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Abstract 

 
Polymeric materials and with outstanding surface and bulk properties such as exceptionally low surface energy, 
high mechanical strength and electroconducting behaviour among others, can be prepared as coatings or free-
standing films by simple casting from water-borne dispersions of reactive or nanocomposite polymer particles as 
well as immiscible polymer latex blends with appropriate composition and dimensionality.  
 
Control of the internal morphology and, in some cases, of the asymmetric orientation or non-uniform topological 
distribution of the nano-sized heterogeneous phase dispersed in, or intermixed with, the polymer matrix, may lead 
to unique and sometimes unexpected behaviour of the material. Specific surface and/or bulk properties can be 
tailored according to both the nature and the topological distribution of the dispersed phase. This polymer latex 
approach to the synthesis and design of nanostructured polymeric materials represents a viable, environmentally 
acceptable, simple and soft route to obtain true dispersions of mono-, bi- and three-dimensional nanoparticles in a 
polymer matrix. Representative examples of nanocomposite latex films based on layered silicates, carbon 
nanotubes (CNT), and spherical or spheroidal metal nanoparticles or other inorganic quantum dots are discussed. 
 
Simple blending of a polymer latex with a carbon nanotube (CNT) aqueous dispersion allows to obtain, under 
appropriate conditions, a nanocomposite (NC) latex film with present extremely low electric percolation thresholds 
as a result of the peculiar topological distribution of the CNT nanowires within the polymer matrix. Non-percolative 
topologies are obtained if the NC latex precursor of the NC film is obtained by in situ miniemulsion polymerization 
starting from a dispersion of the CNTs in the comonomers. An accurate characterization of the dielectric properties 
of the NC films was carried out and the results correlated with the expected internal morphology of the material.[1] 
 
The film-forming behaviour of dimensionally asymmetric blends of highly monodisperse high-Tg fluorinated and 
low-Tg unfluorinated acrylic latex particles are strongly influenced by particle size, particle size asymmetry 
(difference in particle size), and fractional volume composition.[2,3] Depending on the above parameters and on 
the ensuing packing arrangement, either the unfluorinated or the fluorinated latex particles become the dominant 
components of the heterogeneous film surface. As a consequence, different surface nanosized morphologies are 
generated and contact angles as high as 115° (higher than that of a reference fluorinated homopolymer) are 
observed for the blends based on the largest asymmetry ratio.[4] 
 
Finally, a molecular approach to hybrid nanostructured latex-based materials is exemplified by the copolymers of 
reactive POSS derivatives (POSS = polyhedral oligosilsesquioxanes). Mono- and multifunctional POSS molecules 
are usually introduced in a polymer by copolymerization, melt or solution blending, in order to obtain hybrid 
materials with superior thermal, mechanical, optical and surface properties. Both monofunctional and 
octafunctional POSS-methacrylates were successfully dispersed in an acrylic matrix by by miniemulsion co-
polymerization, to obtain colloidally stable, film forming hybrid latex particles. The resulting hybrid latex films 
present quite different mechanical and surface properties as a result of the either free (monofunctional POSS) or 
hindered (polyfunctional POSS) mobility of the silica-like POSS nanocages.[5] 
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