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Progress in photoresponsive liquid-crystalline block copolymer
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and Engineering College of Engineering , Peking University ,Beijing 100871 ,China;
2. Key Laboratory of Polymer Chemistry and Physics of Ministry of Education ,
Peking University, Beijing 100871, China)

Abstract: Photoresponsive liquid-crystalline block copolymers are a kind of block copolymer containing
photoresponsive liquid crystalline moities. As a novel kind of functional material, they combine the
characteristics of photoresponsive liquid crystals and block copolymers. The research in this field
mainly focus on azobenzene-containing liquid-crystalline block copolymers. In this paper, the photore-
sponsiveness of liquid crystalline materials and the microphase separation of block copolymers are
briefly introduced. Then the mechanism of photoresponsive feature, the process of microphase separa-
tion and their regulation are explained in detail. Finally, potential applications in photonics, nanotem-
plates, nanoparticle arrangement and micelles are also discussed.
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Fig. 1 Properties of PLCBCs, including liquid crys-

tal phase, photoresponse, ordering, anisot-

ropy and microphase separation
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film surface and possible scheme for mi-

crophase separation
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Fig. 3 Holographic pattern of PEO-based PLCBCs:
(a) the alignment direction of PEO cylinders
dependence on the film thickness; (b) a sur-
face relief grating of the interference film is
formed while providing a photoinduced orienta-
tion and the outer side surface the orientation

of the PEO cylinders
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Fig. 4  Three-dimensional photoalignment of PL-

CBC: (a) alignment of PEO nanocylinders;

(b) rewritable PS cylinders; (c) realign-

ment poly (butyl methacrylate) (PBMA)

based PLCBC
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Fig. 5 Applications of PLCBC in holographic stor-

age: (a) holographic optical storage catego-

ry; (b) enhancement of surface relief by mi-

crophase separation; (c¢) holographic optical

storage of 3D images
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Fig. 6 Applications of PLCBC in nanotechnology"***" ;

(a) regular arrangement of silver nanoparticles;

(b) anisotropic ion transport channel; (c) reg-

ular arrangement of gold nanoparticles; (d)

SiO, nanorods
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