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An Experimental of “Enhanced Foam + Gel” Flooding in High
Salinity Reservoirs
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Abstract: Chunguang Oilfield have entered into the development stage of high water content, high recovery and production
decline. In view of the current problems such as the reduction of new reserves, the dispersion of remaining oil, and the difficulty
of tapping potential, the oilfield urgently needs to a new development mode so as to further tap the potential of the remaining
oil and achieve stable production of the oilfield. The experiment of “enhanced foam + gel” flooding was carried out, and the
results of different media displacement showed that the enhanced oil recovery effect of the 0.4 % P2—1+0.1 % warm rubber
reinforced foam system was much better than that of the single media system. The results of multi-round injection experiments
with different media show that when the amount of slug is the same, the more injection rounds and the more slug plugs, the
higher the enhanced oil recovery, and the increase of slug can increase the coverage and permeability area of the slug system to
the reservoir, thereby improving the driving effect of crude oil and increasing the oil recovery.
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Tab.1 The composition of injected water in the
simulation experiment

4o e g/ (mg-L~")
NaCl 95 500
MgCly-6H,0 500
NaHCO; 200
Na, SO0, 300
CaCl, 3500

1.2 SKIG{Y 28
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Tab. 2 Initial conditions of the experiment

JUMZLEE/ (mPa-s)  HbJZ/K/(mg L) IRV R/ (emxem) SRR/ % SC40ERE/°C WE M HE/MPa  /KIR#R/(mL-min~!) B&%F/mD

2 100 000 30.0x2.5 70

45 8 1 500

22 AR BUNREZBRIRENSER

R FHAH [R] — 2 S0 A R, R K 28 5 UK R A 3]
98% VAL, 45 17K 8K, S8 At p R AR 4 AN He A
F 7, WCHER MR, RS20 05 58 (3R 3) Bt AR ik
TEABERANRAR R, RBE 48 h i, dRSKIK, =5
KR 98 % VAL, X EANRI R UCRTE A B BRI BRI 2%
A BRI KA BRI | AR AR R AR
SEPRBKSCHES R

R3 XRAFARRI

Tab.3 Protocol design

i WREATE AR
ED! 0.300 PV #E/X +0.500 PV fIiK 1k
Jr% 2 0.200 PV U7 +0.300 PV EERE +0.300 PV #iik 1k
VE X 0.060 PV #EZ +0.100 PV ik 5
VEX 0.075 PV #EiE +0.125 PV #Iik 4
TES 0.100 PV #E1¢ +0.167 PV #iik 3
HE6 0.150 PV #EZ +0.250 PV ik 2K
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Fig. 1 Water displacement effect and displacement pressure distribution
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Fig. 3 Distribution of oil displacement effect and oil displacement pressure in the gel profile control group
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Fig. 4 Foam displacement effect and displacement pressure distribution
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Fig. 5 Strengthen the foam system form
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Fig. 6 Enhanced foam oil displacement effect and oil displacement pressure distribution
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Fig.7 Microscopic morphology of foam
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Fig. 8 Scheme 1 displacement effect and displacement pressure distribution
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Fig. 9 Scheme 2 displacement effect and displacement pressure distribution
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Fig. 11 Scheme 4 displacement effect and displacement pressure distribution
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Fig. 13 Scheme 6 displacement effect and displacement pressure distribution

100 100
I I
1 1
80 ! ! 1 80
® i i
s 60 F ! ! 1 60
& i :
£ 40 ! ! 1 40
]‘:'LIT' I ]
20 [ J —— i 1 : 120
—— Gk% | |
0 : —l : 0
0 05 10 15 20 25 30 35
TENER/ PV
a BRI
4 &

1) XF USRI B3k i R ORI, S50
SEIRRWT, KR LI RCR K 59 %, BERS AR R IK
Bl B RIMACR R 71 %, 0.4% P2—1 WIRIA R IKE:
RAYKINBCE N 88%, 1 0.4% P2—1+0.1% T4 ke
SRAL IR IR R IR ORI BAL T — AR R,
LLAKIMBCE R 92 %, AT AUy 3 7 v H VI 2%
14, s JE LR R SRR 2K o

2) WEFEA R /N 2E 2 50 U i A H = SR U
TR, A5 HIK 0.060 PV EEZ +0.100 PV LUK
(T R B, SR IRIRCR A 75 % , A1 LK 3K
BB T 27 %, SEREE R, 78 B 2E A [H]
B, FEARRR L, NBEEEZ | 12 5 0 R IBCR A
X R o N/ INBEZE T LA I B SE AR 2 6 T A R
TR 24 o R 42 R RN B AR, 1T B i IR S SR A
I PR A 1 R M3

