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Fig. 1 Structure of (P4VP-5-PS-b-P4VP), multiblock copolymer

Table 1 The number average molecular weight ( M,,,) and polydispersity index (PDI,» M,,,/M,,,) of the original multiblock copolymers and the

corresponding triblock copolymers after amine-treatment used in the present work

Multiblock polymer M, ,x107* PDI, Corresponding triblock polymer M, ,x107* PDI,
(4VPs5-S106-4VPes )3 8.02 2.19 4VPegs-S106 -4 VPgs 2.49 1.13
(4VPgy-S;06-4VPg4 )y 11.0 1.89 4VPg,-S06-4VPgy 2.88 1.19

(4VPyp5-S106-4 VP15 ) 12.2 1.74 4VPyas-Sip6-4 VP15 3.75 1.15
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Fig. 2 TEM images of (P4VP-5-PS-b-P4VP), micelles formed in toluene

The concentrations of polymer in toluene solutions were 0.4 mg/mL; a) (4VPgs-S;06-4VPgs )33 b) (4VPgy-Si06-4VPgy )ys ¢) (4VPps5-Sj06-4 VP55 )3
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- 3 (a) AFM image of multiblock copolymer (4VPg-Sjo-
4VPg, )5 micelles in toluene; (b) TEM image of multiblock copolymer
(4VP)p5-S106-4 VP25 )3 micelles in toluene

The concentrations of polymer in toluene solutions were 0.4 mg/mlL..
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Fig. 4  Schematic of topological constraints on the micelle of

multiblock copolymer formed in selective solvent
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concentration of 0.1 mg/mL
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Fig. 6 Typical AFM images of multiblock copolymer micelles formed in water with pH <3

The polymer concentrations were 0.1 mg/mL; a) (4VPgs-S 054 VPgs )33 b) (4VPgy-Sig6-4VPgy g3 ¢) (4VPp55-Sig6-4VPyos )3
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MICELLIZATION BEHAVIOR OF MULTIBLOCK COPOLYMER (P4VP-5-PS-b-P4VP),

DU Binyang, MEI Aixiongs YANG Yong, WANG Qi, XU Junting
(Key Laboratory of Macromolecular Synthesis and Functionalization ( Ministry of Education)»

Department of Polymer Science & Engineering» Zhejiang University> Hangzhou 310027)

Abstract The micellization behavior of a series of multiblock copolymers [ poly(4-vinylpyridine)- b-polystyrene-b-
poly(4-vinylpyridine) ], (PAVP-b-PS-b-P4VP) , in selective solvents, namely toluene and acidic water with pH < 3,
was investigated by using transmission electron microscopy ( TEM) and atomic force microscopy ( AFM) . Three
multiblock copolymers (P4VP-5-PS-b-P4VP), were synthesized via reversible addition-fragmentation chain transfer
(RAFT) polymerization with a cyclictri-thiocarbonate as chain transfer agent. The multiblock copolymers were
relatively polydisperse with polydispersity indexes of ca. 1.74 ~ 2.19. The effects of block length, polymer
concentration and selective solvent on the morphology of the multiblock copolymer micelle were discussed. Because
PAVP blocks have longer length than that of PS blocks and can not dissolved in toluene, the ( PAVP-5-PS-b-
P4VP), multiblock copolymers showed rich micellar morphologies in toluene. The experimental results indicated that
the morphology of multiblock copolymer micelle in toluene changed from worm-like shape to short-rod and finally to
spherical micelle as the length of PAVP block increased. The polymer concentration was found to have strong effects
on the micelle morphology due to the special sequence structure of the multiblock copolymer. At low concentration,
the multiblock copolymer tended to form spherical micelle in toluene. The polydispersity of molecular weight also
affected the micelle morphology of the multiblock copolymer. For acidic water with pH < 35 a selective solvent for the
P4VP blocks; all of the multiblock copolymers studied here formed spherical micelles in it due to the longer block
length of PAVP blocks.

Keywords Multiblock copolymer> Micelle; Morphology



