31 Hol WO oM o5 Ok k% Vol.31, No.6
20244 11 H Petroleum Geology and Recovery Efficiency Nov. 2024

SIS IR T PRI, R 55 R B B BEAS X T 2 T TG MR BRI R REITAN S v I LT ] S 5T 5 R %, 2024, 31(6)
153-159.

ZHANG Xiangyu, SUN Yuhai, QU Huimin, et al. Assessment of oil displacement performance of new amine-ether gemini surfactant
and its application[J ].Petroleum Geology and Recovery Efficiency,2024,31(6) : 153-159.

7 BY 2 Bk 28 T 3R T3 1 77 9K i 14 e T4 B R

AT NEIG R, BRI S L
(L. A A AR 3l A2 ) 46592 %), I AR B0 256500
2. WP E AT AR SR T A 7)Aol TR ARBFGE RS L LU ZR 257 257000)

FEEE B X k1 Tl FEATG 75 325 T K 3K TF & v A AR T AR R 32 AR HE R 32 A XA, 2 1 0 8 i ik 248 0L T 0 44 51
ORI A o X B il 7 TR i ik A AL A T PRI AT T PSRBT, PR T AR TR] 4TS5 AL S S R R L 3 s S R
IR RE S, G-3, FEAT T AN RV BE B 0 LK BE AT P REIT-M , FE45 & SO0 220 (ol 3 B ASS 70 (i B 1 BIRVMAL B . SEBG 25 SRR
JF A SRR 0.2 % B4 700 f Tk 218 00—~ 28 1T G 28 591 s TR A T /K Bt i 5k 77 [ 51 0.003 9 mIN/m, DL RE5 S5 I g e B9 LR
W, FLRI IR AT 12 pum; XT38 R4 6.966 mD 270, K IR A 0.5 PV B - 80h 0.2% 114357 20 i ik 24 X728 T 3%
PEF G-3 T, T IR R M R R (3K 9.6% , 6 T 53K 17.4% 5 oW B SATLEE Ay KA ot Kk S ol 1 AaR Ax L AL B9 . %R
TR ARAE R BB 35 X B AT T 0 538086 , S0t 5 X HOK A ARE TR T 265 I E B 3 R 5.7 vd, SRR T
T 11.0%, 322 2023 4 6 X H BRI E N 1 791 ¢, BUS RAFIIT ZRUR

EFRIA Ar FEERBETT TG s SR LA RIS 05 5 B R e kA 0L 2R T T 1 71 5 PR RE DT A

X EHS:1009-9603(2024)06-0153-07 DOI: 10.13673/j.pgre.202404024
& 43S TE357.46 T ERERIRAD : A

Assessment of oil displacement performance of new amine—ether
gemini surfactant and its application

ZHANG Xiangyu', SUN Yuhai’*, QU Huimin’*, MAO Zhengiang', XU Yonghui', QI Di', WANG Cong’
(1.Chunliang Oil Production Plant, Shengli Oilfield Company, SINOPEC, Binzhou City, Shandong Province, 256500, China;
2.SINOPEC Research Institute of Petroleum Engineering, Shengli Oilfield
Company, Dongying City, Shandong Province, 257000, China)

Abstract: To address the challenges of low injection capacity, low fluid recovery rate, and low recovery in the water flooding de-
velopment of low-permeability reservoirs in Shengli Oilfield, this paper proposed an oil displacement technology with new amine-
ether gemini surfactants. The molecular structure was designed on the new amine-ether gemini surfactant for oil displacement, and
the interfacial properties of different molecular structures were evaluated. The sample G-3 with the best interfacial properties was se-
lected, and the emulsification and oil displacement performance were evaluated at different concentrations. The oil displacement
mechanism was elucidated by combining micro etched glass models. The experimental results showed that the new amine-ether
gemini surfactant with a concentration of 0.2% can reduce the interfacial tension between oil and water to 0.003 9 mN/m, forming
the stable emulsion with crude oil, and the particle size of lotion drops is 12 wm. For the postflood core with a permeability of 6.966
mD, the G-3 solution of the new amine-ether gemini surfactant with a concentration of 0.2% is injected at 0.5 PV, and the recovery

can increase by 9.6% and the pressure reduces by 17.4% after water flooding again. The micro oil displacement mechanisms are the

Wk H 11 :2024-04-24,

PRI T (1993—) , 55, (AR B SL, TRRIM, A, DS oy - b 3 B 48 i RMBCR I S5 7 RSB TAE . E-mail : bayern9@qq.com.
WEIEE AN E(1978—), 5, ILARIG A, =g TR, 4. E-mail: sunyuhai0536@163.com,

AW H i EA TGS H 12K IR IM A B2 ) Be s R 5 (P22182) .



154~ wmoR M B

5 R ok %

20244 11 H

reduction of the interfacial tension between oil and water and the residual oil emulsification and coalescence. A field test was con-

ducted in the low-permeability block of Shengli Oilfield. After implementation, the injection capacity of the water wells in the block

was doubled. The daily oil production of the oil wells was 5.7 t/d, and the water cut decreased by 11.0%. Up to June 2023, the cu-

mulative oil production in the block had been 1 791 t, achieving good development effect.

Key words: molecule structure design; high activity ; strong emulsifying; low permeability ; new amine-ether gemini surfactant; per-

formance assessment
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Fig.2 Adsorption of different surfactants at oil-water interface
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Tablel Effect of interfacial tension between oil and water on injection pressure and recovery

B S K STk 71/ (mN/m) — K ERER A€ H J)/MPa TROKERERSE HE F1/MPa FEHESR/% RUBCRIEEE/%
1 0.003 9 3.64 3.01 17.4 9.6
2 0.022 2 3.67 3.25 11.4 6.5
3 0.624 1 3.70 3.32 10.3 5.2
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