$7 3Lk

BHIN, ET S, w2, . EEEKIEE 60 4E[]. Al
iR T2, 2019, 41(6) : 773—-787. doi: 10.13639/j.0dpt.
2019.06.016

LI Yikun, LI Yuxiang, PENG Yang, et al. Water shut-
off and profile control in China over 60 years[J]. Oil
Drilling & Production Technology, 2019, 41(6): 773-787.
doi: 10.13639/j.0dpt.2019.06.016

RS, X5, 268, & ML K RO PN 7
LRSI D). A e e S, 2024, 14(3) : 1-5.
doi: 10.3969/j.issn.2095-1493.2024.03.001

(1]

FU Yarong, LIU Ze, JIANG Chunlei, et al. Evaluation me-
thod and application of chemical plugging effect in oil
wells[J]. Energy Conservation and Measurement in Pe-
troleum & Petrochemical Industry, 2024, 14(3): 1-5. doi:
10.3969/j.issn.2095-1493.2024.03.001

SR, TR R, AR, 45, EES JR 3 AR G O RAAE
Lo a1, s il T, 2020, 41(4) - 379-387.
doi: 10.7657/XJPG20200401

ZHANG Hui, YUE Xinxin, ZHU Yan, et al. Reservoir
characteristics and hydrocarbon accumulation model in

(3]

Chunguang Oilfield, Junggar Basin[J]. Xinjiang Petro-
leum Geology, 2020, 41(4): 379-387. doi: 10.7657/XIPG
20200401

THREEAN, BELLIE, B EE, 2. 6T PR TRLAR it e
LR + RN FARDE AR ], AR T2, 2021, 43(2)
259-264. doi: 10.13639/j.0dpt.2021.02.020

XING Degang, CHENG Hongxiao, ZHAO Changxi, et
al. Foam+resin based sand consolidation technology for
low-temperature thin oil reservoir in Chunguang Oil-
field[J]. Oil Drilling & Production Technology, 2021,
43(2): 259-264. doi: 10.13639/j.0dpt.2021.02.020
SR, BB, BRIV, 25 (IRIE B IR BE I 4 4K
T 5 S B PEREPEAN (D], i H AR, 2023, 40(1)
51-55, 67. doi: 10.19346/j.cnki.1000-4092.2023.01.009
WU Tianjiang, YAN Changhao, ZHAO Haifeng, et al.
Preparation and plugging performance of hydrogel profile
control agent for low permeability reservoir[J]. Oilfield
Chemistry, 2023, 40(1): 51-55, 67. doi: 10.19346/j.cnki.1
000-4092.2023.01.009

ZERET, KL PR T P 218 7K B AR 81 31K 5] 1) B 5
HERD]. AL TARME S B, 2011, 31(6) - 20.
doi: 10.3969/j.issn.1673-4076.2011.06.012

LI Zhenyu, MA Li. Research progress on acrylamide hy-


https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg9zeXpjZ3kyMDE5MDYwMTYaCDk4ODJ6ZTZj
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg9zeXpjZ3kyMDE5MDYwMTYaCDk4ODJ6ZTZj
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg9zeXpjZ3kyMDE5MDYwMTYaCDk4ODJ6ZTZj
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg9nd3l0Z2MyMDI0MDMwMDEaCDY1am1nYjVm
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg9nd3l0Z2MyMDI0MDMwMDEaCDY1am1nYjVm
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg94anN5ZHoyMDIwMDQwMDEaCHE3YWkycmoz
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg94anN5ZHoyMDIwMDQwMDEaCHE3YWkycmoz
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg94anN5ZHoyMDIwMDQwMDEaCHE3YWkycmoz
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg9zeXpjZ3kyMDIxMDIwMjAaCHBhZ2U1dWRq
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg9zeXpjZ3kyMDIxMDIwMjAaCHBhZ2U1dWRq
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg15dGh4MjAyMzAxMDA5Gghic3BpMzI3cg%3D%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg15dGh4MjAyMzAxMDA5Gghic3BpMzI3cg%3D%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg15dGh4MjAyMzAxMDA5Gghic3BpMzI3cg%3D%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhFoZ2J6amx6bDIwMTEwNjAxMhoIYjQ5bXlud2s%3D

%4H

B S B AL IR IR K + B AR IR AT R 167

[9]

[10]

[11]

[12]

