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Nanophase separation induced lamellar structuring in amorphous homopolymer
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We have found that amorphous comb polymers, which were previously thought to
be random, self-assemble into highly oriented lamellar structures by annealing under humidified
conditions. The dependence of the lamellar structure on alkyl chain length, molecular weight,
humidity, and annealing temperature revealed that the lamellar structure is caused by a phase
separation between the water adsorbed main chain and side chains called as a "nano-phase
separation™. Furthermore, by combining this nanophase separation with the microphase separation that
occurs in block copolymers, we succeeded in forming a super-hierarchical structure with vertically
oriented nanocylinders.
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