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Table 1 Main data about different series of copolymers
Copolymer Feed fraction AM Feed fraction SDS Feed fraction Cj; AM Amount of K;S, 05" wt% i b ky
A-1 0.963 0.035 0.002 0.5 763.5 0.37
A-2 0.962 0.035 0.003 0.5 770.6 0.41
A-3 0.961 0.035 0.004 0.5 752.8 0.46
A-4 0.960 0.035 0.005 0.5 749.4 0.49
Copolymer ~ Feed fraction AM ~ Feed fraction NaAMC,S  Feed fraction C;; AM Amount of K,S, 05" wt% 7 b ky
B-1 0.963 0.035 0.002 0.5 652.2 0.51
B-2 0.962 0.035 0.003 0.5 662.5 0.53
B-3 0.961 0.035 0.004 0.5 643.8 0.56
B-4 0.960 0.035 0.005 0.5 639.5 0.59
C-1 0.960 0.040 0.000 0.5 655.7 0.46
C-2 0.960 0.038 0.002 0.5 652.2 0.51
C-3 0.960 0.036 0.004 0.5 649.3 0.55
C-4 0.960 0.034 0.006 0.5 650.5 0.61
* Weight fraction of initiator K,S, Oy in the total feed  Intrinsic viscosity mL/g
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Fig. 4  Apparent viscosity of copolymer aqueous solution
versus polymer concentration for series A
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Fig. 5  Apparent viscosity of copolymer aqueous solution
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Table 2 Critical association concentration
No. A-1 A-2 A-3 A4
Cont of hydrophobe mol% 0.2 0.3 0.4 0.5
¢’ 0.221 0.213 0.204 0.195
No. B-1 B-2 B-3 B-4
Cont of hydrophobe mol% 0.2 0.3 0.4 0.5
Cont of surfmer mol % 3.5 3.5 3.5 3.5
c” 0.197 0.194 0.187 0.182
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PREPARATION OF HYDROPHOBICALLY ASSOCIATING POLYACRYLAMIDE
IN MICELLAR SOLUTION OF SURFACE-ACTIVE MONOMER AND
ITS RHEOLOGICAL BEHAVIOR

GUO Haopeng GAO Baojiao YANG Ying
Chemical Engineering Department ~ North University of China  Taiyuan 030051

Abstract The micellar solutions of sodium dodecylsulfate SDS  and sodium 2-acrylamidododecane sulfonate
NaAMC,, S which is a surface-active monomer were prepared and the solubilization properties of N-
dodecylacrylamide C,,AM  which is a strong hydrophobic monomer in the two micellar solutions were determined.
Based on this determination the micellar copolymerization of acrylamide AM and C;, AM was performed in the two
micellar solutions and bipolymer C,, AM/AM and terpolymer C,, AM/NaAMC,, S/AM were obtained respectively.
Their infrared spectra were measured and the structures were characterized . Their hydrophobic association properties
and rheological behavior were mainly studied by using fluorescence probe technique and viscosimetry. The
experimental results show that in the micellar solution of surface-active monomer NaAMC,,S the copolymerization of
AM and hydrophobic monomer can be realized favorably . Because the surface-active monomer also participates in the
copolymerization the product is a terpolymer C,, AM/NaAMC,,S/AM. As compared with the biopolymer C;, AM/AM
the terpolymer has stronger hydrophobic association properties owing to the incorporation of the surface-active
monomer NaAMC,, S. But then the contribution of the strong hydrophobic monomer C,, AM to the hydrophobic
association of the terpolymer is the main one whereas the surface-active monomer NaAMC,,S only plays an assistant
role. To prepare hydrophobically association polyacrylamide HAPAM in the micellar solution of surface-active
monomer not only simplifies the process of micellar copolymerization owing to avoid the procedure of removing
surfactants but also enhances the hydrophobic association properties of HAPAM. Therefore the method put forward
in this work is a significant improvement for the conventional micellar copolymerization.
Keywords  Hydrophobically associating polyacrylamide Micellar copolymerization — Surface-active monomer
Hydrophobic association property Rheological behaviour
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