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Abstract

This presentation will cover some of the work we are doing in the area of layer-by-layer
(LbL) assembly of multifunctional thin films within the Polymer NanoComposites (PNC)
Laboratory (http://nanocomposites.tamu.edu/). LbL deposition involves exposing a
substrate (e.g., plastic film, fabric, glass, etc.) to solutions of oppositely charged
ingredients. Each anionic (e.g., clay) and cationic (e.g., polyethylenimine) layer is 1 —
100 nm thick depending on a variety of deposition conditions. We are producing
nanocomposite films, with 10 — 80 wt% clay, that are completely transparent and exhibit
oxygen transmission rates below 0.005 cm*/m?day at a film thickness below 300 nm.
These same assemblies are very conformal and are able to impart flame resistance to
foam and fabric by uniformly coating them three-dimensionally. In the case of cotton
fabric, each 10 um fiber is individually coated to create a nano brick wall shield. We’ll
also describe the ability to use the LbL process to impart UV and antimicrobial protection
to plastic substrates. Much like the clay system, these could be deposited onto fibers or
fabric. All of the materials described are water-based and processing occurs under
ambient conditions in most cases. If there is time I will also briefly mention the work we
are doing to develop thermoelectric polymer nanocomposites, which are capable of
generating a voltage when exposed to a thermal gradient (i.e., harvesting energy from
waste heat).
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