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Rheological Properties of Partially Hydrolyzed Polyacrylamide and Poly (vinyl alcohol) Mixed Solutions
LIU Ximing', TIAN Yugqin', LIU Weiwei', TANG Yanyan', ZHANG Donghui', HOU Wanguo*
(1. Petroleum Engineering Technology Research Institute, Shengli Oilfield Branch Company, Sinopec, Dongying, Shandong 257000, P R of China; 2.
Key Laboratory for Colloid and Interface Chemistry (Ministry of Education) , Shandong University, Jinan, Shandong 250100, P R of China)

Abstract: The rheological properties (zero-shear viscosities) of aqueous solutions containing partially hydrolyzed polyacrylamide
(HPAM) and poly (vinyl alcohol) (PVA) were investigated by creep tests at a total mass fraction of 0.20%, and the effect of the
mass fraction of HPAM in the two polymers (Rpi) and electrolyte (NaCl) concentrations (cx.a) on the rheological properties was
discussed. The interaction mechanism between HPAM and PVA was probed. The results showed that the interpolymer complex
could form between HPAM and PVA via hydrogen bonds, and the PVA/HPAM complex molar ratio was about 90. At 0<R;;<0.7,
the mixing of PVA and HPAM leaded to a “viscosity reduction effect”, and the strongest viscosity reduction effect appeared at Rpy =
0.2. At Rwi > 0.7, no obvious viscosity effect was observed. The presence of NaCl could lead to a “viscosity increase effect” for
PVA/HPAM mixed solution (Rp=0.20), suggesting that the mixing of PVA with HPAM could enhance the salt resistance of HPAM
solutions. This work deepened the understanding of interpolymer interaction behavior and provided important information for the
application of HPAM-based composites in the enhanced oil recovery.

Keywords: partially hydrolyzed polyacrylamide; poly(vinyl alcohol) ; interpolymer complexes; rheology; viscosity; hydrogen bond





