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Construction and performance study of high foaming and
strong imbibition oil displacement agent for tight reservoir
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Abstract; After the “horizontal well + volume fracturing” technology transformation and development has been
performed in tight oil reservoirs, there appear the problems that cross flow happens between wells’ fluid and the recovery
rate of tight oil becomes low.In order to solve these problems,a high foaming and strong permeable nano oil displacement
agent is developed.The self-developed gemini surfactants including BD-2, CHSB and LAB are used as main agents of
nano oil displacement agent,the formula of nano oil displacement agent is obtained through ternary phase diagram method
as follows:25% BD-2+10% LAB+4.5% CHSB+5% oil-soluble synergist+15. 5% small molecule alcohol.The interfacial
properties , wetting adjustment performance, imbibition performance, foaming performance, temperature resistance, salt
resistance , compatibilization performance and static oil washing performance of the agent are evaluated. Meanwhile, the
application of the nano oil displacement agent to tight oil in core is studied.The results show that at 2 000 mg-L™", the

1
,and

interfacial tension between YYC-2 nano oil displacement agent and Mahu crude oil can reach 6.318x107° mN-m"
the contact angle can be reduced to 20. 36°.The degree of imbibition recovery reaches 21. 37%.1It can reach the ultra-low
interface level at 90°C ,10x10* mg-L™' NaCl and 5x10* mg-L"" CaCl, salinity.The maximum compatibilized particle size
can reach 593. 6 nm.The maximum static oil washing efficiency can reach about 80%.The conversion coefficient between
high-pressure mercury injection curve and nuclear magnetic resonance curve is 791 nm-ms™', and the minimum pore
diameter that can start the core is 20. 030 4 nm.

Key words:: tight oil reservoir; gemini surfactant; imbibition oil displacement; ternary phase diagram; nano oil
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BS-12 110 70 APG 30 5
CAB 115 130 OP-10 10 0
LAB 190 210

5 -,
T.E A 6
zg 5 ;
Rl e 2
Q2L T -
= S I
% 1 d

G 1 1 1 1 5

10 20 30 40 50 60
i8] /min
1—AES;2—T-702 ;3—0BS ;4—0BS-50;5—A0S ; 6—MES
(a) FEs 1

4
o -3
P
237
g |
R af
B
=
B 4L

10 20 30 40 50 60
B} 8] /min
1—BS-12;2—CAB;3—LAB;4—CHSB ; 5—LHSB ;6—0A—12;

7—LAO;8—CAO

(b) Wk -1
4 -
Tl
z
£
;; e ] ! e
B | 2.
= 3
0 1'() 2|0 3IO 4IO SIO GIO
5[] /min
1—OEDA;2—APG;3—0P-10

B2 2000 mg/L A & & W@ 7 A F ' KA
H Pl 2 AT R I A B ) 8 3G 2R 1 )



2024 5 B

D =22 [ %) L T 5K 2 BRI, He B B T
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2.3 KIRGRFIRTIERETE M
2.3.1 FamikA

KB A 1k 7K 43 3 BE il 500, 1 000, 2 000
mg/ L F1 3 000 mg/L (3R I, 7EHEE A 90°C |
N 60 00 v/min 2540 F, B YYC-2 MR FEXT S
Tk T Bys2 ) 25 R Kl 5 R,

BT S/ (mN-m-Y)

1—500 mg/L YYC-2;2—1 000 mg/L YYC-2;
3—2 000 mg/L YYC-2;4—3 000 mg/L YYC-2

W5 YYC-2 ARRERELZHFEKA
FHIR S AT Bl BRI YYC—2 J5T & i B ) 3

R AR I 14 5 T 5K T 72 KA, LG e 1] Y
S, Bk Wb 2 R E B TR, S
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HeFEJy 500 mg/L 1 1 000 mg/L i}, o @ R4S Y AL
5K S350 510 7. 846 4x1072 mN/m F1 1. 120 3x107
mN/m , F2 BRI K- 2 B iRk 2 000 mg/L
F13 000 mg/ L i, P~ ik (%) 18T 5K 4301 R 6. 318%
107 mN/m F1 5. 251x107° mN/m , ik 3] 48 % 7L 1 7k
71, MRS TR ) BRAE A 8O I K R L BEAR
BRI, IF HREAREIh A A A 5L T i R R 2
T8 A i 4 R S 0% 4R R B RCR iR
2.3.2 ABAY M

KA Ak K 43 5 BE il 500, 1 000, 1 500,
2 0002 500 mg/L F13 000 mg/L ) YYC-2 ¥, K
FHARTR) B e B 1Y Y Y C—2 I V09 0 19T A 2431 3 1
A ME B K 5 A0 R Z (B Al A, 3
WP S YERE . YYC—2 AN W] Jo o e B 1) 9% fik £
WK 6 s, 4 - W5k 7 B,

(2)500 mg/L (b)1 000 mg/L

(¢)1 500 mg/L (d)2 000 mg/L

(e)2 500 mg/L (£)3 000 mg/L
B6 YYC-2 7F [ Jf&E ik E kA
R7T YYC2 ARRERENEMMA

R/ (mg-L7') 500 1000 1500 2000 2500 3000

Hefhsas ()

67.55 56.93 31.22 20.36 18.81 16.50

HIZE 7 W0 B YYC—-2 o B v 8, W
55 952 D B 0, K B
RS YYC—2 B P AR AT, 2 e
M 500 mg/L ] 2 000 me/LL B, ELHE il £ F AFE
FEO 2 8 T 90 FE A 2000 mig/L. 6k 31

F445FESH

3 000 mg/L B, 432 fish £ B2 TG A g B 50 /0, W B XY e
JER R B — e BB # il B AL LT AR/, R
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FEfl A 20.36°, YYC-2 BA S AR R ERE
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B YYC-2 ¥, 76 90°C 41 I R AR BUE UE T8
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B E) A 56 R R LR, ARl 7 i
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\

RHBRE /%
=

0

20 40 60 80 100 120
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SIS PR S L RE T BRI B 1R,
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YYC-2 it ng ange 8 frn.
R8 YYC-2igifliaiakaE

- Fi e s/ EEEE, 5 min BRI E/
(mg-L7") (A R
UIIRZRE 2000 125 mm 130 mm
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i 8 AIAT, YYC -2 BRI I AE A | 7 i T Bt
MR R AR 2R, R B R A i i e v ik
g, RAFAYEREYERE T EE ML AR R A5 i
A A B S ) et b EL A R B R e IR R B
BAY TR AT DL — g R B b ds B A 3 3, M ol 3K

MR BB R E H R B Wk AE A h 25
BRI
2.3.5 HiRbkAE

SR HRLAL A 4k 7K BC i Bt 2 R B2 2 2 000 mg/L

B YYC=2 W, 43 ECE T 30 .50°C Fi1 90°C /K i+
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