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Polymer materials are often filled with inorganic compounds in order to improve their properties. 

Over the last decade, attempts have been made to circumvent the compromises required in 

material design by utilizing nanoparticles as the inorganic additives, which, when dispersed within 

the polymeric matrix, produce a nanocomposite.  Of particular interest among different 

organic/inorganic nanohybrids are polymer/layered silicate nanocomposites, which constitute a 

relatively new class of materials that has attracted growing scientific and technological interest due 

to their unique properties, which make them candidates for a number of potential applications.  

Mixing polymers with layered inorganic materials can lead to three different types of structure, 

depending on the specific interactions between the two components: the phase separated, the 
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intercalated and the exfoliated one. Intercalated nanohybrids are model systems for the 

investigation of the static and dynamic properties of macromolecules in nano-confinement, using, 

however, macroscopic samples and conventional analytic techniques.   

In this presentation, first we will briefly review our attempts to control the structure in 

polymer/layered silicate nanocomposites by understanding and/or altering the interactions 

between the chains and the surfaces.  Then, we will describe in more detail our more recent efforts 

to elucidate the influence of the severe confinement on the structure and conformations of 

polymer chains in PEO / Na+-MMT hydrophilic nanohybrids utilizing XRD, DSC, FTIR and Raman 

spectroscopies and quasi-elastic neutron scattering (QENS). Intercalated hybrids with mono- and bi-

layers of PEO chains are obtained for all compositions covering the complete range from pure 

polymer to pure clay. For low polymer concentrations, where all the polymer chains are 

intercalated, PEO is purely amorphous. As PEO concentration increases further, the polymer chains 

adsorbed on the outer surface of the clay particles remain amorphous as well.  It is only when there 

is large amount of excess polymer outside the completely filled galleries that the bulk polymer 

crystallinity is abruptly recovered. The conformation of the confined or adsorbed polymer chains is 

found more disordered that the PEO melt even at higher temperatures; this is evident by the 

dramatic increase of the gauche conformations of the C-C bond along the chain backbone. 
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