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Hydrophobic tail
CH3-CH2-CH2- …
CF3-CF2-CF2- …

Hydrophilic head
SO3
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Wormlike micelles can be 
as long as few microns
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Surfactants are very useful to:
• Reduce the interfacial tension
• Solubilize oils in water
• Stabilize liquid films and foams
• Modify the interparticle interactions
• Stabilize dispersion
• Modify the contact angle and wetting
• …
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Surfactants in our daily life:
• Cosmetics – moisturizers, lotions, healthcare products, soap, …
• Food – mayonnaise, margarine, ice cream, milk, …
• Industry – lubricants, stabilizers, emulsifiers, detergents, …
• Medicine – drugs, bio applications, …
• Agriculture – aerosols, fertilizers, …
• …
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Oils and water do not mix?!? The surfactants help them mix.

Microemulsion droplet

When surfactants are dissolved in oils they form “inverse” micelles, …
Inverse microemulsion droplet

H2O

oil

Solubilized organic
molecules (oil)

H2O

4-50 nm

Micelle
H2O

H2OInverse micelle

oil oil
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Properties of the surfactant 
film change with:
• Molecular structure
• Additives
• Ionic strength
• Co-surfactant
• Temperature, pressure etc.

Surfactant film =	��
	��

������
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• Interfacial tension

• Lateral elasticity

• Spontaneous curvature

• Bending elasticity

• Saddle splay elasticity
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SANS:

The intensity is the FT of the contrast distribution.

Contrast: Difference in Scattering Length Density

Contrast Matching Technique
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NSE: T scale ~ 0.01 – 100 ns, L scale 1 – 100 Å 
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NCNR Neutron Spin-Echo Spectrometer:
NG5-NSE
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4.046.6712.05D

25.274-3.74182.03H

bincoh (fm)bcoh (fm)�S (barn)

AOT/D2O/C6D14

Vol. fraction 0.078
Avg. radius (Å) ~ 30
polydispersity ~ 0.2

SLD (×10-6 Å-2)
n-hexane -0.67
H2O -0.56
d-hexane 6.14
D2O 6.35
AOT 0.10
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Expansion of r in spherical 
harmonics with amplitude a:

Frequency of oscillations of a droplet:
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λ2 – the damping frequency – frequency of deformation
<|a|2> – mean square displacement of the 2-nd harmonic – amplitude of deformation
p2 – size polydispersity, measurable by SANS or DLS
� and �’ are the solvent and core viscosities


