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Table I The effects of fraction of AM copolymer on the behaviors of
phase separation

Fraction{ % mol)

Sample AMPS AA AM T
P(AM/AA/AMPS)
P3A-], 7.9 16.5 75.6 >90
A1, 7.9 29.6 62.5 >90
PA-1, 7.9 36.7 55.4 77.8
PIA-1, 7.9 42.0 52.1 38.3
PIA-1 7.9 52.6 39.5 <.’
PIA-1, 7.9 55.7 36.4 <r.t.
PIA-1T, 12.8 32.9 54.3 >90
PIA-T, 12.8 37.5 49.7 > 90
P3A-1, 12.8 52.0 35.2 66.3
PA-1, 12.8 54.8 2.4 55.4
PaA-1I, 18.6 32.5 48.9 >90
PIA-TI, 18.6 47.1 33.6 > %
PIA-IV 25.5 30.7 43.8 >90
PIA-V 34.0 3.6 34.4 >%0
P{AM/AMPS)
P2AS-1 7.9 0 92.1 >%0
P2AS-2 100 0 0 >90
PAM/AA)
P2AA-1 ¢ 28.6 71.4 42.0
PZAA-2 o) 48.6 51.4 <Tr.t.

[CaCly]:1.0 wt% ;[ Polymer]:0.15 wt%

* r.t. : Room temperature
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Fig. 1 'The change of turbidity of polymer solution with temperature
[ Polymer] :0.15 wt% ; [CaCl, ] :1.0 wt%
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Fig. 2  Correlation between critical temperature ( 7. ) of phase
separation of P3A and salt concentration
[P3A-L 1:0.15 m%
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Table 2

temperature of phase separation( T, )

Carrelation between concentration of P3A and critical

[P3A-T,1{wi%)} ©0.05 ©0.10 ©.15 020 ©.25 0.30
T.{C) 7.3 77.8 7.0 T1.3 718 78.0

[CaCly]:1.0 wt%
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STUDY OF PHASE SEPARATION BEHAVIOR OF BINARY ANIONIC ACRYLAMIDE
COPOLYMERS IN THE PRESENCE OF DIVALENT METAL IONS

ZHU Linyong, CHANG Zhiying, LI Misozhen, WANG Erjian
( Technical Institute of Physics and Chemistry, Chinese Academy of Sciences, Beijing  100101)

Abstract Phase separation behavior of the water-soluble binary anionic acrylamide copolymer series (P3A)
composed of non-ionic monomer acrylamide (AM), weak acidic monomer acrylic acid (AA) and strong acidic
monomer 2-acrylamido-2-methylpropanesulfonate (AMPS) was studied in the Ca’* ion aqueous solution. The P3A
was found to exhibit an unusual phase separation behavior, which relates with structure and composition of the
polymer, as well as the concentration and temperature in the dilute P3A solution. A non-linear relationship
appeared between the critical temperature T, of phase separation and the metal salt concentration with & minimum at
the mid-position, whereas the T, remains constant as varying polymer concentration. From comparison of the effects
of AA and AMPS units on the phase separation behavior of P3A polymers the results obtained indicate that except for
the difference in acidity of two anionic units, the phase separation is mostly affected by the structure of anion unites
in the polymer chain. The AMPS units exhibit a good stability under the action of Ca’* ions due to their great steric
influence of side chains compared to AA units. Therefore, containing more AMPS, the polymer (P3A) becomes the
more resistant to phase separation in the divalent metal salt solution.

Key words Phase separation, P3A copolymer, Calcium ion, Influence factors



