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                                           Abstract 
 

The need for more energy efficient processes continues to drive interest in polymeric membranes for gas separations; removal 
of carbon dioxide and other impurities from natural gas is one of the important targets for this technology. There is interest in 
the discovery of new polymer structures for membranes that are more permeable, more selective or more robust particularly 
with regard to resisting plasticization by highly soluble gases like carbon dioxide. In general, the best polymers for these 
applications have high glass transition temperatures.  
 
To achieve commercially attractive levels of flux or productivity, most membranes have an  asymmetric or composite structure 
where the separating layer is very thin, of the order of 100 nm in thickness. It is generally assumed that these thin layers have 
the same permeation properties as thick films, tens of microns in thickness, which are easily prepared in the laboratory for 
evaluation of membrane materials. In fact, the usual method for estimating the thickness of the separating layer is to compare 
its gas permeance or flux to the permeability of a thick film. However, there is growing evidence that thin films of glassy 
polymers with thicknesses of a few hundred nanometers behave quite differently than thick films. A major factor is the 
observation that thin glassy films undergo physical aging, i.e., approach towards equilibrium, much more rapidly than do bulk 
glasses presumably due to high segmental mobility at free surfaces. This presentation will summarize recent evidence 
concerning the differences between thin and thick films with regard to aging, plasticization and thermal history based on gas 
permeation observations. 
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