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Fig. 1 Typical meso-structures for cyclic block copolymers with
N=20; (a) BCC atf=0.1 and yN =260, (b) HEX at f=0. 3
and y,y =180, (c) Hexagonally perforated lamellae ( HPL) at f
=0.35 and y, =110, (d) LAM at f=0.5 and y, =60

Here, N is the polymer chain length and f is the composition

fraction of block A.
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Fig. 2 Morphologies of the multicompartment micelles of (a) B,C,A,, (b) B,A,C, and

(c¢) A,B,C, linear triblock copolymer. Water beads are omitted.
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Fig. 3 The spontaneous vesicle formation and fusion of A,, (B,),(n=2~10)

type comb-like block copolymers with semiflexible hydrophobic backbone
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Fig. 4 Typical equilibrium self-assembled structures in different solvent conditions

The concentration of disklike particles ¢ is equal to 5% .
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Fig. 5 Snapshots of the system under various shear rates

a) The original randomly oriented lamellae; b) The parallel

orientation under the small shear with y = 0.001; c¢) The

perpendicular orientation under the strong shear with y =0.2;

d) The parallel-to-perpendicular transition from (b) under the

strong shear with y =0. 2
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Fig. 6 Snapshots of the system under various shear rates;the original HPL

phase, the parallel LAM phase under the

weak shear with y =0. 04, and the

HEX phase under the moderate shear with y =0. 08
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DESIGNING NANO-STRUCTURES OF BLOCK
COPOLYMERS VIA COMPUTER SIMULATION

LI Zhanwei ', JIA Xiaoxi’, ZHANG Jing >, SUN Zhaoyan ', LU Zhongyuan °
(" State Key Laboratory of Polymer Physics and Chemistry, Changchun Institute of Applied Chemistry,
Chinese Academy of Sciences, Changchun 130022
(* Institute of Theoretical Chemistry, State Key Laboratory of Theoretical and Computational Chemistry,

Jilin University, Changchun 130023)

Abstract Amphiphilic block copolymers in selective solutions can self-assemble into various morphologies,
such as spherical, rodlike and disklike micelles, bilayer membranes, vesicles and nanotubes. These
aggregated nano-structures are of great potential in drug delivery, microelectronics and advanced material
applications. Therefore, it is very important to study the phase behaviors of block copolymers and understand
the formation mechanism of complex aggregated nano-structures. Due to the complexity of these aggregated
nano-structures, computer simulations can be used as a powerful tool to study the phase behaviors of block
copolymers. In this review, we mainly cover recent developments in the field of mesoscopic computer
simulations of structure design for block copolymers. Specifically, dissipative particle dynamics simulations,
self-consistent field theory dynamic density functional theory and Monte Carlo simulations will be the main
themes in this review.

Keywords Block copolymer, Nano-structure, Mesoscopic simulation





