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Transition between lamellar and micellar phases
in surfactant solutions

Dept. of Chemistry, Tokyo Metropolitan Univ.  Naofumi Shimokawa'

FHETENER] (C1oEs 5 EDIEA A L HERETENRA) L KO TILRICEIT BT X7 « SV DER
WKOWTEET S, 7 X FMHIc2v Tk Milner & Roux DIHRBEIBEE T [1] 2. EEAOE
BOREX=F v JRAKF T A —F —HEE L BR@NRE TIOVICHER L 72, HAFMAN
FRA—% x BIEFEEBIRE T, CHENREL, BECH L B LR ERAL L, RITT X
FEHFTIZINIZRY VY —IBERER->TwB EEZ OGNS, 2L D I L)L Zilman
t Safran D3 v b U=V HEICB I BE T2 RV, S S ICHREREIEE EE L 7, SR
RIEBVTRY Y Y7L avDIFAFX—2BRI VDY VI — DL LTRBL TS,
LL, 7XA7LDHERERTIHHITIE, FATOIINY— LHIRT 208N H 5, L
X, CO2BEHOIFINY = S HRIZFEL & (Figure 1), 20, 87 X —F ZEBNICES
NTVRREZAVE, BonHNRERFEROMEKE BO—EZRL T3,

We consider the transition between the lamellar and micellar phases in the C;2Es/water
binary solutions. As for the lamellar phase, we use the model by Milner and Roux [1] and consider
a phenomenological coupling between the surfactant volume fraction and the nematic order
parameter. The interaction parameter y is assumed to change linearly with the temperature,
and to vanish at the unbinding temperature T,,. It is known that the micelles coexisting with
the lamellar phase form a network structure. As for the network micellar phase, we extend the
model by Zilman et al. 2] to include the excluded volume effect. In our calculation, the junction
energy is measured with respect to the lamellar phase. Using these free energies for the lamellar
and the micellar phases, we have calculated the phase diagram of the binary surfactant solutions

as shown in Figure 1. Our result is in good agreement with that obtained by the experiment.
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Figure 1: The calculated phase diagram of a surfactant/water binary system. L, is the lamellar
phase, Lj, Lo, L3 are the network micellar phases.
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