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Highly Perpendicular Orientation of Hydrophilic Cylindrical
Microdomains in Polystyrene-b-poly(4-hydroxyl styrene)/PEG Blend Thin
Film
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The microphase separated structure of polystyrene (PS)-b-poly(4-hydroxy styrene) (PHS) / PEG blend
thin film with thickness of 500 ~ 600 nm and solvent annealing effect on orientation behaviour of the
structure in the thin film were investigated by grazing incidence small angle X-ray scattering. The thin
film was made by spin coating from toluene solutions (total polymer concentration of 10 wt%). In the
toluene solution which was selective solvent for PS and poor-solvent for PHS and PEG, the spherical
microdomains were formed because of shrinking of the PHS/PEG domains. The equilibrium
morphology of the block copolymer itself and the blend sample was confirmed to be a hexagonally
packed cylinder in the bulk and thin film. The spherical structure (disorder) in the spin-coated thin film
from toluene solution was first observed. After THF vapour annealing of the film for several minutes,
the highly ordered and perpendicular oriented cylindrical structure was attained. The perpendicular
nano-channels were fabricated after removing PEG oligomer from the PHS/PEG cylindrical domains
by washing with water.
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