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Self-assembly of colloids at the air/water interface -
towards complex colloidal monolayers

Self-assembled colloidal monolayers are the foundation of what is referred to as “easy
nanotechnology” — precise nanoscale structuring and patterning of surfaces without expensive
equipment for a multitude of applications, ranging from plasmonics to catalysis. Adding
functionality to the colloids and increasing the complexity beyond the hexagonal arrangement,
typically obtained in a self-assembly process, will open a huge variety of possibilities for
exploiting the whole potential of colloidal monolayers.

Here, recent results on the preparation of monolayers from functional colloids and their use for
conventional and non-conventional lithographic processes are presented. For pattering large
substrates with arbitrary topography the pre-assembly of colloids at the air/water interface and
the subsequent deposition on the desired substrate is the method of choice. The successful
assembly at the interface, however, requires thorough investigation of the behavior of the
colloids at the interface. In addition to the evaluation of pressure-area isotherms, the
visualization of colloids at the interface by embedding them in a polymeric film can be used for
the determination of properties as the interfacial fraction of the colloids and the contact angle
of individual colloids. With this knowledge at hand, high quality, large scale monolayers of single
sized colloids as well as binary monolayers, consisting of a stoichiometric mixture of small and
large colloids, were prepared and used for lithographic processes.
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