
Surfaces, surfactants & self-
assembly

Willem Kegel

Van’t Hoff laboratory, Utrecht



Outline
I. Wed 18 April: Interfaces p.125-138

• (Molecular) origin of interfacial tension
• Interface thermodynamics:

Gibbs Adsorption eq / adsorption isotherms
Excess properties

• Interfacial density profile

II. Th 19th: Surfactants & association 
colloids p.139-161

• Surfactants
• Micelles – critical micelle concentration
• Microemulsions – curvature elasticity



Fluid-crystal interface [RPA Dullens, DGAL Aarts, WKK, Phys. Rev. Lett 97, 228301, (2006)]



Surfactant molecules
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Some commonly used surfactants
Name and Type Chemical structure Short CMC / M (25°C)

Anionic
sodium dodecyl
sulfate C12H25−OSO3

− Na+ SDS, C12SO4Na 8.1 × 10−3

sodium 
dodecanoate C11H23−C(=O)O− Na+ C11CO2Na 2.5 × 10−3

Cationic
hexadecyl
trimethylammonium
Bromide C16H33−N(CH3)3

+ Br− CTAB 9.2 × 10−4

Nonionic
decyl octaethylene
Glycol C10H21(OCH2CH2)8OH C10E8 1.0 × 10-3

dodecyl hexaethylene
Glycol C12H25(OCH2CH2)6OH C12E6 8.7 × 10-5



Surfactants tend to sit at interfaces

Water
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Celmembranes are (mainly) surfactant bilayers

Fatty acid
molecules

protein



Adsorption of surfactants at interfaces



micelles (archetypical self-assembly)

[Ann. NY Acad. Sci. 51, 575, (1949)]





‘Surfactant parameter’ & micelle shape



High(er) surfactant concentrations: (liquid) crystals



Microemulsions
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‘Plumbers nightmare’ (Schwartz minimal surface)
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