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Phase Behaviors of Diblock Copolymer under Prolate Confinement

GUO Kunkun'", WU Kai', HAN Wenchi’

(1. College of Materials Science and Engineering, Hunan University,Changsha 410082, China;
2. College of Materials Science and Engineering,Shenyang University of Chemical Technology ,Shenyang 110142, China)

Abstract: In the present study, the phase behaviors of the bulk columnar phase AB diblock copolymers under
spherical and prolate confinements are studied by the self—consistent field theory. By changing the size of the confined
spaces, the developing law of phase morphology, free energy, conformational entropy and interaction energy of AB di—
block copolymers are systematically summarized and compared. The results show that,in the confined spaces, diblock
copolymers possess various phases. In the spherical confinement, the phase structures of diblock copolymers exhibit
better symmetrical characteristics due to the identical frustration suffered from different dimensions. However, be—
cause the different frustrations and orientations of polymer chain in different dimension directions are introduced by
prolate confinements, the phase structural symmetry of diblock copolymers was significantly broken.
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diblock copolymer under the spherical and prolate confinements

(where D/R, denotes the size of the confined space)
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