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? 1 TEM images of PS-b-PAA spherical micelles in water at a
pH=3.0 e ¢,=0.36% pH=3.0 ¢;=4.31 ¢/L f ¢,=0.54% pH=3.0 ¢,=4.31 g/L
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¢, is concentration of the polyeletrolyte block copolymer ¢, is the concentration of the added salt.

pH KBr


Absent Image
File: 0

Absent Image
File: 0


363

4 PS-b-PAA
2 pH 3.0 3.0 -
100F —.._pH6.0 i
¢
0.27 wt% 1.07 wt% 80-
L
152.4 nm 286.3 nm - i
3 60
0.005 0.03 lec d g
3 0.54 wt% “ 4o
pH 200
H 3.0 6.0 2520 |:}i2599
p 0 | | N |/
252.0 nm 259.9 nm 100 150 200 250 300
pH Radius (nm)
PAA Fig. 3 The dependence of hydrodynamic radius of the
PAA micelles on the pH values at ¢, =0.54% T =298 K
PAA
PS PAA . 0
100r i X ---0.037 g/L
g '.';\. ..... 215 g/L
L --=431
4 80F : ! 5"\ et
bal:
0.54 wt% pH 3.0 TR
g oo pil \
KBr . KBr g o i \
; .
1 e 2 a0 T Y
f ¥ \.
20f fa \
1 252\& 308.3 :-334 3 355 8 \
0 1
KBr 4.31 ¢/L 200 300 400 500 600
Radius (nm)
0.005 0.17. . o
Fig. 4  The dependence of hydrodynamic radius of the
PAA micelles on concentration of the added salt at ¢, =0.54% pH
=3.0 T=298 K
100F —0.27% i i ;
--0.36% HE ﬁ
SR 054% H ol
801 _._1.07% ] i
g 60 :II f:
£ " I
S [l ]
Z  40r |§I : 1
h i 6 0.54 wt%
20r I:. | |
: i pH
1524 f 225.411252,0:286.31 i
N NN pH
120 160 200 240 280
Radius (nm) PAA
pH
Fig. 2 The dependence of hydrodynamic radius of the
micelles on the concentration of PS-6-PAA at pH=3.0 T 3
=298 K
0.54wi% pH 3.0 KBr
5 pH 3.0 25°C KBr
PS-b-PAA
0.27 wt% ~ 1.07 wt% KBr 4.31 /L.



364 2008

107'E 0 0.27% [ oo
: 0 0.36% L Yow, 0 0.037 g/L
. v 0.54% . v A2.15¢/L
[ X 21.07% 10°F V431 gL
L pY4 hvd E Vv
O o0 X 7 % L A v
—_ I oo % 0o o X % @ OAA v
2 DUDDBBBEBE(}@@ & oA v
& 107°F = oA v
E/ r = -1 o AA
L 2 10
[ 8 0o 8A v
i £ [ o © Vo
L [ Oog 0O AAXVV
I - P00 "0,
10_3 Ll MR | Ll DDDDDD
107 10 10° 10’ 107 S-oeoaaaaatt

Shear stress (Pa) 10‘§I”]b‘élu¥6‘f ”‘Tbol ]Bl 10> 1103
Shear rate (sﬁl)

Fig. 5 Flow curve of micellar solution with different PS-
b-PAA concentrations at pH=3.0
Fig. 7 Flow curve of 0.54 wt% PS-b-PAA micellar

solution at different added salt concentration at pH =3.0
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THE ASSOCIATION BEHAVIOR AND RHEOLOGICAL PROPERTIES OF PS-b-PAA
AMPHIPHILIC DIBLOCK COPOLYMER POLYELETROLYTE MICELLES IN WATER

WANG Wenfei ZHENG Qiang
Department of Polymer Science and Engineering ~ Zhejiang University
Key Laboratory of Macromolecular Synthesis and Functionalization ~ Ministry of Education  Hangzhou 310027

Abstract  Relationships between solution parameters including concentration of polyeletrolyte and potassium
bromide KBr pH value of solution and the aggregation behavior for the micelles formed by the amphiphilic diblock
polyeletrolyte poly styrene-b-acrylate acid ~ PS-b-PAA  were studied. The effect of the micellar aggregation
behavior on the rheological properties of the micellar latex was examined. Results revealed that increasing the
copolymer concentration and salt concentration led to formation of greater irregular structure in polyelectrolyte
micelles due to the aggregation of them while the effect of pH value can be negligible due to the higher composition
of PS block in the copolymer composed of a long hydrophobic block PS and a comparable short amphiphilic block
PAA .The aggregation structures were characterized through dynamic light scattering DLS  transmission electron
microscopy TEM and rheological properties of the micellar latex were tested using the stress-control rheometer
AR-G2. All of the micellar latex exhibit shear thinning behavior while the apparent viscosity increases with
increasing copolymer concentration at lower shear rates and approaches a constant value 0.01 Pa s of ten times of
magnitude greater than that of water. Furthermore the presence of potassium bromide remarkably increases the latex
viscosity comparable with that without added salt and newtonian plateaus at lower shear rates appeared when the
salt concentration reached 4.31 g/L. 1Tt is suggested this phenomenon is resulted from the effect of corona expansion
involving in the charges-shielding by the added ions. The obvious effect of pH value on the latex viscosity could
hardly be observed due to the comparable short amhpihpilic block.
Keywords Diblock copolymer Polyeletrolyte Micelle Aggregation Rheology





