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Key theories and technologies for enhanced oil recovery of
alkaline/surfactant/polymer flooding

Cheng Jiecheng Wu Junzheng Hu Junging
(Daging Oil field Company Limited ., Daging 163002, China)

Abstract: Compared with polymer flooding, alkaline/surfactant/polymer(ASP) flooding has higher recovery efficiency, and technology
is more complicated. There are 83 X 10* tons of the reserves suitable for ASP flooding; only for Daging oilfield, there are about 14 X 10%
tons reserves that can be produced by injecting ASP solutions. The potentialities are great, but commercial production of ASP {looding
doesn’t realize {or there are still many technical hurdles not be effectively spread. Based on the study and practice in ASP flooding for
many years, formula systems of ASP f{looding were developed, break through the technical limit that the crude oil with low acid value is
hard to achieve ultralow interfacial tension in Daging oilfield. The alkyl benzene sulfonate surfactant was developed. and commercial pro-
duction of the surfactant has been realized. Meanwhile, available well pattern, well space, layers combination and injection parameters
are also determined. The related key technologies such as lifting technique of scale control, the treatment of produced {luids have been
gained, which can satisly the needs of ASP commercial production. Field application results show that oil recovery by ASP system can
be over 20% and 10% higher than water and polymer flooding, respectively. Being as a key alternative technology for Daging oilfield’
s sustainable development, the industrial promotion of ASP {looding is ongoing, and this technology can provide technical support {or
other oil field development of high water cut stage and efficient development of continental sandstone oil field.

Key words: alkaline/surfactant/polymer {looding; enhanced oil recovery; surfactant; project design; lifting technique of scale control;

produced fluids treatment
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Fig.1 Effect of alkaline concentration on interfacial tension of

ASP system with different active agents
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Fig.2 Effect of crude oil group composition on interfacial tension



312 el i

MEHLS -TEAGRRANAEK S, LRERKY,
ERBIME Y S FTE AR S Y 5 e B R T R
Eh A TE U TRV RGOS - {68 s 2R 9 B T 5K 7 A, HLAE R S R
HEEASAEIE 2], AN REFEEGENR
T & PR AT AR E AR Sk DB B SR S n R
G

2 =LEABWARRT

BT RBACA E ok 1 B 5 AR Ll A IR A R R
T V35 P 500 7% e R AT AT A S 7 8 o ol 98 1 A i b Ok R
BEERE: SMA RS WM S TE 5ERAREW KK
TR BB AR ST 3K . TR B T 38 & T R RARER
BHREME = TEEERE T . M R AR 8
R 0.1%~0.3%,NaOH ¥ iEH 0. 6% ~1. 2% , £
SRR E AT AL 1 10  mN/m 3 i i K R
5k (3.

1.2
1x107°

1.0 -
2
o 1x10°
B
&

0.8 ; -

—
/ 1x10
e
0.6
0.1 0.2 0.3 0.4 0.5 0.6
R PEFIHBE / %
B3 =ZnEakRAREAEN
Fig. 3 Interfacial activity of ASP compound system

“TUEAKRE T EA TR ERE:

(1) "ZnE BR A J7 B A B0 0 371 1 20 I B 1
. “TUEAKRBRAEHZEZIANFNEH TR
7= A IR B TS RR AL 0 RE D A L = Bk
T TS AL, I D088 0L R 5« 52 T 06 9 SR S TR LR A
TLEAEZMIIRMMREER B2, @il €MLK
BB THIL B0 E B A R R ok E M0 A S D TP
Rt <1 mg/g # . h AW Fff & <<0. 1 mg/g #0, A
REMRIE R B R OB AE7E 20% LA b . 7E 85 25 W2 Bt A0
BN IR PR SE 50 7 ik Y Bl b, SO ST T VD 2 RO
EEIE.EAERAE 80~120 B RAMWALL 1 9iR
A E AR MEE R (b2 & i R R ERE 2
BB R T 3R EE R B B, 5 R B R I
FlE SR OGS EA R ER M, SIS RE
W, = nE AR AR MR EGE R 5 W i RE ik B E
KREHR N (E D,

2% B 2014 4 25 35 %
0.020 -
g 0015}
z
&
= 0.010 -
&
0.005 -
BS
0 1 1 1 1 1 1 ]
0 1 2 3 4 5 6 7
TR e
B4 =ZnEAEREZRBHELETN
Fig.4 Multiple property evaluation for ASP compound system
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34 2000 0.2403 2330 3.65 15. 67
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Table 2 Oil displacement results of ASP compound system
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Fig.5 LC-MS analysis results of the surfactants
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Fig.6 Relationship between sulfonate isomers and interfacial tension
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Table 3 Interfacial tension properties of alkylbenzene sulfonate

for different substituents
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Fig.7 Relationship between molecular weights of alkylbenzene

sulfonate and interfacial tension
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Fig.8 Interfacial tension of strong base ASP compound system
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