[13]

drogel microsphere flooding agents[J]. China Petroleum
and Chemical Industry Standards and Quality, 2011, 31(6):
20. doi: 10.3969/j.issn.1673-4076.2011.06.012

AT AT, S8R, 25 SCAL TR I BRI OR 72 /o R
PR HLE LR ]. F5 il <0, 2023, 30(5) : 105-112.
doi: 10.3969/j.issn.1006-6535.2023.05.014

MENG Qingchun, HE Gang, GUO Fajun, et al. Experi-
ment on the mechanism of enhanced recovery by branched
pre-crosslinked gel particles[J]. Special Oil & Gas Reser-
voirs, 2023, 30(5): 105-112. doi: 10.3969/].issn.1006-
6535.2023.05.014

F R, FRB, X SCH, AR ) 3 SE AR ol
SR G W K B R W R W ST S 0 DD AR A
ST, 2023, 30(1): 107—113. doi: 10.3969/j.issn.1006-
6535.2023.01.015

WANG Fengjiao, XU He, LIU Yikun, et al. Study and
application of polymer flooding for Enhanced Oil Re-
covery in shallow ordinary heavy oil reservoirs[J]. Spe-
cial Oil & Gas Reservoirs, 2023, 30(1): 107-113. doi:
10.3969/j.issn.1006-6535.2023.01.015

I, 2, XVE, 55 RO IRIRAE R R SR EOR B
FEk R i B 5 SRR, 2022, 29(4) : 91-100.
doi: 10.13673/j.cnki.cn37-1359/te.202105034

LI Xiaofeng, PENG Bo, LIU Qi, et al. Research progress
of micro-foam flooding technology for enhanced oil re-
covery[J]. Petroleum Geology and Recovery Efficiency,
2022,29(4): 91-100. doi: 10.13673/j.cnki.cn37-1359/te.2
02105034

ARIFUR R, FATEMA A H, SALIM A, et al. Development
of scaling criteria for enhanced oil recovery: A review[J].
Journal of Petroleum Science & Engineering, 2017, 158:
66-79. doi: 10.1016/j.petrol.2017.08.040

FYEPE, B e, 2HBER, 2. U IR IKHR g SRR 4
ARWEFEHHERELT]. AT, 2020, 49(7) : 18481853,
doi: 10.3969/j.issn.1671-3206.2020.07.050

WANG Weibo, CHEN Longlong, LI Chaoyue, et al. The
new research progress on enhanced oil recovery tech-
nology by foam flooding[J]. Applied Chemical Industry,
2020, 49(7): 1848-1853. doi: 10.3969/j.issn.1671-3206.2
020.07.050

MANNHARDT K, SCHRAMM L, NOVOSAD J. Effect
of rock type and brine composition on adsorption of two
foam-forming surfactants[C]. SPE 20463-PA, 1993. doi:
10.2118/20463-PA

EIGAR, FHAR. SR AR IR A R P RERSELT]. A7
K2R (EHIRBLAIR) L 2004, 28(3) : 4951, 5. doi:
10.3321/j.issn:1000-5870.2004.03.015

WANG Zenglin, WANG Qiwei. Performance of foam in
the forced foam flooding system[J]. Journal of China Uni-
versity of Petroleum (Edition of Natural Science), 2004,

[14]

[15]

[16]

[17]

[18]

[19]

[20]

28(3): 49-51, 55. doi: 10.3321/j.issn:1000-5870.2004.03.
015

NI, BRI, T 7 0%, S, HUIR T I B 5 Ak f PR A A
Z P REHTFELI]. K 40 A i AR T, 2015, 32(3) : 19-23.
doi: 10.3969/j.issn.1003-9384.2015.03.005

SUN Lin, WEI Peng, PU Wanfen, et al. Research on
the performance of temperature endurance and oil re-
sistance polymer enhanced air foam oil displacing sys-
tem[J]. Speciality Petrochemicals, 2015, 32(3): 19-23.
doi: 10.3969/.issn.1003-9384.2015.03.005

sRBERS, EHAR, PG R AW AR G K
A R OS] 79l KR R, 2006, 28(2)
137-138, 160. doi: 10.3969/.issn.1000-9752.2006.02.0
42

ZHANG Xiansong, WANG Qiwei, KUI Helian. Exper-
imental study on polymer enhanced foam composited
flooding system[J]. Journal of Oil and Gas Technology,
2006, 28(2): 137-138, 160. doi: 10.3969/j.issn.1000-9752.
2006.02.042

