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B N N Table 1  Molecular characteristics of the PS- b-PEG-b-PS and PMMA- -
. PEG-b-PMMA triblock copolymers
B ABA
Samplesa M, MM, ppe ! M, xure
Si6E27S16 10500 1.12 32 13600
S16EussSi6 21000 1.26 32 23600
ABA Sps Fusa Sag 22700 1.38 56 26100
PS -b- PEG -b-PS Mg Eazr Sy 8930 1.28 32 13500
PMMA - b-PEG- b-PMMA M;sEs4 M5 15700 1.25 30 23300
M3, Eysy M3, 16100 1.28 64 26700
PS PMMA *S E and M represent the PS PEG and PMMA blocks the corresponding
subscript is the degree of polymerization of PS PEG and PMMA blocks
" Determined by GPC in THF at 1.0 mL/min using PS standard
© Determined by ' H-NMR * DP is the total degree of polymerization of PS
or PMMA block
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CMC . PEG
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Table 2 Micelles formed by PS-b6-PEO-b-PS and PMMA-b-PEG-b-PMMA triblock copolymers in aqueous solution

Samples CMC* mg/mL CMC* x 107 mol/L D, x 107" m?/S Ry opp" 1m pal I?
Si6E227S6 0.0051 3.75 1.60 15.3 = 3.7 0.23
Si6EassSis 0.0077 3.26 1.11 22.1 = 5.1 0.21
Ss EussSas 0.0051 1.95 1.00 24.3 £ 8.0 0.43
M6 Ep7 “Myg 0.0063 4.67 1.42 17.3 + 4.7 0.30
M5 Eysy M 0.0090 3.86 1.12 21.9 + 5.5 0.25
My, Eysy My, © 0.0043 1.61 1.04 23.5 + 5.2 0.20

* Determined from I3/ 153 for S,E, S, or I3;/15, for M,E,M, of excitation spectrum of pyrene probes > Determined by dynamic light scattering

¢ Data from Ref 7
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Fig. 4 TEM aandb and AFM ¢ and d images of the micelles of S;sF;S;6
The scan areas for AFM are 950 nm x 950 nm ¢ and 320 nm x 320 nm d .
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' 5 Angular frequency w dependence of storage modulus G’ filled symbols and loss modulus G” unfilled symbols for S;sEy5,Sis a  SyzEysy

Sis b MisE;uMis ¢ and M3, Egsu M3, d aqueous solution at indicated concentration
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Fig. 6 Equilibrium modulus G, plotted against copolymer PMMA-b-PEG-b-PMMA

concentration ¢ for four triblock copolymer aqueous solution
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EFFECT OF HYDROPHOBIC BLOCKS ON THE AGGREGATE BEHAVIOR
OF AMPHIPHILIC TRIBLOCK COPOLYMERS IN AQUEOUS SOLUTION

PENG Zhiping' > LIU Xinxing' TONG Zhen'
"' Research Institute of Materials Science * School of Chemistry and Chemical Engineering ~ South China University of Technology ~Guangzhou 510640

Abstract The effect of hydrophobic blocks on the formation of micelle and gel for amphiphilic triblock copolymers
of poly methyl methacrylate -b-poly ethylene glycol -b-poly methyl methacrylate ~ PMMA-b-PEG-5-PMMA
and polystyrene-b-poly ethylene glycol -b-polystyrene PS-b-PEG-b-PS  was examined by fluorescence excitation
spectra of pyrene probe dynamic light scattering DSL  atomic force microscopy AFM  transmission electron
microscopy TEM and rheology measurements. The core-shell micelle with hydrophobic PS or PMMA core and
hydrophilic PEG loop chain corona formed in aqueous solution. The critical micelle concentration CMC was less
than 0.01 mg/mL for all samples and decreased with increasing PS and PMMA block length while the PEG block
length had less effect on the CMC. The hydrodynamic radius R, ,,, ranged from 15.3 to 24.3 nm and increased with
increasing PEG block length . Increasing hydrophobic PS and PMMA block length effectively promoted the micelle
formation in aqueous solution. The spherical shape of the micelle of the triblock copolymers was observed by AFM
and TEM . The physical gel of PS-b-PEG-5-PS formed when the concentration was higher than 4.5 wt% . The gel
formed by PMMA-b-PEG-b-PMMA when its concentration was higher than 7.5 wt% . The storage modulus G’ and
loss modulus G” increased with increasing of triblock copolymer concentration and the length of PS or PMMA
blocks . The equilibrium modulus G, was 10’ Pa for PS-b-PEG-b-PS at 7.5 wt% while less than 10 Pa for PMMA-
b-PEG-b-PMMA at 15.0 wt% . The stronger hydrophobicity of PS blocks comparison with PMMA block resulted in
the stronger hydrophobic interaction and formation of stronger gels.

Keywords Amphiphilic triblock copolymer Hydrophobic blocks Micelle Gel





