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Phase diagram of coil-rod-coil triblock copolymers in coil-selective solvent plotted in L, versus L, and the

Fig. 1

morphologies including micelle (@ ), vesicle ( » ), disk and micelle mixed phase (jm) and liquid-crystalline phase

(O), rod bundle phase ( %)

(b2) is a slice illustration of vesicle, where the solvents distributed in the whole space.
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Fig. 2 Number of aggregates N and the average number A of

rod DPD particles in aggregates as functions of the L, and L,
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Rod aggregates within spherical micelle (S, , % ), rod cage-
like within spherical micelle (S,,,., O ), coil shell concentric
spherical micelle (S_., ®), rod shell concentric spherical
micelle (S, , &), liquid-crystalline core within spherical
micelle (S, ...,H), rod and coil mixed micelle (S ;. ,®),

segmented smectic micelle (M, , <®) and rod helix-like micelle
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Fig. 4 Morphologies and density distribution of Sugg with L, =2 at acg =25 (al ~a3), at acg =45 (bl ~b3) and at agg =85 (¢l ~c3)

The density distribution is relative to mass center of spherical micelle.
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Fig. 5 Morphologies and density distribution of S ., with L, =4: at a5 =25 (al ~a3), atacg =45 (bl ~b3) and at a5 =

85 (cl ~c3)
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Fig. 7 Morphologies of segmented smectic micelle M_,, (al ~a3) and rod helix-like micelle M,;;, (b1 ~b3)
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Self-assenbly Behavior of Coil-Rod-Coil Triblock Copolymers in Selective Solvents

Zeng-lei Chen, Lin-li He"®
(College of Physics and Electronic Information, Wenzhouw University, Wenzhou 325035)

Abstract Dissipative particle dynamics are used to investigate the self-assembly behavior of coil-rod-coil
(CRC) triblock copolymers in selective solvents. In coil-selective solvent case ,the morphological transitions of
CRC solutions are induced by varying the rod length L and the coil length L_. The increase of rod length makes
the contact area between rods and solvents larger, and the interface energy enhanced. To reduce the contact
area and interface energy,rod blocks tend toward aggregation. With increasing coil length , the coil stretching
conformational entropy is increased , which results in the distribution of rod block aggregates more scattered.
Two kinds of interesting phase structures ( spherical phase and micellar phase) are observed by varying the
solvent preference (a ) and rod length L . With the solvent preference a g varied from coil-selective to neutral
and then to rod-selective,the rod-rich-domains in spherical micelle move from the interior to the surface and
the number of rod-rich-domain layers is changed. Also,the rod length influences the internal structure of the
spherical phase and induces the phase transition between the different spherical phases. The micellar phase
includes segmented smectic micelle and rod helices-like micelle, where the rod blocks are arranged in the
liquid crystal structure due to the anisotropy of the long rods.

Keywords Dissipative particle dynamics, Coil-rod-coil, Selective solvent, Self-assembly, Interface energy
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