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Association behavior of polyacrylamide with

ionic and hydrophobic groups

ZHANG Xufeng, WU Wenhui
(School of Materials Science and Engineering , Beijing Institute of Technology, Beijing 100081, China)

Abstract: A novel cationic and acrylamide-type surface-active monomer, dimethyltetradecyl ( 2-
acrylamidopropyl) ammoniumbromide (DTAB), was successfully synthesized, and cationic DTAB-co-
acrylamide (AM) copolymer p(DTAB-co-AM) with hydrophobiclly associative property was prepared by
free radical homogeneous copolymerization of DTAB and AM in aqueous solution, which had both ionic
and hydrophobic groups. The effects of the hydrophobe content in the polymer chains, inorganic salts
(NaCl), sodium dodecyl sulfate ( SDS) and cetyltrimethylammonium bromide ( CTAB) on the
hydrophobic association behavior were studied by viscosimetry and fluorescence probe method. It was found
the copolymer with 0.3% (mole) hydrophobic units exhibited pronounced positive salinity sensitivity
because of strong hydrophobic association. The critical association concentration (CAC) decreased from
0.15 g « dL™! in pure water to 0.11 g » dL™ ' in 1% (mass) NaCl solution. When the content of
hydrophobic units was below 0. 3% (mole) . the copolymer solution showed positive salinity sensitivity in
aqueous solutions only at concentrations of NaCl above 5% (mass) because hydrophobic association was
largely enhanced by the strong polarity of solution. SDS could significantly increase the viscosity of

copolymer solution by two orders of magnitude (from 12 mPa + s to 1634 mPa * s) compared with that
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of their corresponding aqueous solutions, which was attributed to both hydrophobic association and

electrostatic interactions. However, the viscosity of copolymer solution with the addition of CTAB was

only slightly enhanced due to weak hydrophobic association.

Key words: surface-active monomer; hydrophobic association; polyacrylamide; homogeneous copolymeri-

zation
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Fig. 1 Synthesis of dimethyltetradecyl(2-acrylamidopropyl)ammoniumbromide
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Fig. 2 'H NMR spectrum of dimethyltetradecyl(2-acrylamidopropyl)ammoniumbromide (DTAB) (CDCl;)
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Table 1 Materials proportion of synthesized copolymers
DTAB Initiator
Acrylamid EDTA
Polymer 2o /9 ABA) Ao
; JdL e gt
(mole) m,

Ho 25 0 10 10 31.8 784
HO.1 24.848 0.1 10 10 31.3 769
HO.2  24.698 0.2 10 10 35.6 899
HO0.3  24.553 0.3 10 10 38.7 1005

Note: The total mass of polymerization system is 100 g. The
total monomer concentration in the feed is 25% (mass).
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