ROUHI F, ALEXEY A, HANS B, et al. Comparative
study of CO, and N, foams in porous media at low
and high pressure-temperatures[J]. Industrial & Enginee-
ring Chemistry Research, 2009, 48(9): 4542—4552. doi:
10.1021/ie801760u

sk, FIE A, T 5, SE BEL WK I BR B A
g% #F 1. i 1 Ak 4%, 2023, 40(4): 750-756. doi:
10.19346/j.cnki.1000-4092.2023.04.028

ZHANG Zhichao, BAI Mingxing, WANG Yong, et al.
Research progress of micro-emulsion flooding techno-
logy[J]. Oilfield Chemistry, 2023, 40(4): 750-756. doi:
10.19346/j.cnki.1000-4092.2023.04.028

BEIRT, 20, T 7508, 45, BUFL WO R K HoR
JEURE P BRI BIE 5k D], R 4 A T, 2022, 39(1)
56—64. doi: 10.13550/j.jxhg.20210655

CUI Leyu, LI Yingcheng, HE Xiujuan, et al. Mecha-
nism, challenge and research advance in microemulsion-
foam EOR[J]. Fine Chemicals, 2022, 39(1): 56—64. doi:
10.13550/j.jxhg.20210655

BISINE, #800, Pk, 55 HPAM RE Y 587k
TS PR P RASE CO, YIRAY TR FELT]. 730
Bl R , 2023, 8(1) : 69—86. doi: 10.3969/.issn.2096-
1693.2023.01.005

JIA Jihui, CAI Hang, LIANG Yunfeng, et al. Synergistic
effect of hydrolyzed polyacrylamide and ionic surfactant
to enhance the stability of CO, foam: A molecular dyna-
mics study[J]. Bulletin of Petroleum Science, 2023, 8(1):
69-86. doi: 10.3969/j.issn.2096-1693.2023.01.005

XIVH, JEUE T, FMIIIT, S5 G4 K BURLAR A8 U VK 3K
WF 53 ik JRELT]. 9 HAE 2%, 2019, 36(4) : 748-754. doi:


https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhFoZ2J6amx6bDIwMTEwNjAxMhoIYjQ5bXlud2s%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg50enlxYzIwMjMwNTAxNBoIa2l5eWxlZ2k%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg50enlxYzIwMjMwNTAxNBoIa2l5eWxlZ2k%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg50enlxYzIwMjMwNTAxNBoIa2l5eWxlZ2k%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg50enlxYzIwMjMwMTAxNRoIaGh0M2g1bXo%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg50enlxYzIwMjMwMTAxNRoIaGh0M2g1bXo%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg50enlxYzIwMjMwMTAxNRoIaGh0M2g1bXo%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhF5cWR6eWNzbDIwMjIwNDAxMBoIaTJ2ajZxOGM%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhF5cWR6eWNzbDIwMjIwNDAxMBoIaTJ2ajZxOGM%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhF5cWR6eWNzbDIwMjIwNDAxMBoIaTJ2ajZxOGM%3D
https://www.sciencedirect.com/science/article/pii/S0920410517306526?via%3Dihub
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg1zeGhnMjAyMDA3MDUwGghyYjlhNjh5Nw%3D%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg1zeGhnMjAyMDA3MDUwGghyYjlhNjh5Nw%3D%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg1zeGhnMjAyMDA3MDUwGghyYjlhNjh5Nw%3D%3D
https://www.semanticscholar.org/paper/Effect-of-Rock-Type-and-Brine-Composition-on-of-Two-Mannhardt-Schramm/0b787168877d23c162f9e7a1be1bef17c71a5d6c
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg9zeWR4eGIyMDA0MDMwMTUaCDFuanRzYWh6
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg9zeWR4eGIyMDA0MDMwMTUaCDFuanRzYWh6
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg9zeWR4eGIyMDA0MDMwMTUaCDFuanRzYWh6
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg9qeHN5aGcyMDE1MDMwMDUaCGpibDV6M29o
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg9qeHN5aGcyMDE1MDMwMDUaCGpibDV6M29o
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhFqaHN5eHl4YjIwMDYwMjA0MhoIaXF2aW9jcGI%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhFqaHN5eHl4YjIwMDYwMjA0MhoIaXF2aW9jcGI%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhFqaHN5eHl4YjIwMDYwMjA0MhoIaXF2aW9jcGI%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhFqaHN5eHl4YjIwMDYwMjA0MhoIaXF2aW9jcGI%3D
https://pubs.acs.org/doi/10.1021/ie801760u
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg15dGh4MjAyMzA0MDI5GggycnFnNzlnaQ%3D%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg15dGh4MjAyMzA0MDI5GggycnFnNzlnaQ%3D%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg1qeGhnMjAyMjAxMDA3Gggxb200ZWJ1eQ%3D%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg1qeGhnMjAyMjAxMDA3Gggxb200ZWJ1eQ%3D%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg9zeWt4dGIyMDIzMDEwMDUaCDlwbjFzZ3kx
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg9zeWt4dGIyMDIzMDEwMDUaCDlwbjFzZ3kx
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg9zeWt4dGIyMDIzMDEwMDUaCDlwbjFzZ3kx

