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Fig.1 Structures of SPAM(A) and triethylenetetraamine ( B)
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Fig.3 Effect of shear rate on the apparent viscosity Fig.4 Recovery of viscosity of aqueous solution of
of SPAM (a) and SPAM + triethylenetet- SPAM (a) and SPAM+triethylenetetraamine
raamine(b) in aqueous solution at 45 °C (b) after shearing for 2 min at 45 °C
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Fig.5 Effect of shear rate on the apparent viscosity Fig. 6 Recovery of viscosity of SPAM+NaCl(a),
of SPAM + NaCl (a ), SPAM + mineralized SPAM + mineralized water (b ), SPAM +
water (b ), SPAM + triethylenetetraamine + triethylenetetraamine+NaCl (¢) and SPAM
NaCl(c¢) and SPAM +triethylenetetraamine+ + triethylenetetraamine + mineralized water
mineralized water(d) at 45 °C (d) after shearing for 2 min at 45 °C

3 5

ARSI e B A T R AT ) = 5 DU e T 557 B Ry A R T R PR s T e e o A R0 AR LA R B
B TEARAR, B TR R4 GRS WM, W EGE T B B 5 2R N6 I 0 i sy DI fig
Ji. SIS B BRGSO R S, BUER GV BB LK S RE ) A0 U e S MR B R . X
Ml o146 A A R AR KA ALK R TS RECR PR R AR PR I, il T A SE BRI HI 852 T A

& £ X #

[ 1] SongX. W., Petroleum Geology and Recovery Efficiency, 2002, 9(3) , 13—15(AHIE. T 5K BCK, 2002, 9(3), 13—15)
[2] LiuC. T., LiX., Petroleum Geology and Recovery Efficiency, 2012, 19(1), 66—68 ( XIFH K, Z=&. M5 RIEE, 2012,
19(1), 66—68)



1440 HEFRLFEFR Vol. 36

[3] SunH. Q., Petroleum Exploration and Development, 2006, 33(3) , 262—266 ( #MF R, MR STF A&, 2006, 33(3), 262—266)

[4] Winnik F. M., Regismond S. T. A., Goddard E. D., Langmuir, 1997, 13(1), 111—114

[5] FengY. J., Billon L., Grassl B., Polymer, 2002, 43(7) , 2055—2064

[ 6] Castelletto V. , Hamleg W. , Xue W. , Macromolecules, 2004, 37(4) , 1497—1501

[ 7] Pabon M., Corpart J., Selb J. , J. Appl. Polym. Sci. , 2004, 91(2), 916—924

[8] XulL., ChenY. Q., Journal of Southwest Petroleum University, 2012, 34(6) , 136—140 (#:5¢, P2 EMF. FORI A R2E#4R, 2012,
34(6), 136—140)

] Castelletto V. , Hamleg W. , Xue W. , Macromolecules, 2004, 37, 1497—1501

] Feng Y. J., Billon L., Grass B. , Polymer, 2001, 43, 2055—2064

] Pabon M., Corpart J. , Selb J., J. Appl. Polym. Sci. , 2004, 91(2), 916—924

] CaoX. L., HuY., Song X. W., ZhuY. W., Han Y. G., Wang K. P., Guo D. S., Liu Y., Chem. J. Chinese Universities, 2014 ,
35(9), 2037—2042(HWIg, $AIE, AROBTHE, BUMSC, #ES, EEN, SERT, XNF. mEFERAESR, 2014, 3509),
2037—2042)

[13] Arena G., Casnati A., Contino A. , Ungaro R. , Tetrahedron Lett. , 1997, 38, 4685—4693

[14] CaoX. L., HuY., Song X. W., Zhu Y. W., Han Y. G., Wang K. P., Guo D. S., Liu Y., Chem. J. Chinese Universities, 2015,

36(2), 395—398 (WU, ¥AE, AHHE, SUMSC, #ET, TN, SR, XF. SHERAEFEIR, 2015, 36(2) 395—

398)

Wang K. P., Chen Y., Liu Y., Chem. Commun. , 2015, 51, 1647—1649

Wang K. P., Guo D. S., Zhao H. X., Liu Y., Chem. Eur. J. , 2014, 20, 4023—4031

Li S. S., Liao M. Y., Jin M. H., Chem. Res. Chinese Universities, 2014, 30(3) , 518—520

Fang Y., Sun G., Bi Y. H., Chem. Res. Chinese Universities, 2014, 30(5) , 817—820

Chen K. L., Zhao Y. H., Yuan X. Y., Chem. Res. Chinese Universities, 2014, 30(2) , 339—342

Liu Li. H., Li X., CaoJ., Ling Y. L., Chin. J. Appl. Chem. , 2011, 28(7), 7T77—784 (X r4E, Zids, W, S EM. Wik

22011, 28(7) , 777—784)

[21] CaoB. G., Li H. B., Luo Y. P., Oil Field Chemistry, 2005, 22, 168—172

[22] GaoB. J., Guo H. P., Wang J. , Macromolecules, 2008, 41(8) , 2890—2897

[23] LiM. R., LiuZ., Cao X. L., Acta Petrolei Sinica, 2012, 28, 1037—1042

[24] Zhou C., Yang W., Yu Z., Zhou W. , Xia Y., Han Z. , Wu Q. , Polym. Bull. , 2011, 66(3) , 407—417

Influence of Triethylenetetraamine on Properties of
Sulfonated Polyacrylamide’

CAO Xulong'*, HU Yue®, SONG Xinwang', ZHU Yangwen', HAN Yugui',
WANG Kunpeng®, CHEN Yong®, LIU Yu**
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Abstract The water-soluble negatively charged polyacrylamide was prepared by free radical copolymerization
method. The interaction between negatively charged sulfonated polyacrylamide and triethylenetetraamine was
investigated in aqueous solution and mineralized water. The results indicated that the addition of triethylene-
tetraamine can efficiently influence the viscosity and rheological properties of sulfonated polyacrylamide, which
provides the theoretical basis for the further application in oil displacement.
Keywords Polyacrylamide; Triethylenetetraamine; Oil displacement
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