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24 UCAB R IA 3] 0.25%F , LR E B85 Ly 1K 5]
A, H 172 515 mL-min-mPa-s, i =7 UCAB &
Th5E N 0.25%,

Fz1 UCABHA=xTiaiF RIS (45 °C,SDS HE0.15%)

UCAB Tt/ WWAMEE L ARy 2l Lrev/

% (mPa-s) mL min  (mL-min-mPa-s)
0.10 4.55 570 15 29 176
0.15 7.78 550 18 57767
0.20 9.67 540 25 133 083
0.25 12.4 530 30 172 515
0.30 15.2 480 22 120 384
0.35 17.7 350 17 72216

2.1.2  BAACEF A xR0 A
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2 SDSHExEKERERRM (45 C,0.25% UCAB)

SDS Hi#/ R/ AIEIRRY i/ Lrev!

% (mPa-s) mL min  (mL-min‘mPa-s)
0.05 3.22 560 14 18 933
0.10 7.51 550 24 74 349
0.15 12.4 530 30 172 515
0.20 14.6 520 37 210 678
0.25 16.6 480 35 209 160
0.35 18.7 470 31 204 344

2.1.3  #&BRH A=A AR R
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A —E T RN = R, R R] = R R
TELVRVES VR 280 8 LA B 0 TR B e ot AR o A R ke
BEIR B AR Lo RS R LR 3
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http://ythx.scu.edu.cn

R3 BRABEN = ZERKENRE

SCEER FE RWRBY ksl Irev/

/% (mPa-s) mL min (mL-min‘mPa-s)
0 14.6 520 37 210 678

0.05 14.8 520 40 230 880

0.07 14.9 515 44 253226

0.09 15.0 515 51 295 481

0.11 15.1 510 52 294 563

0.13 15.1 505 50 284 116
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AR 2l Liev!

EDTA 4t/ FhRE/

% (mPa-s) mL min  (mL-min‘mPa-s)

0 15.0 515 51 295 481
0.04 15.1 520 54 318 006
0.06 15.0 540 56 340 200
0.08 15.2 560 58 370272
0.10 15.3 545 58 362 765
0.12 15.3 540 58 359397
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study of oil casing steel on alternate injection air and foam liquid

for enhanced oil recovery in extra-low permeability reservoirs

Optimization on Carbon Dioxide Viscoelasticity Foam System
DONG Yue', ZHOU Ming™*, GAO Zhendong', GUO Xiao’, DONG Haibo', LI Linkai’, WANG Zhenyu'
(1. Yanchang Oilfield Company, Lid, Yan’ an, Shaanxi 716000, P R of China; 2. State Key Laboratory of Oil and Gas Reservoir Geology and
Development Engineering. Southwest Petroleum University, Chengdu, Sichuan 610500, P R of China; 3. School of New Energy and Materials,
Southwest Petroleum University, Chengdu, Sichuan 610500, P R of China)

Abstract: In view of the practical problems of low permeability and high salinity reservoirs in Yanchang oilfield, such as poor salt
tolerance of conventional foam injection and bad oil displacement efficiency, a viscoelastic carbon dioxide foam flooding system
was studied in this paper. Based on the self-assembly characteristics of surfactants, the main foaming agent, auxiliary foaming
agent, stabilizer and complexing agents were screened out in formation water without alkali and polymer. The formulation of 0.20%
UCAB + 0.20% SDS +0.09% triethanolamine + 0.08% EDTA was determined by single factor method. Under the optimized
condition, the viscosity of the foam flooding system was 15.2 mPa-s, the foaming volume was 560 mL, the half-life was 58 min,
and the improved foam composite index (licv) was 370272 mL-min-mPa-s. Metallographic microscope showed that the bubbles
were irregular polygons such as pentagonal or hexagonal, indicating that the viscoelastic carbon dioxide foam had the general
bubble characteristics. The viscoelasticity test showed that the small molecules formed wormlike micelles by self-assembling, and
wormlike micelles entangled and associated with each other, macroscopically reflecting the viscoelasticity of polymer. Therefore,
the foam flooding system not only met the injectivity, but also displayed the viscous and elastic oil displacement characteristics of
polymer, which could enhance oil recovery effectively.

Keywords: ulira-low permeability reservoirs; high salinity; self-assembly; carbon dioxide; surfactant; foam flooding; optimization
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