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Table 1 Composition of the brines for experiments { g/L}

No. CaCl, MgCl, NaCl KCl NaHCO,

sl 1,143 0.404 16.99 0.060 0.734

s2 1.939 0.679 28.95 0.029 1.248
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Table 2 The molecular weight measured by two different methods

Sample M, (visco) M (SALS) Difference{ % }
HPAM 1.174 x 107 1.176 x 107 0.2
AHPAM 3.248 x 10° 1.187 x ¢ 265
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Fig. 1 Number(a) and volume(b) distribution of PAM
solutions{0.3 g/L}) by DLS
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Fig. 2 In#,/e-c at different concentrations of AHPAM
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Fig. 3 Dynamic viscosity as a function of frequency for different
concentrations of HPAM (a) and AHPAM {b) in brine sl
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Fig. 5 Elongational characteristics at different concentrations for
HPAM (a) and AHPAM (b) in brine (sf,s2)
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EFFECT OF HYDROPHOBIC ASSOCIATION ON STRUCTURE AND RHEOLOGICAL
BEHAVIORS OF POLYACRYLAMIDE BASED AQUEOUS SOLUTIONS

SUN Huanquan', ZHANG Kunling®, CHEN Jing’, ZENG Shengwen', PING Zhenghua’, XU Yuanze’
(! Geological Scientific Research Institute Shengli Oilfield , SINOPEC, Dongying 257015)
(2 Key Laboratory of Molecular Engineering of Polymers of Ministry of Education ,
Department of Macromolecular Science , Fudan University , Shanghai 200433)

Abstract Partial hydrolyzed polyacrylamide (HPAM) and associating partial hydrolyzed polyacrylamide ( AHPAM)
were compared focusing on the structure and rheology relations, which play important roles in enhanced oil recovery.
The molecular associating state in AHPAM aqueous solutions is studied in terms of molecular weight measured by
intrinsic viscosity and static light scattering method, associate size and behaviors by the dynamic light scattering and
viscosity method ,as well as the rheological properties at various concentrations , temperature and salinity. The results
on AHPAM aqueous solution reveal that the association exists in broad concentrations. It is suggested that the
concept of eritical association concentration should be related to the range of semi-dilute to entangled region rather
than the starting concentration of hydrophobic association.The change of the associating structure under shear was
reflected in the shear viscosity which dropped down suddenly, when the shear rate was up to 10 s~', but this
phenomenon became less evident at highly entangled concentrations. In addition, the elongational viscosity of
AHPAM in converging flow decreased with flow rate and also reflected the intrinsic feature of short range interaction
of the association. The relevant influences of polymeric hydrophobic association on the enhanced oil recovery were
discussed .

Key words Associating partial hydrolyzed polyacrylamide, Critical association concentration, Rheology, Enhanced

oil recovery, Polymer flooding



