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Heterogeneous Structure and Line Tension in Interfacial Film
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One of the fascinating subjects in the researches in soft interfaces including liquid/liquid interfaces is
heterogeneity of interfacial films, because it is of importance to understand the domain formation such as “raft” in
biological membranes. In this study, the domain formations in the adsorbed films at the hexane/water interface were
examined by interfacial tensiometry and X-ray reflection (XR). The adsorbed F8H20OH film shows an expanded —
condensed phase transition. The expanded state is heterogeneous film in which the condensed domain coexists with
low density gaseous region. The domain coverage strongly depends on the line tension acting on the domain boundary.
In the mixed FSH20H — F6H60OH system, the expanded — condensed phase transition becomes obscure with
increasing the fraction of FEH60H in the adsorbed film. XR analysis indicated that the coverage of condensed
F8H20OH domain increases and the size of the domain decreases by mixing of FOH60OH with FSH2OH in the adsorbed
film. This is probably due to the reduction of domain line tension by preferential adsorption of F6H60OH at the
F8H20H domain boundary. Furthermore, the domain formation in the mixed C14PC — Cholesterol film was examined
by coupling the 2D phase diagram and XR data analysis.
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Fig.1 Schematic diagram of liquid surface reflectometer at
BL37XU in SPring-8.
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Fig.2 Reflection of X-ray from adsorbed film (left) and
kinematics of scattering vector Q, (right).
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Fig.3 Interfacial tension vs. molality curves of FSH20H and
C200H at 25°C.
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Fig.4 Interfacial pressure vs. area per molecule curves of
F8H20H and C200H at 25°C.

W% & by vs. miliR BICW S AR (A2 9 S Prdv el
NONRALNTZ, FEEr vs.or SR HEAIR (Figd)
X0 WS BTN AR B — A ] O FRERR  (FSH20H W A5 1
DA 2 1.8nm>ITEMAE) 2R ENShot, MY o
OABEERBITE S = o Z L e —Z8{k (SRR 2L 13 25 kI mol ™!
ThY, =T TOR—EEBE L RO A —4—Th 5,
Fig.5 (Z13m = 5.0 mmol kg1 "C F8H20H W35 D FHERFS i
B ORFEEIRIZ B W CTHIE SNZR/RE vs. Q, 7 1 b
R LTW5, FSH20H #EAfEME TIES S HIRE A C200H
FITHAFEFITRE <, @, ~02 AR Z 8> T
5, £, WERTOMFRITEED EFICENVETT 5

62

=

L L .
02 03 04

Q,/ A

L
01

05

Fig.5 Reflectivity vs. scattering vector plot of adsorbed
F8H20H film. (1) 18, (2) 27.9, (3) 30.1, (4) 36.5, (5) 46.0 °C.
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Fig.6 Domain coverage vs. temperature plot. (a) FSH2OH, (b)
C200H system.
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Table 1 Domain coverage and line tension values.

Interface | m (mmol kg") | Coverage | Line tension (pN)
Cé6/water 3.90 0.29 1.4
Cl12/water 0.80 0.097 2.6
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Fig.8 Reflectivity vs. scattering vector from expanded film. (a)
pure FSH20H, (b) FSH20H — F6H60OH system.

Table 2 Domain coverage in FSH20H — F6H60OH system.
X, m (mmol kg™ Coverage Model
0 3.90 0.29 incoherent
0.4 6.75 0.32 incoherent
0.5 13.00 0.42 coherent
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Fig.10 Reflectivity vs. scattering vector from adsorbed film of
C14PC — Cholesterol system (upper figures) and electron
density profiles of E1 and C states (lower figures).

The heterogeneous structure is expected in E2 state.
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