
Materials 265             Ram Seshadri x6129 seshadri@mrl.ucsb.edu

Ultrathin Organic FIlms

Molecules at the air-water interface: The work of Franklin

Here is what Franklin writes 
(Philos. Trans. 64 (1774) 445-
460).

The experiment can be 
extended to estimate the 
typical sizes of molecules if 
one recognizes that the oil 
forms a monolayer, no thicker 
than one moelcule. 
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Molecules at the air-water interface: The work of Agnes Pockels

The first detailed experiments on the spreading of surfactants on the air-water 
interface were performed by Agnes Pockels (1862-1935), some of which were 
described in Nature 43 (1891) 437.

Today, the technique of spreading surfactants at the air-water interface is 
performed using a so-called Langmuir trough, and the films so-formed are called 
Langmuir monolayers. The modern Langmuir trough is usually constructed from 
teflon, and a teflon barrier (often connected to a precise positioner) is used to 
compress the monolayer.
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Molecules at the air-water interface: π-A isotherms

The molecules used typically have at least 12-18 
carbon chains and one end of the molecules have a 
polar group.

Möhwald, Annu. Rev. Phys. Chem. 41 (1990) 441.



Materials 265             Ram Seshadri x6129 seshadri@mrl.ucsb.edu

Ultrathin Organic FIlms

Molecules at the air-water interface: π-A isotherms

X-ray reflectivity studies allow the 
separations of the molecules within the 
monolayer to be monitored as a function of 
the area per molecule. 

Möhwald, Annu. Rev. Phys. Chem. 41 (1990) 441.
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Molecules at the air-water interface: Non-amphiphiles and excluded volume 
interactions

Perfluoro-n-eicosane

Formation of an 
ordered Langmuir 
monolayer by a non-
polar chain molecule, 
Li, Acero, Huang & 
Rice, Nature 367
(1994) 151.
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Langmuir-Blodgett films: Monolayers are transferred from the air-water interface 
on to a solid substrate.
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Ultrathin Organic FIlms

Langmuir-Blodgett films: Monolayers are transferred from the air-water interface 
on to a solid substrate. Cadmium arachidate at different pH:
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Langmuir-Blodgett films: Monolayers are transferred from the air-water interface 
on to a solid substrate.
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Self-assembled monolayers: Thiols on gold

Dubois and Nuzzo, Annu. Rev. Phys. Chem. 43 (1992) 437.
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Self-assembled monolayers: Thiols on gold

Nelles et al. Langmuir 14 (1998) 808.
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Self-assembled monolayers:

Also carboxylic acids on many metal surfaces, amines …
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Self-assembled monolayers: templating growth of crystals

Küther et al. Chem. Eur. J. 4 (1998) 1834. 
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Self-assembled monolayers: templating growth of crystals

Calcite on the hexagonal monolayer

Aragonite on the hexagonal monolayer

Küther et al. Chem. Eur. J. 4 (1998) 1834. 


