (10, 11), suggested that these three-
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component systems might be useful models
for gaining more fundamental information
about the more complex microemulsion sys-
tems.

Solubilization of water was measured in
0.1% to 2.0 % w/w Aerosol OT-hydrocarbon
solvent solutions, and the influence of tem-
perature and electrolyte considered. Two
closely related surfactants, di-(r-octyl) sodi-
um sulfosuccinate and di-(n-hexyl) sodium
sulfosuccinate, were utilized to observe the
effect of chemical structure on water solubil-
ization. These latter two derivatives do not
exhibit the significant lyotropic liquid crys-
talline behavior noted for Aerosol OT at
ambient temperatures (10).

EXPERIMENTAL

Materials. Di-(2-ethylhexyl) sodium sul-
fosuccinate (Aerosol OT, AOT), di-(n-hexyl)
sodium sulfosuccinate (Aerosol MA, AMA),
and di-(n-octyl) sodium sulfosuccinate
(OOT) were synthesized according to a
procedure described previously (12, 13).

Journal of Colloid and Inferface Science, Vol. 29, No. 1, January 1969



28 FRANK AND ZOGRAFI

Whereas AOT exists in an amorphous state
at room temperature (10), AMA and OOT
are crystalline compounds which weré re-
crystallized according to the method of
Williams et al. (14). Upon heating AOT
gave a broad softening range of about 140°-
160°C, whereas AMA and OOT had melting
points of 237° and 265°C, respectively. Sur-
face tension measurements in distilled water
at 25°C indicated no minima and c.m.c.
values of 245 X 102 M for AOT, 6.8 X
10 M for OOT, and 1.24 X 10— M for
AMA, all in good agreement with previously
reported values (3, 15).

The hydrocarbon solvents, n-octane, do-
decane, and hexadecane (Aldrich Chemical
Co.), and n-decane and tetradecane (East-
man Organic Chemicals), were treated ac-
cording to the method of Gillap et al. (16).
The cyclohexane and toluene (Matheson,
Coleman and Bell) were spectroquality and
were twice distilled. Specific gravities deter-
mined for all solvents were in excellent agree-
ment with previously reported values (17,
18). The water used in this study was twice-
distilled.

Procedure—W ater Solubilization. Solutions
of the surfactant in hydrocarbon solvent
were prepared at concentrations of 0.1%,
025%, 05%, 1.0%, and 20% w/w%.
Water was then introduced to give a wide
range of water-to-surfactant molar ratios.
Sample tubes were placed in a constant-
temperature bath and rotated for 24 hours at
about 40 rpm. This amount of time was
found to be more than sufficient to attain
equilibrium. After being removed from the
bath the sample tubes were observed indi-
vidually against a white light for turbidity.
Turbidity was defined as any increase in
opacity from a colorless-transparent refer-
ence, which was a sample of the anhydrous
surfactant solution used in preparing the
hydrous systems. It was important to ob-
serve the samples within 15 seconds after
removal to prevent slight temperature
changes, as it was found that the appearance
of the samples was very sensitive to tempera-
ture fluctuation, particularly at the higher
temperatures.

The effect of various electrolytes on the
water-solubilizing capacity of AOT in =-

octane at 25°C was determined by repeating
the above procedure using aqueous solutions
of reagent grade sodium chloride, lithium
chloride, and sodium sulfate, all dried in air
at 100°C for 24 hours prior to use. The fol-
lowing solutions were used: 0.01 M and 0.05
M NaCl, 0.01 M and 0.05 M LiCl, and 0.005
M Nast4.

