2015 4 % 39 A P E G K FFIR(ARFFER) Vol.39 No.3

%3 M Journal of China University of Petroleum Jun. 2015
NXERS.1673-5005(2015)03-0170-07 doi:10.3969/j. issn. 1673-5005. 2015. 03. 024

Cr'* R PRI R 8OR B He s i A 3

FEE, B W, F N, K K
(AL HRFRGHARKERFTRELERE, ZLIIKRIK 163318)

FEE 5 TR B R B ) B BOR AR A RN A 2 LR B ) 43 1 SRR AR R 5 e A FL B AR A
PRI, AT Xk R DY FEL At S22 e AR A R AR A 5 3 3 e U 0 P S 30 AN B S 30, LIS AR P DA F A,
FIEASRIR I 1 73 T N SRR G W B R 5 AT ST BRI MR 3 B s e R AR, 45 SRR 83 B W) i ik
JE ECHI AT AR a0 (3R Cr™ ) ATARAS 73 TR AR R B0/ HLRHL ) 22 BORIAR 4% BEL ) 3R BB 1 43 1 N SR R 5 Wy
AR ZR . REWIEW A AT NSRS ,— 7 T R 5 W) o0 1 2k L i 7% RE 0 1o, ELIRPE RS 98 i 2 2 0 FL B
TEAZRE SIS | i F RE I3, AT AT AR T AR ) 7 R MR FR 5 55— 5 T K 28 o 3 R 58— % 1) 7 g 22 14 4%
R BEIMBCR AR R, —H LR A VR R B B e B UK A%

R ROWBEIE; BRSNS B Bk ahaioR

HESES TE 358.3 XaktRERD A

SIARE . REE i, WY A OO G W BE R RBOR B HE R PR [ ). b AR A A BRI
2015,39(3) :170-176.

LU Xiangguo, XIE Kun, CAO Bao, et al. Study on gelling effect of Cr'* polymer gel and its influence factors[ J]. Journal of
China University of Petroleum ( Edition of Natural Science) , 2015,39(3) :170-176.

Study on gelling effect of Cr’* polymer gel and its influence factors

LU Xiangguo, XIE Kun, CAO Bao, CHEN Xin

(Key Laboratory of Enhanced Oil and Gas Recovery of Education Ministry in Northeast Petroleum
University, Daging 163318, China)

Abstract: Although high-concentration polymer has strong viscoelasticity, there exist the compatibility problems between pol-
ymer molecules aggregate size and reservoir rock pore size during its practical application. According to the geological charac-
teristics and fluid properties of Daqing Oilfield reservoir, the viscoelasticity and oil displacement efficiency of the intramolec-
ular cross-link polymer gel system were investigated after it was selected by orthogonal experiment through evaluating seepage
characteristics, with core flow experiment and oil displacement experiment. It was found that intramolecular cross-link poly-
mer gel system with smaller molecular aggregate, higher resistance coefficient and residual resistance coefficient can be ob-
tained by regulating polymer concentration, water solution salinity and polymer/Cr’*. Once intramolecular cross-link reacted
in polymer solution, on the one hand, transmission migration ability of polymer molecular clew is enhanced, and its rigidity
is also improved. In this way, deformation ability of the polymer molecular clew is weakened when it flows through core pore
which can enhance the retention ability, increase the injection pressure and enlarge sweep volume effectively. On the other
hand, the viscoelasticity and first normal stress difference of polymer gel system are improved, as well as the washing oil effi-
ciency. The above two aspects insure jointly Cr’* polymer gel has higher oil displacement efficiency.
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Table 1 Results of orthogonal experiment
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1 700 0.0 4 7.2 9.7 8.0
2 700 0.2 8 5.9 8.0 5.3
3 700 0.4 16 5.6 10. 8 6.2
4 700 0.6 32 4.9 7.9 5.8
5 1000 0.0 8 14.8 36.7 24.3
6 1000 0.2 4 11.5 91.5 276.9
7 1000 0.4 32 9.2 8.9 4.4
8 1000 0.6 16 9.4 21.9 15.6
9 1300 0.0 16 26.3 29.3 10.4
10 1300 0.2 32 20.9 20.0 8.6
11 1300 0.4 4 18.1 1112.5 1253.6
121300 0.6 8 15.6  257.1 464.3
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Table 2 Range analysis of Resistance coefficient

and residual resistance coefficient
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Table 3 Resistance coefficient and residual

resistance coefficient of polymer solution
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Fig.1 Relationship between injection pressure and injection pore volume multiple
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Fig.2 Viscoelasticity comparison between polymer solution and polymer gel
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Fig.3 Relationship between injection pressure,
water cut and oil recovery and injection pore
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