
A study on phase separation in polymer-polymer bilayer thin film 
Ankur Pandeya, Partho S G Pattadera,b
aDepartment of Chemical Engineering, IIT Guwahati, Assam, 781039.
bCenter for Nanotechnology, IIT Guwahati, Assam, 781039.

Abstract 

The on demand pattern generation on a substrate using phase separation in blend polymer mixture finds a broad spectrum of applications like fabrication of self-cleaning and super-hydrophobic surfaces, robust membrane materials etc. In the present study, a simple and novel technique for the generation of complex patterns was demonstrated using polymer-polymer bilayer system supported over silicon wafer. There is a strong evidence that the nature of a labile under-layer polymer affects the phase separation of the bilayer and the overall morphology. For instance, when a blend of polystyrene (PS)-polymethyl methacrylate (PMMA) in toluene was spun coat over thin layers of PMMA, blend or random block copolymer, no phase inversion was observed up on thermal annealing. However, the phase inversion took place in the case when the PS-PMMA blend was spun coat on PS (h ~ 50 nm) and then thermally annealed. Arguably, the surface energy of the polymer present in the bottom layer strongly affects the phase inversion in the blend top layer. Later, by selective solvent etching fascinating patterns were generated as characterized by atomic force microscopy. This providing the generic guidelines for complex pattern generation using different polymer combinations with distinct functionalities.
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