Phase Analysis of Turbid Regions. In the
previously described experiments it was ob-
served that increasing the ratio of moles of
water per mole of surfactant produced solu-
bilization followed by the appearance of a
second phase. For reasons to be described
below, analyses for AOT and water in n-
octane, dodecane, and hexadecane systems
were performed to determine the distribution
of components in both phases. The samples
for analysis were prepared by adding various
quantities of water to 40 ml of a 2% w/w
AOT solution in 50-ml centrifuge tubes. The
amount of water and the concentration of
AOT were chosen to provide an amount of
separated phase that could be analyzed
accurately. The sample tubes were equili-
brated for 24 hours at 25° =+ 0.1°C and then
centrifuged at 2400 rpm for 30 minutes. This
gave separation of the two phases without
an emulsion layer at the interface. Since the
volume of the lower layer was considerably
less than that of the upper layer, it was
necessary to combine the lower layers of four
samples in order to obtain a workable
amount of lower layer. After volume
measurements, most of the upper layer in
each sample tube was drawn off, and the
remaining contents were combined in a
single centrifuge tube. This was centrifuged
and the upper layer entirely removed, leav-
ing the combined lower layers. All analyses
were run in triplicate, and precision was
within 21 %. The volume of the upper layer
was measured on the individual samples pre-
pared for analysis. The location of the inter-
face between upper and lower layers was
noted on the graduated scale of the cen-
trifuge tube and marked with a fine wax line.
The volume of each layer was then deter-
mined by adding octane from a buret to each
mark, octane being used to reduce curvature.
Virtually identical results for the volume of
the lower layer were found by measuring
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individual tubes and by doing this with the
combined samples.

Specific gravity and AOT content were
measured for both layers, but because of
limitations in sensitivity water determina-
tion by the Karl Fischer method was carried
out only on the upper layer; the water con-
tent of the lower layer was taken as the
difference between that added to the system
and that found in the upper layer.

RESULTS AND DISCUSSION

Solubilization of Water by AOT. As seen in
Table I the amount of water solubilized by
AOT before turbidity is first produced is in-
fluenced significantly by the particular hy-
drocarbon solvent utilized. These differences
are most apparent as the concentration of
AOT is increased. Note in particular that in
the series of n-aliphatic solvents, solubiliza-
tion passes through a maximum at dodecane,
and that by comparison in eyclohexane and
toluene it 1s quite low.

One interesting phenomenon that has not
been observed for these systems before is the
appearance of several additional phase
transitions in n-octane and n-decane when
the amount of water is increased beyond that
listed in Table I. In order to observe the
factors influencing the various phase transi-
tions, it is convenient to express the data on
the basis of moles of water per mole of AOT
as a function of AOT concentration. This
can be seen in Fig. 1 for the n-octane system
at 256°C, which passes through four regions as

TABLE I
Erect oF SOLVENT AND AEROsSOL OT CoNCENTRA-
TION ON THE MAXIMUM AMOUNT OF WATER

SovusiLizeEp 1IN THE CoOLORLESS REGION AT
25°C

(ml water X 102 )*

Solvent w/w % Aerosol OT

0.1 0.25 0.5 1.0 2.0
n-Octane 0.5 1.3 2.5 5.0 10.2
n-Decane 0.5 1.3 2.8 6.3 12.7
Dodecane 0.7 1.8 4.3 10.2 22.3
Tetradecane 0.5 1.1 2.3 4.0 8.1
Hexadecane 0.4 0.7 1.3 2.6 5.5
Cyclohexane 0.2 0.6 1.1 3.1 6.4
Toluene 0.2 0.4 0.7 2.3 4.1

@ Per 10 ml of AOT/solvent solution’
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F1e. 1. Phase transitions in a water/Aerosol
OT/n-octane system at 25°C.

the amount of water per amount of AOT is
increased. In all such plots the systems have
been corrected for the solubility of water in a
particular solvent (19). The first region is
colorless and exhibits a blue T'yndall beam of
increasing intensity as the transition into the
first turbid region is approached. The transi-
tion is sharp from colorless to gray and as the
water content is further increased the system
becomes gray-white opaque. Upon cen-
trifugation at 2400 rpm for 30 minutes or
standing for several days, two clear layers are
formed. Observation of samples in this
region, after phase separation, reveals that
the upper layer is colorless at the lower ratios
of water to AOT but as the water content is
increased this layer becomes slightly blue. At
the upper limit of the region, the upper layer
has a distinet blue translucent color. The
colorless lower layer, which occupies a small
fraction of the total volume of the system,
increases in volume to a maximum about
midway through this region, and then de-
creages until 1t disappears at the transition
into the blue translucent region.

