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Phosphorus silicate-surfactant-polymer complex system applied
to enhance oil recovery in chemical flooding
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Abstract. Alkaline-surfactant-polymer (ASP) flooding is one of the technologies for enhancing oil recovery. But its application is often
restricted by some problems such as corrosion and scaling in the oil production equipments caused by NaOH in ASP flooding. The
SJT-B aid is a newly developed phosphorus silicate chemical additive. Some experiments on the corrosion-prevention and anti-scaling
properties, interfacial tension,adsorption, the chromatographic separation degree of mixed solution,and the oil-displacement effect of

the SJT-B aid-surfactant-polymer complex system were carried out. The results indicated that the complex system could efficiently de-
crease the interfacial tension and prevent the corrosion and scaling. The dynamic and static adsorptions of the surfactant-SJT-B aid-
polymer complex system is almost the same as ASP in scale-prevention and anti-corrosion. The flooding experiments on the physicaf‘
model with the same geological characteristics as Xingshugang Oilfield in Daqing validated that the flooding effect of the SJT-B aid-
surfactant-polymer complex system was better than that of ASP.

Key words: phosphorus silicate-surfactant-polymer flooding system;interfacial tension;corrosion-prevention and anti-scaling; chroma- ’,

tographic separation;oil-displacement effect
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Table 1 Composition and interfacial tension of

SJT-B aid-surfactant complex system

e T P A SIT-BREFH/ %

BRATE/ % 0.1 0.2 0.4 0.6 0.8
0.05 2,405  0.409  0.132  0.200 0.594
0.10 0.359  0.113  0.191 0.188 0.59%
0.20 1.024  0.597 0.260 0.232 0.421
0.30 3.755 2.543  0.290 1.786  0.550
0.40 4.366 3.024 0.546 2.073  0.268
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Table 2 Resistance factor and residual resistance factor

s BER/ BARWEH T HHE
o S HAAK
e pm A OB WHAEE BAEHIEH
- Q
3-2 2.127 1.94 4. 03 298 4. 68
4-1 2.022 2.58 5.32
- . g () 1
9-2 0. 769 2. 87 19 5 88 6. 25
23-3 (. 632 2.89 6. 31
- . 3. R
54-2 (0.242 72 6. 71 3 54 6. 2%
42-2 0. 209 3. 36 5. 80

MZFE2UER . BEEN - tEAER AR
FERW., BERG/N B ABMBREMN N R
K. REH 0.3%LMEMN +0.4%SIT-B Byl 4l
B T A R ARG BERR (EL A Ty R AR B R
HEPAEFEINBE R, M HBRRE 2R TR R
BL.ERMB B REEH N,

2.3 MR

RETEER/SIT-B $H ZoEARR PRI
PR LA B STT-B B 70 v 8% 1 5 & 0% B I 45 28 T
RILEBGERRSMBHEEZHL R 2001,

®3 XAEDHBIMENAER

Table 3 Static adsorptions of oil sands with different diameter

W R/ (mgeg™ )

AL 44 /e
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380~160 2.23 6.13 5.00
159~113 4. 21 9.43 9.23
112~75 8. 89 15. 49 11.13
<75 13.15 22.56 13. 84
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Table 4 Dynamic adsorptions of Daqing cores with

different permeability
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Table 5§ Dynamic adsorptions of Bailey cores
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production solution
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L Table 6  Chemical compositions of flooding solution

and recovery efficiency factor

B Wi/ i ie Tl /% R e g

i (mPass) HE/ % AEE LW i/ %
1-1 28.5 74.0 38.70 78,91 40. 21
1-2 30.5 73.:8 42,87 B82.13 34, 26
1-3 31 5 73.3 41.40 B1.58 40. 18
1-4 0.0 76.1 39, B2 81,79 41.97

M6 [ LLEH .
(1) FRTATEPER BRI KRR L w, R 11

@ FR 12 B ERAWA SIT-B BRI IR . 72 i 05 1

A [ o T 0 R A B A 7 e i i MR DQL R E N
FEEFMIGER ORS41, MRUYCEH MERE .2 1T
7 e R A A [ L 2 ] 2 TS MR DQ Y5 2 i R

ORS-41 HEREAH Y.

) BRI R BRI Em ., HE 11 5%
1-3 Wi 3R 39 it 3 AR 8], & W) SIT-B @) %) A
NaOH %44 F &R A1 6 .

(3) SIT-B Bl 7o ¥ J& 6 R A e wil . Jr & 1-1
SR -4 1 EEERIAE T SIT-B W5 ¥ 1L, 61 &
SIFBRBREASB R 0. 4% J5H8 N 0.8% ., JLibskp
AL SIT-B By 7 e 52 80 « R R R 0 i K.

2.5.2 FHFAEHEHER

F T ZHE G (0] J2 o4 Al £ B0 3 Wy BRASE U i 7 1 L
AURRBEMB R ERE D . EHERRITEALRN
0.38PV. J5y 3 2-1 FlJr 8 2-2 43 ) ek 2K K 13 A 4 3K
i, R 23 ENHRE 25 BREIGHERSIT-B
WF-REY oo AW R. £ A ENESYM
2 1M 1% P RV B AT Bl 0.12% 0 0. 3% .SIT
B BRI B A RN 1. 2% 0. 8% F 0. 4%, J7
R 27 RIS 2-8 R SIT-B W7 K 165 i E 17 398 3ih 92
45 . SIT-B Bl 70 i) 5 & 40 BON 0. 4% . 14 K38 &
KR 98% W ¥ i1 SIT-B By A K. 5 & &k #
T0%M 53 . 7% 2-6 J F G ¥EA-NaOH-B 5 9
SO AW SR A R E RO 1. 2% R A
P e T 05 VeI R B B B S R 2-3 ML R
£ 9 UL b B A7 J7 S 346 7K 3K 28 5 K % 98 % Ji B 1E
FH K A .

YRR IR SR A R R T

RT NERARELRER
Table 7 Experimental data ol oil recovery in artificial

heterogeneous core

g EiES SR T/ % T i A2 19 hn L/
R (mPaes) /% KB LSRR MIGAKER I K
N 0.7 75. 0 35.2
07 74. 1 36. 4
., 325 75.9 327 61.7 25.3 e "
2.5 75.0 32.3 59,9 24.7
555 36.5 74.5 33.0 75.9 40,1 15.1
35. 6 75.0 32.5 748 39.0 14.0
24* 395 75.8 32.6 7.4 37.2 1.6
25 35.5 74,7 352 70.7 34.9 y.9
26 27.5 75.5 327 72.2 36, 4 (1.4
2-7 0.8 75.9 30,2 42,9 T =i
2-8 0.8 75.6 279 44.0 8.8 -16.8
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