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In a binary system consisting of surfac-
tant and water, a hydrated solid phase
is formed below the Kraft temperature,
where the hydrophobic tails extend to the
length with all trans. The hydrated solid
phase is a two-phase coexistence of ex-
cess water and lamellar structure Lβ of bi-
layers whose hydrophilic tails are inter-
digitated. We have ever investigated the
structural formation of the hydrated solid
phase in the C16E6/water and C16E7/water
system [C16H33(OC2H4)6,7OH] by means
of small angle X-ray and neutron scatter-
ing (SAXS, SANS) and optical microscope.
In the C16E7 system, hollow vesicles are
formed as shown in Fig.1 (upper), which
is obtained from our confocal microscope
measurements. It has been found that
the vesicle formation deeply depends on
quenched temperature. Especially, in the
last SANS proposal, we found the hyper-
swollen lamellar structure, whose repeat
distance is about 84 nm, at 4 ◦C.

In this report, we investigate the tem-
perature dependence of SANS profiles by
changing various quench conditions, and
inspect temperature range of the formation
of the hyper-swollen lamellar structure.

The SANS experiments were carried out
using the SANS-U spectrometer. The mo-
mentum transfer Q ranged over 0.003 ≤
Q ≤ 0.2 Å−1 The Krafft temperature is 15
◦C for the C16E7 system. Temperature was
jumped to 6 ∼ 14 ◦C. The concentration of
C16E77 is 10 wt%.

The lower figure of Fig.1 shows the tem-
perature dependence of the SANS profiles.
The profile at 4 ◦C was obtained in the
previous experiments, and the Bragg peak
can be clearly seen. On the other hand,
we can not observe any swollen lamellar
structures in the temperature range of 6 ∼
14 ◦C. Therefore, the hyper swollen lamel-

lar structure can be formed in the case of
deep quenched temperature, at least be-
low 4 ◦C. However, from 6 ∼ 14 ◦C, the
SANS profiles strongly depend on temper-
ature. In the higher temperature, the SANS
profiles do not depend on Q very much,
while the Q dependence increases with de-
creasing temperature. This means that the
larger structures of Lβ domains, which are
the shells of vesicles, are formed when tem-
perature is deeply quenched.

Fig. 1. 3-D Confocal microscope image of vesicles
in the C16E7/water system (upper) and the SANS
profiles obtained at various quenched temperature.
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