The transition into the one-phase blue
translucent region is sharp; an increment of
only a fraction of a mole of water per mole of
AOT produces a distinet clearing of the sys-
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tem. Samples with increasing water content
show an increasing opacity as the second
turbid region is approached and then, again
with a very small increment of water,
marked turbidity occurs. Upon centrifuga-
tion at 2400 rpm for 1 hour a colorless upper
layer and a blue-gray lower layer are pro-

TABLE II
ErFrFEcT oF TEMPERATURE AND AgrosoL OT
CONCENTRATION ON THE PHASE TRANSITIONS
IN A WaTER/AEBROSOL OT/n-OcTANE SYSTEM

Temper-
ature
°C) 0.1

(ml water X 102¢ w/w %, Aerosol OT
0.25 0.5 1.0 2.0

Transition: Colorless to First Turbid

25 0.5 1.3 2.5 5.0 10.2
35 0.5 1.2 2.5 5.5 11.2
45 0.5 1.3 2.9 6.0 14.1
55 0.7 1.9 4.1 — —

Transitton: First Turbid to Blue Translucent
25 4.1 10.1 19.1 39.1 78.9
35 2.9 7.1 13.4 26.2 52.7
45 2.1 5.0 9.5 18.2 34.8
55 1.3 2.9 5.1 — —

Transition: Blue Translucent to Second Turbid
25 4.7 11.4 22.4 45.1 90.3
35 4.1 9.1 17.4 34.3 68.8
45 3.1 7.0 13.3 26.8 52.8
55 2.1 4.9 10.1 20.6 41.7

e Per 10 ml AQT-n-octane system.
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F1a. 2. Phase transitions in a water/Aerosol
OT/n-octane system at 35°C.
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Fie. 3. Phase transitions in a water/Aerosol
OT/n-octane system at 45°C.
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Fia. 4. Phase transitions in a water/Aerosol
OT/n-octane system at 55°C.

duced. This lower layer has a gelatinous
consistency, whereas in the first turbid region
the lower layer is more fluid and clear.

Increased temperature produces signifi-
cant effects on the three phase transitions.
As seen in Table II, as the temperature in-
creases, slightly more water can be solubi-
lized before the transition into the first
turbid region occurs, whereas less water is
required to produce the other transitions at
higher temperatures. Figures 2, 3, and 4
show that increased temperature tends to
produce a decrease in the extent of the first
turbid region with increasing AOT concen-
tration, until at 55°C the first turbid region is
absent at 1% and 2% AOT. The transition
defining the limits of this region actually
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SOLUBILIZATION OF WATER BY DIALKYL SODIUM SULFOSUCCINATES 31

appears to merge before 1% AOT. The
transition into the second turbid region re-
mains independent of concentration, as at
lower temperatures, although it decreases
to a lower molar ratio with each increase in
temperature.

As mentioned previously, of the solvents
studied, only n-octane and n-decane show
several phase transitions as the ratio of
moles of water per mole of AOT is increased.
At 25°C (Fig. 5) the water/AOT /n-decane
system shows the same four regions as in
n-octane. However, the molar ratios at
which the transitions occur are different; the
transition into the first turbid region occurs
at higher molar ratios, whereas the other
transitions occur at lower molar ratios. At
35°C (Fig. 6) the extent of the first turbid
region decreases with increasing AOT con-
centration until no such region is observed
at a concentration of 2% w/w AOT. Only
a single transition from colorless to turbid
is seen at all AOT concentrations at 45°C
(Fig. 7). It may be noted in Figs. 5, 6, and 7
that an irregular pattern of behavior oc-
curred at the two boundaries of the blue
translucent region for the lower AOQT con-
centrations. This was quite reproducible,
although reasons for this observation are not
apparent.

The remaining water/AOT /normal ali-
phatic hydroecarbon solvent systems (Fig.
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Fie. 5. Phase transitions in a water/Aerosol
OT/n-decane system at 25°C.
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F1a. 6. Phase transitions in a water/Aerosol
OT/n-decane system at 35°C.
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Fia. 7. Phase transitions in a water/Aerosol
OT/n-decane system at 45°C.

