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Many organic and hybrid thin film electronic devices (e.g. 
solar cells, light emitting diodes and sensors) contain a 

layer of a functional or responsive material based on a blend 
of polymeric or small-molecular components. Depending on 
the desired functionality, phase separation between the blend 
components during solution processing is desired or not. 
Predictive models that establish a link between processing 
dynamics and device performance have been highly desired 
to avoid trial-and-error experimentation. We study solution-
stage spinodal decomposition of such blends under 
evaporative conditions using a combination of experimental 
and theoretical approaches. We provide an explanation for 
the decrease in the early stage spinodal wavelength under 
steady solvent evaporation. Scaling relations are derived 
that express the dependence of the emerging structure size 
and demixing time scale on evaporation rate. Besides giving 
experimental examples and summarizing our linearized theory, 
this contribution provides discussion on the experimental 
validation of the latter and in what way the dynamics change 
if instead of only one, two blend components are non-mass 
conserved. This scenario arises when water vapor condenses 
as a non-solvent into an evaporating polymer solution, e.g. 
during processing of thin-film memory elements based on 
multifluorinated polyhydrocarbons.
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Figure 1: Left: calculated Phase diagram of a polymer/water/solvent blend with com-
position trajectories followed during solvent evaporation; Right: numerical simulation of 

spinodal decomposition of a polymer solution under conditions of simultaneous solvent 
evaporation and water condensation.


