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Surfactants are amphiphilic compounds with functional groups having opposite properties of hydrophobic and
hydrophilic groups in a single molecule. Surfactants are used in a wide range of industrial fields, such as detergents,
cosmetics, foods, pharmaceuticals, paints, and agrochemicals, because they adsorb at the interface and significantly
change the properties of the interface, and have various effects such as washing, emulsifying, dispersing, solubilizing,
foaming, and defoaming. To improve the properties and various functions for existing surfactants, various new
surfactants have been developed. In this review, we report the novel surfactant: (1) polyoxypropylene-polyoxyethylene
nonionic surfactants with a single chain length distribution, (2) homogeneous polyoxyethylene nonionic surfactants with
multi-branched chains, (3) hydroxy group-containing amino acid surfactant. The adsorption and aggregation properties
of these surfactants were characterized (cloud point, surface tension, dynamic light scattering, small-angle X-ray /
neutron scattering, polarization microscopy, and cryogenic transmission electron microscopy.

Keywords: Polyoxyethylene type nonionic surfactant, Homogeneous chain length, Polyoxypropylene-polyoxyethylene,
Branched chain, Amino-acid-type surfactant, Foam
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Fig.2 Phase behavior of the surfactants at 1, 10, 100, 250, 500,
750, 1000 mmol dm in aqueous solutions. Phase abbreviations
are as follows: micelle solution (M) and hexagonal liquid crystal
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Fig.3 Relationship between molecular curvature and structure
of assemblies.
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Fig4 Structures of bC7-bC9EO12, bC7-bCoCOOEO12,
CsEO12, Cs-CsCOOEO12, Cs-C3EO12, and Cs-CsCOOEO12.
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Fig.5 Variation in surface tension with concentration for
homogeneous EO-type nonionic surfactants.
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Fig.6 Phase behaviors of homogeneous EO-type nonionic
surfactants in aqueous solutions. (a) bC7-bCoEO12, (b) Cs-CsEO12,
and (c) C¢-CsEO12. Phase abbreviations are as follows: isotropic
solution (L1), concentrated surfactant liquid (L2), water (W),
hexagonal liquid crystal (H) and lamellar liquid crystal (La).
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Fig.7 Structures of the hydroxy-group-containing and hydroxy-
group-free amino-acid-type surfactants C,-EtOH-fAla, and Ci2-
Me-pAla.
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Fig.8 Variation in surface tension with concentration for Ci2-
EtOH-fAla (@) and C12-Me-fAla (A).
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Fig.10 SANS profiles of (a) Ci2-EtOH-fAla— and (b) Ci2-Me-
PAla—stabilized foams in D20 acquired at a height of 180 mm
from the cell bottom.
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Fig.11 Change in foam film thickness (d) with time for Ciz-
EtOH-pAla (e) and Ci>-Me-fAla (A).
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Fig.12 Change in foam specific area (S/V) with time for Ciz-
EtOH-fAla (e) and Ci2-Me-fAla (A). Error bars represent
standard deviations.
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