8) give a single colorless fo turbid transition
at all temperatures and AOT concentrations,
Except for the dodecane system at 25°C
there is a slight slight increase in molar
ratios at which the transition oceurs with
inereasing temperature. The water/AOT/
cyclohexane (Tig. 9, top) and water/AQT/
toluene (Fig. 9, bottom) systems also give a
single colorless to turbid transition. The
water-solubilizing capacity of AOT in cyclo-
hexane is similar to that in hexadecane,
whereas the toluene systems exhibit the
lowest over-all water solubilization of all
the solvents used in this study. Notice, how-
ever, the rather unusually high efficiency at
the low AOT concentrations in toluene,

Journal of Colloid and Interface Science, Vol. 29, No 1, January 1969



32

Analysis of the Separated Phases. First
Turbid Region of Water/AOT /Octane. The
results of the analysis of upper and lower
layers produced when samples in this region
were centrifuged are given in Table I11. The
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Fre. 8. Phase transition in a water/Aerosol
OT system in dodecane (fop), tetradecane (mid-
dle), and hexadecane (bottom) at 25°C ([0), 35°C
(A), and 45°C (O).
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TABLE III

Anasvrysis oFr THE First TurBiD REGION OF
Warer/AsrosoL OT/n-Octane ar 25°C

Moles water?® Volume  Specific Water AQT
mole AOT (ml) gravity (gm) (gm)
Upper Layer:
31.4 40.4 0.711 0.551 0.563
59.4 40.8 0.714 0.867 0.556
87.5 41.4 0.717 1.35 0.555
115 42.2 0.724 2.11 0.557
Lower Layer:
31.4 0.14 0.993 0.17 0.002
59.4 0.53 1.01 0.49 0.008
87.5 0.70 1.01 0.65 0.006
115 0.55 1.01 0.52 0.004

2 Composition of the entire system, 40 ml of
2% w/w AOT in n-octane plus added water.
b Specific gravity of pure nm-octane = 0.7009.

volume of the upper layer increases as the
ratio of the moles of water per mole of AOT
of the entire system is increased, and parallel
to this, the specific gravity also increases.
By contrast, the volume of the lower layer
increases to a maximum about midway
through this region, and then decreases as
the molar ratio of the entire system is in-
creased, whereas the specific gravity remains
virtually eonstant throughout. Note in Table
III that changes in water content for both
phases parallel these volume changes. Since
about 0.63 ml of water is required to give
each increase in molar ratio and this amount
cannot account for the increase in volume or
water content of any one phase, it would
appear that the added water partitions be-
tween the two phases up to the point where
the separated phase begins to be resolubi-
lized.

That a turbid phase appears and disappears
upon the addition of water would seem to
indicate that each increment of water results
in a change in micellar organization, which in
turn produces changes in water-solubilizing
ability. Such changes in micellar size and
shape for AOT in water-dodecane systems
have been reported by Mathews and Hirsch-
horn (2) at relatively low molar ratios of
water to AOT so that marked micellar
changes in the present systems might be ex-
pected. Caleulations based on data in Table
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TABLE IV
UppER LAYER SpECIFIC GRAVITIES OF WATER/
Arrosor OT/HYDROCARBON SOLVENT
SysteEMs AT 25°C

Moles water Specific
mole AOT gravity
Water-AOT-n-
octane:
Second turbid re- 170 0.7025
gion 185 0.7015
Pure n-octane 0.7009
Water-AOT-
dodecane:
Turbid region 50 0.7509
65 0.7503
Pure dodecane 0.7496
Water-AOT-
hexadecane:
Turbid region 20 0.7748
30 0.7731
Pure hexadecane | 0.7723

III reveal that the concentration of AOT in
the upper layer continues to decrease as
water is added, whereas, concurrently, that in
the lower layer first increases slightly and
then decreases until the return of AOT and
water to the upper phase is complete. It is,
most likely, these changes in AOT concen-
tration which bring about the micellar
changes responsible for the appearance and
disappearance of turbidity; however, the
gystem is actually much too complicated
to draw any specific conclusions without
further study. In the hydrocarbon phase, for
example, an equilibrium can exist between
AOT monomers, water dissolved in hydro-
carbon, micellar AOT, micellar solubilized
water, and hydrocarbon solvent; whereas
in the separated aqueous phase this can
involve AOT monomers, dissolved hydro-
carbon, micellar AOT, and solubilized hy-
drocarbon. Sinee AOT is soluble in both
water and hydrocarbon, an additional com-
plicating factor may arise in that AOT may
be dissolved in the micellar solubilized
water and the micellar solubilized hydro-
carbon.

