ELECTRICAL, THERMAL AND MASS TRANSPORT IN POLYMER NANOCOMPOSITES
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Synopsis:
Polymer composites are most commonly thought of in the context of mechanical properties and their associated structural applications, but the transport behavior (electrical, thermal, mass, etc.) of these composites, especially those containing nanoparticles, is becoming increasingly exploited for flexible electrodes, protective barriers, chemical sensors, battery electrolytes and gas separation membranes. Electrically conductive composites can now exhibit truly metallic behavior, which is allowing them to displace higher density and less flexible metals and ceramics. A variety of assembly techniques (electrostatic, covalent, magnetic, H-bonding, etc.) are being used to induce and enhance both isotropic and anisotropic electrical and thermal conductivity in nanocomposites.  The same is true of composites used to promote or prevent mass transport.  For example, ionic conductivity has been improved in solid battery electrolytes by adding nanoparticles, such as carbon nanotubes, and gas permeability has been reduced in melt processed films by incorporating phosphate glass droplets.  Predictive and phenomenological modeling has also helped to move this field forward in recent years, including explaining piezo-resistive behavior and predicting electrical conductivity of multi-filler composites. The goal of this symposium will be to capture the latest developments in this important field of polymeric materials research.

Specific areas of interest include, but are not limited to:
· Electrical and/or thermal conductivity in polymer nanocomposites
· Nanocomposites for energy generation and/or storage
· Gas barrier and/or separation behavior in polymer nanocomposites
· Ion conduction in bulk or thin film polymer nanocomposites
· Self-assembly of thin film nanocomposites (e.g., layer-by-layer assembly)
· Hybrid, synergistic, multi-nanoparticle systems (e.g., carbon nanotubes with clay platelets)
· Nanocomposite strain, chemical and temperature sensors
· Electrospun nanocomposites with unique transport behaviors
· Effects of filler size and shape on nanocomposite transport behavior
· Processing induced microstructures for improved transport properties
· Modeling and simulation of electrical, ionic, thermal or mass transport in polymer nanocomposites


