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Tab. 1 Branching degree and molecular weight of poly (8—alanine) macromer
~ Branching degree (%) M, (g/ mol)
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Fig. 1 'H-NMR spectrum of poly (f—alanine) Fig. 2 'H-NMR spectrum of poly (acrylamide —co
macromer with aerylamido —chain —end —sodium acrylate) ~ g— poly(8 —alanine)
graft copolymer
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Tab. 2 Feed recipe and composition of the graft copolymers obtained
Feed recipe (Wt% ) Copolymer composition (wt% )

Sample Acrylamide Sodium acrylate poly(f—alanine) acrylamide Sodium acrylate poly (8—alanine)
TAG—1 70.0 10.0 20.0 84.2 3.7 12.1
TAG—2 60.0 20.0 20.0 80.8 8.2 11.0
TAG-3 40.0 40.0 20.0 71.2 25.1 3.7
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Tab. 3 Solution properties of poly (acrylamide —co—sodium acrylate) —g—poly (8—alanine) graft copolymers

Intrinsic viscosity (d1/ g)

Viscosity retention in brine (%)

7.p/c(dl/g)

Sample
in 0.01% N,Cl solution in 2% N,Cl solution
TAG—1 14.72 5.42 36.8
TAG—2 26.16 6.36 24.3
TAG-3 58.37 10.88 18.6
14
110 o
0—0—0———
O 13k \O
100 ] ~o
12 -
% _ \o
_ o0
oo >~ 1
3 ¥ b
SO S 0r
o N
& 9l
60
[
40 1 1 1 1 L TR T+ N N N " N g
20 30 40 50 60 70 80, 20 30 40 50 60 70 80
T(°C) T(°C)

Fig. 3 Reduced viscosity of poly @crylamide—co  Fig. 4 Reduced viscosity of the graft copolymers
—sodium acrylate ) — g — poly(8 —alanine) as a function of temperature in 2% NaCl
copolymers as a function of temperature solutions
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Fig. 5 Reduced viscosity of the graft copolymers Fig. 6 Reduced viscosity of the graft copolymers

as a function of storage time in 0.01%
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WATER -SOLUBLE AND AMPHIPHILIC POLYMERS:
POLY (ACRYLAMIDE - co— SODIUM ACRYLATE)-g—POLY-
(B—ALANINE) GRAFT COPOLYMERS

SHANG Zhenping, FANG Tianru
(Changchun Institute of Applied Chenistry, Academia Sinica. 130022)

ABSTRACT

A poly (f—alanine) macromer with acrylamido —chain—end was synthesized.
Its molecular weight was obtained by end-—group titration and 'H-NMR
measurement, and its branching degree was measured by “C—NMR and NaOH
hydrolysis method. Copolymerization of acrylamide and sodium acrylate with the
poly (8- alanine) macromer in aqueous solutions by using a ferrous sulfate/ cumene
hydroperoxide redox initiation system resulted in ~ formation of poly-
(acrylamide — co —sodium acrylate) —g—poly ( f—alanine) graft copolymers, the
composition of which was determined by 'H— NMR and titration. The solution
properties show that the graft copolymers with higher poly (B —alanine) content
exhibit better viscosity retention in brine and high storage stability, compared with
partially hydrolyzed polyacrylamide (HPAM ).

Key words Macromer, Graft copolymer, Poly ( f—alanine) with
acrylamido — chain —end, Modified polyacrylamide, Solution property, Viscosity re-

tention in brine





