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Figure 1 Relationship between mass concentration and surface tension of SADS solution

20
4100
Z-Ave=68.62nm ®
sl PDI=0.043 g
75
2
BN ]
£t 150 2
g =
E E
5
5k 25 ©
Ho
0 1 1
0.1 1 10 100 1000 10000

Particle size/nm

K2 SPAMA FLWORLAR K or Al
Figure 2 Particle size distribution of SPAMA emulsion

R IR A A0 Y L X R R N A L) SPAMA A TFREECK . TR BN A FRERS N B . 4 T4k
FIWAELS . A SPAMA R 25 1K R 3. 5540, SPAMA FL - SR AR 8/ A3 A5 B A8 45 6 L
KA 53 A0 FRAE
2.3 SPAMA KA RHIR I

539 T A [R) 5 o 3k B2 ) SPAMA KW, SR A8 A3 PP 17 AN (] 59 D) 85 25 15 W ) R LB B2
E & 3 ok, B SPAMA-0. 5, SPAMA-1,SPAMA-3,SPAMA-5,SPAMA-7 .SPAMA-10 /R it 1
) SPAMA JK ¥ W T s e B 73 9l O 0. 5g « L' 1g « L '.3g« L '.5g« L "\7g+ L "10g+L ', }
] s K SPAMA J5 SCEAif 9 37 W2 35 1 LV IC A 3« L' /K %MK . 12 4 Blank.,

M & 3 A R E B vk BN B 5 U) 3R 3G i, SPAMA S5 B i Y 37 W10z 48 0 1L v 3R 0
B PR RR AR R I A W04 T 454 SPAMA JK 78 T3 ULZH B T B, 2 B0 A SR () B S P Ak . Bl
JoT R R BE 3G K SPAMA JK W B T4 T4k AR D58 IR WCR WG 2 BT . Y 8T ) 3R AR K, A3 i
VF1) 20 26 2% A R B 2 L R 2 3 XL 8h AT o DT 6 B0 4 B U AR A (0 M . SPAMA i iy T KB SR T
TG PEHAR SADS 151 A AERE W0 T W AFTE R BE K JE A 7R3 W b 2 & A 4y F R o+ TR 46 5 T3
T T B 52 16 I 45 25 K i 5 R S IR BT AN AE BT ) 7 o DRI L 2 B 1) R G B — e fHL IS R L BN B T R R A AR
%, H LA, i SPAMA REG17 KR iy ey Bk A ke .

Bl 4 AN TR o3 i Wk e SPAMA JK ¥ WA 2R WL 26 B i 2k, L rh 55 D) 5 169. 65 ', ffiF SPAMA
O VAR T 1 T s G B R T 3R LR G 3 B R T . ROUL R R T v A O R R AR

10. 14028/j. cnki. 1003-3726. 2019. 07. 005



© 40 - [ 2 A SRS B 4 20194 7 A
1000 L —=— SPAMA-0.5 —e— SPAMA-1
. —A— SPAMA-3 —¥— SPAMA.S
i —¢—SPAMA-7 —*— SPAMA-10
QE-' —O— Blank
s 100 ¢
E o
] PR
$ o
= 10
= L
£
]
=
=3
< 1 ar % & w
0 50 100 150 200

Shear rate/s™

B 3 By SPAMA 7K V% W 2% 00 Bk BE 19 52

Figure 3 Effect of shear rate on the apparent viscosity of SPAMA aqueous solution
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Figure 4 Determination of critical associating concentration of SPAMA
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Figure 5 Intra- and intermolecular associations of SPAMA aqueous solution
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Solution Properties of Hydrophobic Associating Copolymer
through Inverse Microemulsion

MA Guo-yan'*, LI Xiao-rui*, ZENG Li-xiang®, SHE Li-jun', WANG Xiao-rong’, CHE Er-qiang’
(1. College of Chemisitry & Chemical Engineering » Xi’an Shiyou University, Xi’an 710065, China ;
2. Shaanxi Key Laboratory of Chemical Additives for Industry, Shaanxi University of Science &
Technology, Xi’an 710021, China; 3. Xianyang Chemical Branch, Xi’an Changqing Chemical Group
Co., Ltd., Xianyang 712000, China; 4. Oil Production Plant No. 1, CNPC Changqing Oilfield Com pany »
Yan’an 716000, China; 5. College of Chemistry & Chemical Engineering » Xianyang Normal University ,
Xianyang 712000, China)

Abstract; A hydrophobic associating copolymer (SPAMA) emulsion was synthesized by using sodium 2-acrylamido-
alkyl sulfonate (SADS) as hydrophobic monomer, acrylamide (AM) and acrylic acid (AA) as raw materials through the
inverse microemulsion polymerization. The surface activity of SADS was determined by the surface tension method. The
particle size distribution and rheology properties of the SPAMA emulsion were characterized by the Dynamic light scattering
(DLS) and dynamic rheometer, respectively. The critical micelle concentration (CMC) of SADS is 0.25g « L™ ! at 25°C,

and the surface tension is 25.42mN « m™ ',

The average particle size of the SPAMA emulsion is 68. 06nm, and the
polydispersity coefficient is 0. 055. According to the rheological test results, SPAMA aqueous solution is a pseudoplastic
fluid and its critical associating concentration (¢* ) is 1. 62g « "', The SPAMA is a typical viscoelastic fluid based on the
viscoelasticity tests. The value of storage modulus (G') is larger than loss modulus (G”). SPAMA displays obvious elastic

characteristics.

Key words: Inverse microemulsion; Surface active monomer; Hydrophobic association; Rheological behavior; Viscoelasticity
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