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Table 1 Characteristics of dextran-g-PNIPAM copolymers

Dextran- g-PNIPAM  Reaction time(h) H(%) GE(%) G{(%)

H-graft 8 62.9 21.2 33.8
M-grafi 6 61.2 158 27.9
L-grait 4 56.8  9.11 17.2

Weight of homopolymer
Weight of monomer reacted

H{ Homopolymer, % ) =

GE(Crafting efficiency, % ) = Weight of polymer grafted

Weight of monomer reacted

Weight of polymer grafted
Weight of graft copolymer

G(Gmf!ing, %) =
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Fig. 1 Dependence of the surface tension of the agueous
soultion of A-graft dextran- g-PNIPAM on time
The solution concentrations are 0.0005 wit% , 0.0001

wi% ,0.01 wt% . respectively, T = 15C
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Fig. 2 Dependence of the surface tension of the aqueous
soultion of the A-grafi dextran-g-PNIPAM on the
temperature

The solution concentration is 0,001 wi% .
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Fig. 3  The isotherm of surface tension in aqueous
solutions of Dextran-g-PNIPAM copolymers at 37°C
(M) L-graft copolymers, ( &) M-graft copolymers,
(@) H-graft copolymers
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Table 2 The effects of G% on the value of CMC

CMC{wi%e )
Dextran-g- PNIPAM
159 37°C
H-gralt 0.0012 0.0010
M-graft 0.0014 0.0013

L-praft 0.0031 0.0020
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Fig. 4  The isotherm of surface tension in aqueous
solutions of dextran-g-PNIPAM copolymers at itwo
temperatures (15°C and 37°C)

The arrows mark the CMC obtained for the copolymers,
the CMC value is determined by the crossing point of the
straight lines that continue the surface tension versus Ig

concentration curves before and after the break.
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MICELLIZATION STUDIES OF THERMO-SENSITIVE GRAFT
COPOLYMERS IN AQUEOUS SOLUTIONS BY MEANS OF
SURFACE TENSION MEASUREMENTS

LI Yuping, WANG Li-Qun, TU Kehua
( Institute of Polymer Science , Zhejiang University , Hangzhou 310027)

Abstract The micellization of thermo-responsive dextran:g— PNIPAM copolymers in aqueous solutions was studied
by means of surface tension technique.The surface tension of the aqueous selutions of the graft copolymers was
determined over the concentration range of 0.0001 wt% to 0.5 wt% al two lemperatures (15 and 37°C) . It was
found that the absorption of the graft polymers at the air/water interface behaved in a dynamic way. The critical
micellization concentration (CMC) of the copolymers was determined from curves of the surface tension versus lg
concentration . The micellization behavior depended closely on the grafting of the copelymers and the aqueous solution
temperature. Micelles could be formed in the lower concentrations when increasing PNIPAM contents of the
copolymers or raising the aqueous selution temperature . More importantly, the copolymers showed CMCs in all cases
no mater whether the temperature was higher than the phase transition temperature { LCST) of the copolymers or not.
An explanation was given for understanding the phenomenon

Key words Dextran, Thermo-responsive copolymer, Critical micellization concentration



