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Condensed domain formation of surface active substances in adsorbed films at alkane/water interfaces was
investigated by interfacial tensiometry, X-ray reflectometry, and BAM observation. The results obtained are explained
by the effects of contact energy and dipole-dipole interaction, which are competitive contributions to the line tension
acting at the domain boundary. It was suggested that the contact energy is predominant in the domains formed during the
phase transition in the adsorbed film of cationic surfactant. In the mixed adsorbed film of cationic surfactant and
cholesterol, small domain formation due to the effects of low contact energy and dipole-dipole interaction was observed.
In the adsorbed films of fluorinated alcohol, FSH2OH, at alkane/water interfaces, the domain formation was suppressed
with increasing alkane chain length due to an increase in contact energy. The mixing of hybrid alcohol with fluorocarbon
and hydrocarbon chains of the same carbon number, FOH60H, in adsorbed film reduces contact energy. This stabilizes
the dispersion of many domains with small size. On the other hand, when FSH2OH molecules are mixed with a cationic
surfactant, C12TAB, in the adsorbed film, an attractive dipole-ion interaction between the hydrophilic groups relaxes the
repulsive dipole-dipole interaction between FSH20OH molecules, resulting in the formation of domains with smooth
boundary and large size. Furthermore, fluorinated ester, FC12Me molecules form flower shaped domains with intricate
boundary mainly due to a larger dipole moment of FC12Me than FSH20OH.
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Fig.1 Interfacial tension vs. temperature curves at constant
molality: m = (1) 0 mmol kg, (2) 0.05, (3) 0.075, (4) 0.10, (5)
0.125, (6) 0.15, (7) 0.20, (8) 0.25, (9) 0.30, (10) 0.35, (11) 0.40,
(12)0.50, (13) 0.60, (14) 0.75, (15) 0.90. The dashed line connects
the break points due to the expanded — condensed phase transition.
Copyright 2019 American Chemical Society.
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Fig.2 X-ray reflectivity vs. scattering vector plots at m = 0.75
mmol kg™ : (1) expanded state at 286.15 K, (2) condensed state at
283.15 K. The electron density profile determined for the
condensed state is shown in the inset. Copyright 2019 American
Chemical Society.
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Fig.3 The BAM images observed at m = 0.75 mmol kg'!, after
temperature was jumped from 286.15 to 282.15 K (cooling
process) : (a) 0, (b) 5, (¢) 15, (d) 30, (e) 120, (f) 180 min. Bar
corresponds to 100 um. Copyright 2019 American Chemical
Society.
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Fig.4 Interfacial tension vs. Cholesterol concentration curves at
constant C14TAB concentration: mq‘%‘B = (1) 0 mmol kg!, (2)
0.02, (3) 0.10, (4) 0.20, (5) 0.50, (6) 0.70, (7) 1.0, (8) 1.5, (9) 2.0,
(10) 3.0, (11) 3.5. The dashed line connects the break points due
to phase transitions. Copyright 2020 American Chemical Society.
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Fig.5 BAM images observed at m¥%p =3.5 mmol kg! and
Mo = (@) 0.75, (b) 1.4, (c) 1.5, (d) 1.6 mmol kg'. Bar

corresponds to 100 pm. Copyright 2020 American Chemical
Society.
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Fig.6 Interfacial tension vs. temperature curve of FSH20OH at 4
mmol kg and at C6/water interface. Copyright 2024 Elsevier.
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Fig.7 X-ray reflectivity vs. scattering vector plots at constant
temperature. (1) 291.15 K, (2) 301.05, (3) 303.25, (4) 309.65, (5)
319.15, (6) 328.65. Copyright 2005 American Chemical Society.
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Fig.8 Domain coverage vs. temperature plot of FSH20H at
Cé6/water interface. BAM image is also shown in this figure. Bar
represents 100 wum. Copyright 2024 Elsevier.
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Fig.9 Domain coverage vs. temperature difference curves at
Alkane/W interfaces with BAM images. The bar represents 100

um. (1) Co/W, (2) C8/W, (3) C12/W, (4) Cl14/W interface.
Copyright 2024 Elsevier.
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Table 1 Values of contact energy at alkane/water interfaces.
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Fig.10 Interfacial tension vs. total molality curves of FSH20OH
—F6H60H system; (1) X2 =0 (F8H20H), (2) 0.1, (3) 0.2, (4) 0.3,
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Fig.11  X-ray reflectivity vs. scattering vector plots of

expanded state ; (a) FSH8OH at m = 3.9 mmol kg! and X2 = 0,
(b) FSH20OH — F6H60H at m = 13 mmol kg and X2 =0.5.
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F8H2OH and total interfacial density, respectively. Bar represents
100 pm. Copyright 2024 Elsevier
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Fig.13 Interfacial tension vs. temperature curve of FC12Me

with BAM image at m = 0.2 mmol kg™! at C6/W interface. The bar
represents 100 wm. Copyright 2024 Elsevier.
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Fig.14 Interfacial tension vs. FSH20OH molality curve at
constant C12TAB concentration with BAM images at C6/W
interface. The dashed line connects the break points due to phase
transitions. Bar represents 100 pum. Copyright 2024 Elsevier.
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phase transition point. Copyright 2024 Elsevier.
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