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Abstract: 

The conformation of polymer chains is known to be strongly affected in the proximity of an impenetrable solid 

surface. Depending on the nature of polymer/surface interactions, a bound layer of polymer chains adsorbed to 

the surface forms. A growing amount of experimental evidence correlates the physical properties of polymer 

films (chains confined at the nanoscale level) to the degree of adsorption of monomers onto the supporting 

substrate. The significantly longer segmental relaxation times of polymer chains in the bound layer dictate the 

thermal glass transition, maximum water uptake, viscosity, and crystallization kinetics of polymer films. 

Understanding the properties of irreversible adsorbed bound layers in polymer films is crucial but difficult to 

access experimentally. In this talk, I will present a novel method to quantitatively determine the thickness and 

density of the bound layer from the swelling kinetics of polymer films upon exposure to solvent vapor. Novel 

phenomena such as the occurrence of two glass-like thermal transitions, densification, and anomalous water 

sorption/desorption kinetics in nanoscale polymer films will be briefly discussed. Moreover, I will talk about 

some recent work from our lab using polymer films as sensors, actuators, and energy generators. 
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