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The structural effects of treating a glassy
polymer thin film with solvents of varying quality
and subsequently evaporating the solvent are
investigated. Molecular dynamics simulations
are used to study both a monodisperse and a
polydisperse film for poor to good solvent
conditions, including the limit in which the
polymer film is fully dissolved. The dissolved
polymer-solvent mixtures form a polymer-rich
skin, in agreement with previous studies. The
IRG-2 team found that for non-dissolved films,
the surface width of the film after solvent
evaporation is enhanced compared to the case
without solvent. The increased surface width is
preserved after solvent evaporation for both
mono- and polydisperse films, due to the kinetic
arrest of the surface structure. The team’s
results show that it is important to take poor
solvent effects into account for the surface
morphology of already formed thin glassy films,
an effect that is often neglected.
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left: The interfacial widths at the beginning and end of the evaporation as 
function of solvent quality. Monodisperse results are shown with open symbols 
and polydisperse results are shown as filled symbols. right: Top view of
the monodisperse polymer film surface for various solvent qualities before (t = 
0 τ) and after (t = 180 000 τ) the evaporation process. Monomers are colored 
according to their relative height to the position of the interface. 

Example snapshots of the lower part of each system at t = 140 000 τ. 
Polymers are shown in green, and the solvent is shown in gray with reduced 
diameter.
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