Second Turbid Region in the Water/AOT/
Octane System and the Turbid Region n
Water/AOT/Dodecane and Hexadecane Sys-
tems at 25°C. The results of the determina-

tion of the upper layer specific gravities at
25°C for all three systems (Table IV) indi-
cate a trend for the specific gravity of the up-
per layer to approach more closely the value
of the pure solvent as the molar ratio of the
entire system is increased. Upon analysis of
the upper and lower layers in the n-octane
systems for AOT, it was found that there
was no detectable amount in the upper layer,
whereas all the AOT could be accounted for
in the lower layer. Similar analysis of the
upper layer in the dodecane system also in-
dicated the absence of AOT in that layer.
AOT analyses could not be performed on the
lower layers of the dodecane and hexadecane
systems because of their very small volumes
nor on the upper layer of the hexadecane
system because of the high boiling point
(324° C) of this solvent.

In comparing the amount of water solu-
bilized at the first appearance of turbidity in
all solvents (Table I), it was noted that with
increasing solvent chain length, solubiliza-
tion increased to a maximum in dodecane
and then decreased. However, in view of the
apparent differences in the mechanisms pro-
duecing turbidity at this first transition point,
and the similarity of the second turbidity
point in n-octane and n-decane and the single
turbidity point in the higher hydrocarbons,
it might be better to compare solubilization
tendencies at this latter transition point. As
seen in Fig. 10, therefore, an increase in the
solvent chain length produces a marked
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reduction in the capacity for soluiblization
of water. Further support for comparing the
systems in this manner is the fact that an in-
crease in temperature produces a tendency
for the first region in the n-octane and n-
decane systems to disappear (Figs. 4 and 7)
leaving only common turbidity points. As
seen in Fig. 8 (fop), dodecane may be con-
sidered to be a transition solvent, in that
plots of the data obtained at 35°C and 45°C
show the same type of inverse temperature
dependency as seen in the n-octane and n-
decane systems, whereas the shape of the
transition curve for dodecane at 25°C re-
sembles that for the first phase transition
seen with n-octane and n-decane at higher
temperatures. Another similarity between
the 35°C and 45°C transitions in dodecane
and the transitions into the second turbid
region in n-octane and n-decane is that the
number of moles of water solubilized per
mole of AOT increases with decreasing AOT
concentrations in the more dilute solutions.
At this point it is not clear exactly what is
producing these significant solvent effects,
but it is clear that even closely related hydro-
carbon solvents cannot be grouped together
merely as nonpolar solvents for such sys-
tems.

Effect of Salis on the Water/AOT /n-Octane
System. As shown in Table V, salts dissolved
in solubilized water produce reduction in
solubilization at the transition from the
colorless to the first turbid region, which is
independent of salt and salt concentration
up to 0.05 M. However, transitions from the
first turbid to the blue translucent region
appear to be more dependent on salt con-
centration, as well as on the type of cation.
It is particularly interesting to note that
equivalent concentrations of sodium ion
(0.01 M NaCl and 0.005 M Na,SO,) increase
to the same extent the amount of water
required to produce the blue translucent
region, whereas 0.01 M LiCl has a somewhat
smaller effect. The greater influence of so-
dium ion is noticeable at 0.05 M concentra-
tion. Here resolubilization is completely
blocked by sodium ion, whereas only at 1.0 %
AOT or higher is this effect seen with 0.05 M
LiCl. The nonspecific effects of salts observed
in the transition from the colorless to the first

TABLE V

ErrecTs oF SALTS AND AEROSOL OT CONCENTRA-
TION ON THE AMOUNT ofF WATER REQUIRED
FOR PHASE TRANSITIONS IN A WATER/AEROSOL
OT/n-OctaNE SysTEM AT 25°C

