TECHNISCHE CE
UNIVERSITAT MP
DRESDEN

ECEMP - European Centre for Emerging Materials and Processes Dresden

Self-Assembly of One-Dimensional Nanoparticles on
Two-Dimensional Plane

Motivation

Self-assembly of nanoparticles has promising technological applications since it provides efficient building blocks for physical, chemical, and biological systems. Localization of
nanoparticles at liquid-liquid interfaces by manipulating the particle surface energy is an upcoming area with great potential for applied and fundamental research. Apart from regular
technological applications, such tailor made assembly opens a window to fabricate self assembled interfacial structured hybrid materials with unique properties. Carbon nanotubes
(CNTs) represent an anisotropic and perfectly one-dimensional class of nanoparticles with extraordinary properties. Several self assembly techniques exploit liquid-liquid interface for
nanoparticle assembly. CNTs were functionalized by various surfactants to prevent its agglomeration due to van-der-Waals forces. The dominating driving force for getting the particles to
assemble at the interface is reduction in interfacial energy and capillary forces. The lateral interface mediated capillary forces are particularly dominant for anisotropic particles like
carbon nanotubes (CNTSs) having extraordinary properties. This phenomenon at the interface can be exploited further with the aid of external field via alternating current dielectrophoresis
(ac-DEP) to align CNTs at the interface.
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Figure 1: Schematic represting various possibilities of of self-assembly for nanoparticles templates, optics etc.
Technique for self-assembly
Ideal system: (a) E

« 2-Liquids with adjustable contact angle at the interface

« Compatibility to manipulate nanoparticles at such interface
« Immiscible solvents

« High dielectric constant

« CNT dispersion only in one phase of the system
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