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Phase Behavior of Two Types of Isotropic Surfactant Phases in a Brine/
Sodium Dodecyl Sulfate/Hexanol/Hexadecane System
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Two types of isotropic surfactant phases (microemulsions) were found in a brine/sodium
dodecyl sulfate (SDS)/hexanol/hexadecane system, and their phase behavior was systematically
investigated.

In the system of water/SDS/hexanol, lamellar liquid crystals (L.C.) coexisted with excess
water (W) and oil (alcohol; Om) phases under the condition of an exact balance between hydro-
phile—lipophile constituents of the mixed surfactant (SDS+hexanol). The addition of salt caused
the L.C. to turn into an isotropic surfactant phase (D’ ) coexisting with W and Om, a reversed
micellar solution phase. With the addition of hexadecane, the Om phase split into an excess oil
phase (O) and surfactant phase (D) in which large amounts of oil and water, were solubilized;
the latter is known as a middle—phase microemulsion. The solubilization of hexadecane in the
D’ phase was only slight, and its composition remained in the vicinity of brine—SDS—hexanol
plane. Two three—phase regions, W+D+0 and W+D’ +Om (or D) were formed independently at
higher temperature, but they overlapped and four coexisting phases (W+D’ +D+0) were observed
in a certain range of lower temperature.

L.C., D’, and D phases appeared at an exact balance of hydrophile—lipophile constituents of
the surfactant in a diluted region, but the order of surfactant molecular assembly reverted from
the L.C. to D phase by way of the D’ phase.
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The concentration of NaCl in brine is plotted ver-
tically and that of SDS in system is plotted hori-
zontally. The ratios brine: hexanol are fixed re-
spectively; (a) 9:1 (b) 1:1. The letters in diagrams
indicate respective phases as follows. Om: re-
versed micellar solution phase, D’: surfactant
phase in which far less oil is swelled, W: excess
water phase, O: excess oil phase, L.C.: lamellar
lequid crystal.
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of the concentration of NaCl in brine.
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The concentration of NaCl in brine is plotted ver-
tically and the weight fraction of oil is plotted
horizontally. The concentration of SDS in system
is 2 wt% and the ratio brine: mixed oil (hexanol+
hexadecane) is 1:1. “IV” indicates four—phase
region. D and Wm indicate a sufactant phase in
which large amounts of oil and water are swelled
and aqueous micellar solution phase respectively.

Fig.-3 Phase diagram of five—component sys-

tem, brine/SDS/hexanol/hexadecane.
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Fig.-4 Phase diagram of pseudo four—compo-
nent system, brine (2 wt% NaCl aq.)/
SDS/hexanol/hexadecane.
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The weight fraction of hexadecane in hexanol+

hexadecane is plotted vertically and the concentra-

tion of SDS in system is plotted horizontally. The

ratio brine: mixed oil is fixed as 95:5.

Fig.-5 Phase diagram of pseudo four—compo-
nent system, brine (2 wt% NaCl aq.)/
SDS/hexanol/hexadecane.
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re.
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Fig.-8 Phase diagram of pseudo four—compo-
nent system, brine (2 wt% NaCl aq.)/
SDS/hexanol/hexadecane at 30 °C.
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