168

B G K F SR (8 R AHF )

2024 F

[21]

[22]

10.19346/j.cnki.1000-4092.2019.04.034

LIU Long, FAN Hongfu, SUN Jianghe, et al. Research
progress of nanoparticles-stabilized foam for EOR[J]. Oil-
field Chemistry, 2019, 36(4): 748—754. doi: 10.19346/j.cn
ki.1000-4092.2019.04.034

ZHAO Guang, DAI Caili, ZHANG Yanhui, et al. En-
hanced foam stability by adding comb polymer gel for
in-depth profile control in high temperature reservoirs[J].
Colloids and Surfaces A: Physicochemical and Enginee-
ring Aspects, 2015, 482: 115-124. doi: 10.1016/j.colsurfa.
2015.04.041

R AL EL, BB, S B, AR B EH A% R R 3
G T = A DR R N R e A
A9, 5T 5 R MR, 2023, 30(5) : 76-83. doi:
10.13673/j.cnki.cn37-1359/te.202209053

SONG Chuanzhen, LU Xinbian, HOU Jirui, et al. Prepa-
ration and performance evaluation of reinforced foam sys-
tem with high temperature resistance and high salt toler-
ance in fracture-cavity reservoirs in Tahe Oilfield[J]. Pe-
troleum Geology and Recovery Efficiency, 2023, 30(5):
76-83. doi: 10.13673/j.cnki.cn37-1359/te.202209053

& "I

BRERAR, 1987 42, &, DU, ¥
M HA, BB A, W1, F
BN il 2 D0 A H T R
J7 1 W WF 5T, E-mail: fanxiaoyiy-
xx@126.com

B4R, 1990 /4, 5, DU,
MW, B, BRERSE R, &
TS A H I R E AR .
E-mail: 61798599@qq.com

JEK5&, 1983 4R, 5, DU, 1L
TIFEN, BIBESE 01, 2N
WA IF R I RAHESE . E-mail:
zhouyonggiang.hnyt@sinopec.com

SK &, 1988 4E/E, 5, DU, 1
MW, BIUESE 5L, EE N
A I & A S, E-mail:
1127646020@qq.com

&, 2000 44, T, BUK, HK
REN, WL, EE A
UM R R MRS T IS A
E-mail: 592182991 @qq.com

U B
AT L« http : //zk swpuxb.com


https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg15dGh4MjAxOTA0MDM0Ggg4YXQxNzFmYw%3D%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg15dGh4MjAxOTA0MDM0Ggg4YXQxNzFmYw%3D%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg15dGh4MjAxOTA0MDM0Ggg4YXQxNzFmYw%3D%3D
https://www.sciencedirect.com/science/article/pii/S0927775715003817?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0927775715003817?via%3Dihub
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhF5cWR6eWNzbDIwMjMwNTAxMRoIZGVkamkzbnc%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhF5cWR6eWNzbDIwMjMwNTAxMRoIZGVkamkzbnc%3D

	引 言
	1 试剂与仪器
	1.1 材料及试剂
	1.2 实验仪器

	2 实验方法
	2.1 注入不同介质驱替提高采收率实验
	2.2 不同介质小段塞多轮次注入实验

	3 结果与讨论
	3.1 泡沫、强化泡沫段塞提高采收率实验
	3.1.1 持续水驱
	3.1.2 凝胶调剖
	3.1.3 泡沫驱
	3.1.4 强化泡沫驱

	3.2 不同介质小段塞多轮次注入实验
	3.2.1 注入0.300 PV凝胶+0.500 PV泡沫（1次）
	3.2.2 注入0.200 PV泡沫+0.300 PV凝胶+0.300 PV泡沫（1次）
	3.2.3 注入0.060 PV凝胶+0.100 PV泡沫（5次）
	3.2.4 注入0.075 PV凝胶+0.125 PV泡沫（4次）
	3.2.5 注入0.100 PV凝胶+0.167 PV泡沫（3次）
	3.2.6 注入0.150 PV凝胶+0.250 PV泡沫（2次）


	4 结 论
	参考文献
	作者简介

