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Table 1 Structural parameters of HAWSPs

Copolymer Intrinsic viscosity/(mL-g~") Hydrolysis degree/%  CAC/(mg-L~") Relative length of block Hydrophobe content®/%

NH-1 735.29 24.6 950 0.1 0.5
NH-2 846.02 24.2 900 1 0.5
NH-3 822.37 22.1 880 5 0.5
NH4 757.46 23.6 1200 50 0.5
X-1 2679.15 22.1 - 5 0.05
X-2 1448.2 21.7 880 5 0.7
X3 1206.8 21.2 800 5 1.0
X4 731.625 21.2 747 5 1.5

a. molar fraction.
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Scheme 1 Chemical structures of HAWSPs(A) and HPAM(B)
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Table 2 Maximum adsorptions of different copolymers on sand
Copolsmer 45 C 55 C 65 C
Fow/(18°87) pone/(mg-L™") T/ (pgg™)  ponn/(mg-L™") T/ (pgeg™")  poe/(mg-L7")

X-1 204 750 187 940 147 980
X-2 509 900 400 930 247 950
X-3 699 860 429 1 100 195 970
X4 141 970 135 970 131 1170
NH-1 845 1200 452 1110 286 1150
NH-2 483 1200 324 1140 288 1150
NH-3 511 1100 259 1155 172 1170
NH4 403 1120 191 1165 138 1170
HPAM-2500 148 970 187 970 225 970
MO4000 138 970 153 970 170 970
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Fig. 1  Adsorption isotherms for HAWSPs with different Fig.2  Adsorption isotherms for HAWSPs with different

hydrophobe content at 45 C

length of hydrophobic block at 45 °C
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Fig.3  Adsorption isotherms for four kinds of copolymers at different temperatures
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Table 3 Effect of polymer structures on the adsorption enthalpy

Copolymer NH-1 NH-2 NH-3 NH4 X-1 X-2 X-3 X4 HPAM-2500 MO4000
AH/(kJ-mol™') -148.01 -106.95 -148.41 -146.14 -44.91 -98.80 -171.20 -9.50 56.26 28.21

g 3 TR R AT Al A S ARSI AH <0, T 2 Fff HPAM [ AH >0, B H A Y&
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Adsorption of Hydrophobically Associating Polymer on Sand .
Influence of Hydrophobe Content and Micro-block Length

LIU Jianxin®, ZHOU Wei’, LIU Yigang’, GUO Yongjun"*, FENG Rusen", SHU Lian“
(“State Key Laboratory of Oil and Gas Reservoirs Geology and Exploration,
Southwest Petroleum University , Chengdu 610500 ;

"State Key Laboratory of Offshore Oil Exploitation ,China National
Offshore Oil Corporation( CNOOC) , Beijing ;

‘Tianjin Branch of CNOOC China Limited , Tianjin )

Abstract The static adsorption properties of several water soluble polymers, including different kinds of
partially hydrolyzed polyacryamide ( HPAM ) and hydrophobically associative water soluble polymers
(HAWSPs) , have been studied at 45 °C, 55 C and 65 “C. The results show that the maximum adsorption of
HAWSPs on sand is affected by the hydrophobe contents and the lengths of micro-block, with the former one
playing the major role. The isothermal adsorption curves show two platform areas. The maximum adsorption of
HPAM rises with the increase of temperature, but the situation for HAWSPs is in the contrary. It indicates that
the hydrophobe contents and the lengths of micro-block may affect the adsorption.

Keywords  hydrophobically associative water soluble polymer, micro-block copolymer, static adsorption,

maximum adsorption , isothermal adsorption,adsorption enthalpy



