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Fig. 2 Molecular structure of polymer DQMn-PAM
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Fig. 3 FT-IR spectra of polymer DQMn-PAM
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Fig. 5 Effect of mass fraction of DQMn-PAM on apparent viscosity
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Effect of a Long Carbon Chain Hydrophobic Monomer on the
Association Behavior of Associated Polyacrylamide

Rong Yang '?, Xiaojuan Lai '?, Qiying Li °, Xi Ding *, Lei Wang '*, Xin Wen '?, Yan Guo "

(1.Shaanxi Key Laboratory of Chemical Additives for Industry, Shaanxi University of Science & Technology, Xi'an,
China; 2.Shaanxi Agricultural Products Processing Technology Research Institute, Xi'an, China; 3.Xi 'an
Changqing Chemical Group Co, Ltd. Yan'an, China; 4.China Petroleum and Natural Gas Co., Ltd. Changqing
Oilfield Sulige Gas Field Development Branch, Ordos City, Inner Mongolia Autonomous Region 017000. )

ABSTRACT: The three hydrophobic monomers DQM1, DQM2 and DQM3 with different carbon chain lengths
were prepared by bromination reaction. Using acrylic acid (AA), acrylamide (AM), and 2- acrylamido- 2-
methylpropanesulfonic acid (AMPS) as hydrophilic monomers, hydrophobic associating polymers DQM1-PAM,
DQM2-PAM, and DQM3-PAM were prepared by aqueous solution free-radical polymerization. The associating
behaviors relationship of the hydrophobic monomers with different carbon chain lengths on polymers was studied.
It is confirmed by Fourier-transform infrared spectroscopy and 'H-NMR that the target products were successfully
synthesized. Fluorescence tests reveal that with increasing the hydrophobic carbon chain length of polymer
molecules, the polymer temperature resistance increases, intermolecular association degree increases, and critical
association concentration decreases. Scanning electron microscopy reveals that with increasing the hydrophobic
carbon chain length, the hydrophobic microarea of molecular aggregation increases, forming a closer spatial
network structure. Rheological property evaluation reveals that the polymers DQMI1- PAM, DQM?2- PAM and
DQM3-PAM in 2x10*mg/L NaCl and 2x 10’ mg/L CaCl, salt solution with the increase of carbon chain length, the
rheological shear viscosity retention rate increases, showing a good salt resistance. Concurrently, the molecular
aggregation microarea of a solution with 0.5% polymer, degree of molecular chain action, viscoelasticity of the
solution (G' > G"), and thixotropic area all increase.

Keywords: hydrophobic association; hydrophobic micro area; viscoelasticity, thixotropy; associating behaviors



