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Shape of surfactant micelles may change

to spherical, rod-like, or wormlike micelle / j
depending on the surfactant concentration /4 @
in the aqueous solution and the s : @ Up A ME
hydrophilic-lipophilic balance. Wormlike SUGA U

micelles entangle like polymer chains and
increase the viscosity of the solution.
Solution viscosity may reach up to 10 r
million times the viscosity of water. In
addition, such a thickened solution \
becomes a non-Newtonian viscoelastic
body exhibiting thixotropy and a Maxwell-

type relaxation behavior having a single
relaxation time like a polymer solution. Unlike polymer, wormlike micelles, which are
supramolecular assembly systems, has self-repairing ability against chain breaking due to
mechanical disturbance by mechanical force, heat, light, etc. Because of these characteristics,
wormlike micelles are used for viscosity control in detergents (e.g. shampoo) and cement as well
as fluid transport by drag reduction (DR) effect. Petroleum-based surfactants are conventionally
used in these applications, but the use of surfactants derived from renewable resources (bio-
based surfactant) is demanded from the viewpoint of appeal to consumers as well as
environmental problems. In this review, some examples of wormlike micelle formation from our
studies are briefly described. Bio-based surfactants used are commercially-available ones such
as acyl glutamate, sucrose fatty acid ester, polyoxyethylene cholesteryl ether in addition to a
newly developed surfactant, isosorbide-based surfactant.
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Figure 1. Zero-shear viscosity (77,) at 25T in
the water/CGT-n/CTAB system plotted
against the weight fraction of CTAB in total

surfactants (X) at different degree of
neutralization of CGT-n. Total surfactant

concentration: 20wt%.
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Figure 2. Zero-shear viscosity (70) at 25T in
the water/sucrose palmitate/fatty alcohol
system plotted against the weight fraction of
alcohol in total surfactants (Wh4). Total

surfactant concentration: 20wt%.
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Figure 3. Zero-shear viscosity (77,) at 25T in
the 0il/STO/SDO system plotted against the
weight fraction of alcohol in total surfactants
(X). Total surfactant concentration: 10wt%.
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Figure 4. Temperature effect on the zero-
shear viscosity of aqueous 0.06 M ChEOn
solution containing C4,EO;. Circles and
squares are for n = 15 and 30, respectively.
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Figure 6. Zero-shear viscosity (770) at 25C in
the 3wt%NaClaq./SDSS/5-DS (or 2-DS)
system plotted against the weight fraction of
5-DS in total surfactants (X). Total surfactant
concentration: 10wt%.
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