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In recent years we have witnessed an unprecedented effort in the

scientific and engineering research communities to synthesize nano-

particulates and polymers for a bewildering range of technological

applications. A particularly effective and economical route to novel

materials with enhanced properties involves dispersing commodity

nano-particles in continuous polymeric networks. This talk will discuss

several recent theories that have led to compelling quantitative

interpretations of experiments where nano-composites have exhibited

particularly intriguing membrane properties. The focus will be on

ultra-permeable, reverse-selective membranes synthesized from

polymer glasses embedded with fumed silica; and water-saturated

polymer networks (hydrogels) doped with colloidal silica nano-

spheres. The former are candidates for highly efficient gas

separations in the petrochemicals industry, whereas the latter have

been proposed as active membranes for biosensing and microfluidics

technologies.
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