(ml X 102)¢
w/w %
AOT" | Dist. | 0.00 4 |0.05M | 0.01 ¥ | 0.05 M | 0.005 I
in water | NaCl NaCl LiCl LiCl | Na2SO4
#-C8
Transition: Colorless to First Turbid Region
0.10| 0.5 0.4 0.4 04 0.4 0.4
0.25 1.3 1.1 1.1 1.1 1.1 1.1
0.50 2.5 2.2 2.2 2.2 2.2 2.2
1.0 5.0 4.7 | 4.7 4.7 4.7 4.7
2.0 |10.2 8.9 8.9 8.9 8.9 8.9
Transition: First Turbid to Blue Translucent
Region
0.10| 4.1 6.2 b 5711 7.9 6.2
0.25 ] 10.1 | 15.7 b 14.2 | 19.5 | 15.2
0.50 | 19.5 | 30.4 b 28.2 | 37.9 | 30.9
1.0 |39.1] 624 b 55.0 b 62.4
2.0 |78.9] 125 b 107 b 117
Transition: Blue Translucent to Second Turbid
Region
0.10 | 4.7 6.8 b 6.3 ] 8.2 7.0
0.25 | 11.4 | 17.2 b 15.7 1 20.4 | 16.7
0.50 | 22.4 | 34.2 b 30.2 139.9 ] 324
1.0 |45.1| 67.4 b 62.4 72.4
2,0 |90.3 135 b 117 b 127

a Per 10 ml AOT solution in n-octane, corrected
for water solubility in n-octane at 25°C (19).
b No transition observed.

turbid region may reflect a general competi-
tion of salt for water or a slight alteration in
micelle structure; however, if the effect in
these regions was on water activity alone one
might expect lithium ion to have a greater
effect because of its high hydration energy.
In view of the greater effect of sodium ion,
particularly at 0.05 M, some specific suppres-
sion of AOT dissociation may be oceurring,
and this could be a factor in determining
micellar size and organization.

Water/AMA and Water/OOT Systems in
n-Octane. Both OOT and AMA solutions in
n-octane form turbid phases when a fraction
of a mole of water per mole of surfactant is
added. Increasing the temperature to 45°C
has very little effect on this behavior. Fur-
ther increments of water tend to produce the
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types of phase transitions seen with AOT
in n-octane, particularly when the tempera-
ture is raised to 45°C; however, the regions
appear quite different and occur over a
shorter range of molar ratios. For example,
a relatively clear but viscous one-phase
region in OOT occurs at 45°C at about 30
moles of water per mole of OOT, but only
over a range of 3 moles of water per mole of
OOT. At lower temperatures this region
occurs, but it is never really clear. Solutions
of AMA at 45°C, on the other hand, produce
a clear gel at a molar ratio of 25, This gel
extends over a range of 5 moles of water per
mole of AMA and the becomes quite opaque.
At 25°C and 35°C gels also appear but they
are always quite opaque. In general, there-
fore, under comparable conditions AMA and
OOT do not exhibit the ability to solubilize
water to the same extent as AOT, and
despite a limited tendency to show clearing of
the system with increasing water content,
they tend to produce rather viscous turbid
systems.

It would seem that the major factor re-
sponsible for these differences is the rather
bulky ethyl side chain associated with AOT
and the straight alkyl chains of OOT and
AMA. Both AMA and OOT being crystalline
in the solid state because of strong chain in-
teractions might be expected to exhibit simi-
lar behavior in the presence of water and
produce large micellar aggregates which are
not as soluble in 7-octane. Indeed, even in
the absence of water OOT and AMA exhibit
very limited solubility in hydrocarbon sol-
vents having more than eight carbons. On
the other hand, just as the ethyl side chain
apparently promotes the amorphous solid
state character and liquid ecyrstalline be-
havior of AOT when in contact with water it
could produce the proper micellar structure
which allows significant growth and reorgani-
zation of micelles in order to accommodate
larger quantities of water and retain a fluid
system.

More definitive quantitative estimates of
hydrous micellar structure for the various
surfactants are needed to explain the unique
behavior of AQT in these systems; however,
it is clear from these observations that the

complex AOT/water/hydrocarbon systems
are extremely interesting and worthy of
further consideration as models of the more
complex microemulsion systems,
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