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Abstract 

Incorporation of polyhedral oligomeric silsesquioxane (POSS) molecules into polymer matrices 

presently constitutes a significant and convenient means by which to prepare hybrid organic/inorganic 

polymer blends possessing a wide range of interesting and useful properties. In this study1, we 

systematically compare the phase behavior of monofunctional isobutyl POSS molecules possessing 

different surface chemistry with that of non-functional octaisobutyl POSS in the presence of 

poly(ethylene oxide) (PEO). At some concentrations of octaisobutyl POSS, macroscopic surface 

features previously reported for POSS covalently bonded to different polymers are observed for the 

first time with non-covalently bonded POSS. Complementary calculation of interaction energies from 
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 ab initio computer simulations is utilized to elucidate the molecular-level mechanism responsible for 

such observations. Each of the monofunctional POSS molecules with either allyl, aminopropyl, or 

maleamic acid substitution exhibits distinctly different phase behavior in PEO, as discerned from both 

polarized light microscopy (PLM), laser-scanning confocal microscopy (LSCM), and scanning 

electron microscopy (SEM) conducted in both planar and cross-sectional views. As above, each of 

these systems is further analyzed by molecular simulations to permit quantitative comparison and 

explain their noticeably different behavior in PEO. To establish important structure-property 

relationships for these unique blends, their thermomechanical properties have been likewise measured 

and related to their phase behavior. A surprising result from this study is that the surface topography 

of the blends is largely governed by the viscosity of the POSS/PEO solution prior to casting, 

irrespective of the polymer molecular weight. This result opens a new and unexplored avenue by which 

to fabricate POSS-containing polymers with tunable phase behavior and bulk properties. 
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