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Abstract 
Layer-by-layer (LbL) assembly is a conformal coating “platform” technology capable of 
imparting a multiplicity of functionalities on nearly any type of surface in a relatively 
environmentally friendly way. At its core, LbL is a solution deposition technique in which 
layers of cationic and anionic materials (e.g. nanoparticles, polymers and even biological 
molecules) are built up via electrostatic attractions in an alternating fashion, while 
controlling process variables such as pH, coating time, and concentration. Here we are 
producing nanocomposite multilayers (50 – 1000 nm thick), having 10 – 96 wt% clay, that 
can be completely transparent, stop gas permeation, impart extreme heat shielding to 
carbon fiber reinforced polymer composites. Similar films exhibit very high dielectric 
breakdown strength.  In an effort to impart flame retardant behavior to fabric using fewer 
processing steps, a water-soluble polyelectrolyte complex (PEC) was developed. This 
nanocoating is comprised of polyethylenimine and poly(sodium phosphate) and imparts 
self-extinguishing behavior to cotton fabric in just a single coating step. Adding a 
melamine solution to the coating procedure as a second step renders nylon-cotton blends 
self-extinguishing. A PEC of PEI and polyacrylic acid is able to achieve an oxygen 
transmission rate below 0.005 cm3/m2/day at 100%RH and a thickness of just 2 µm. These 
coating techniques can be deposited using roll-to-roll processing (e.g., flexographic 
printing, dip-coating, or spray-coating). Opportunities and challenges will be discussed. 
Our work in these areas has been highlighted in C&EN, ScienceNews, Nature, Smithsonian 
Magazine, Chemistry World and various scientific news outlets worldwide.  For more 
information, please visit my website: http://nanocomposites.tamu.edu  
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