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Abstract

When the composite system flows through the reservoir, the oil displacement components are easy
to be separated by chromatography due to their different migration rates, which destroys the syner-
gistic effect of surface active agent complex flooding, and affects the oil displacement effect. The ef-
fect of chromatographic separation was studied aimed at the Polymer + Surfactant composite flood-
ing in the Wenming Village Oilfield, and for the first time dimensionless separation coefficient was
applied as the parameter to evaluate the degree of chromatographic separation. The results showed
that with the increase of seepage distance, the dimensionless separation coefficient becomes larger,
which indicates that the chromatographic separation phenomenon becomes larger. Combined with
the reservoir profile of the Wenming Village Oilfield, comprehensively considering the formation of
water absorption intensity, throat size and extent of coverage, the optimal well spacing for surface
active agent flooding in this reservoir is calculated to be 120 m.
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2. SRRk
2.1. SCIGMR R ER

SEIOM L RIEF(FE RUA AL TR B IR A ). REMAL KB EIEA R A ) B 15 il
SEENIK(SEULE 1) B 15 J5 R .

Table 1. Water quality parameters of 15 reservoirs

1. B 15 RhEKRESH

K"+ Na" Mg* Ca** cr SO HCO* RS mg/L P&

32430 187 924 50745 1843 32 86192 CaCl,

LI AS: UVISIGW RANAT W73 6ot BT (LRI R 2 A AR SCRAT BR A 1)+ E KT A i k) ARSI
KA E . WIE~35 MPa, Fii~160C. KF(REE 0.0001 g)v THI (7 EME 0.15), IN#aR%s.
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22. SERAHE

22.1. BIESBEEEEASE

Rl Z LA TR, REES AR RGAEOS S BIR, SEFITERRL D5 AR 1) SR 17 A0
WS AL 2R N LA 27U IR URIR R Cop HH TSRIREEAN €, TR A AR B B B AL F,
PAFE N LB AR BB ok 2 il B 2, P SRAS H 10 o HH TR PP 4% B AR SRR IR B AR A e il 2k . TRy
BEWARIETL, FrO R IR B 2R 77 22 T 2R /e, R AL 20 (0 38 R o s b b A Bk 5 A
T T 2L s B 3 P RS R 5 2 18] (0 22 B S e T A Pk AR A i 3 B S L 1]

TEIRE AT R A I B 2y S RC ZE I HLREW S A R 1 D R o A SR G R 93 28 R H0K
R B AW/ RS R A IR FE bt 4y BIRERE, B: PRIk 2 0 7E IR s Sk R v i — s AR 0 25
(Cg/Cuo—Cy [Coy ) « WAERE, ZEHNE, EMEMA, Gl EB™E,

2.2.2. MRS

KT A s BRI S B0 R B, SR 200 om SERMET B IEIAE R 5 15 oz iE R AT
BB, HRPERRILE 1 (1], EARSHIR 2, EmAEBIKREN: 3000 mg/L BEY) + 750 mg/L
FIEFNE AW, FF0HIE 35, 70, 135, 170 cm &b K 200 cm 3 ¥ B R, 5 B BUREASIN 2 H Y
REW SLFRIETNREE, %52 15 SOt T RIFSE, PR 1~2 HTAT85, L5670l
ZER, A BRI, SR T

O SEHUARD AR H

@ MFIK, TFEALBRIARR. SLBREE. AKAHBIER;

@ IR ED 3000 mg/L FEEW) + 750 mg/L 33 715 A KB R )R

@ yEF: LL 0.5 mL/min SEJE{E N 3000 mg/L HEY + 750 mg/L RIGHIEAWBW 2 PV, TEHEPE
PSSR I, 30 mL YA — 1K

® JasEKYK: PL 0.5 mL/min 3 FHENKIRE: 3 PV, AN Rl B, 30 mL U8E—K.

A B C D
n 0 E
Y m— /=
35 70 135 170 200
Figure 1. Sand filling pipe model
B 1. EHREREREE
Table 2. Basic data of sand filling pipe
2. ERVEEAERE
BHf& mm K mm SHBIEHEX107 pm’ FLBRAAR mL FLBRSEY% AN HE mL/min
38 2000 490.28 507 36.6 0.3

2.2.3. BEWRE R K4

R UV7STRT KAMAT WAy Fe e vt SR et — A B i I 5 S a0 72 rp = H VR A SRS iR I
s FE 4 R 2]

@ 7£ 50 mL B I 5 mL S OK SRS 5 — /K GBS EREN pH = 4), B R A YIbrAEE
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@ HZEMKMFER 35 mL:

@ A 1 mL AEFEAK, B 15 min;

@ hOA 5 mL 1% TR, &MY 5 min;

® M 5 mL JEM—MULERE R, HZABKMBERZIE, 26 10 min;
® HURES R E Iy, SR S R

2.2.4. FRIEFIRE R4

K F Waters €2695 iy 50 /RUAH €2 35725 HH FAD 48 31 IR Pt €2, T vk 00 S 360 io R 7 R R A RIS 770 4 it VA
i3]

3% : XBridgeC18 5.0 um 4.6 x 150 mm Column (PN: 186003116);

K 2%: PAD Kl KVEFE 190~300 nm, FZEM KA 224 nm;

. 35C;

R 2uL;

WMBhAH#E: 0.5 mL/min;

TEhH: 80% ACN + 20% Water;

Vel Ry BhRE:

Delay: 40 min;

FRFE(S S 7E 8.5+0.5 min /247 14,

3. SWERS
3.1. BiRSBEEENSKEN

F 18 2.2.2 FRSREG 7 99T 2 3000 mg/L AW + 750 mg/L RIGHIE A9, 0551 2.2.3.2.2.4
HH ARSI 7 A S LR R S A RIEFNREE, PIRA Rl o AR B R R TR bR B WL 3.
2.

Table 3. Produced liquid concentrations at different ports

3. NEIRO~HRRE

BEM 3l
iy 1 BUiELE (cm) TRy T F A
PR mg/L MDWRREE C/Co PRI mg/L MDRRREE C/Co

A 35 2730 0.91 674 0.90 0.01
B 70 2320 0.77 567 0.76 0.01
C 135 1912 0.64 403 0.54 0.05
D 170 1593 0.53 258 0.34 0.19
E 200 1436 0.48 199 0.27 0.21
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Figure 2. Relation curve between displacement distance and dimensionless separation coefficient

2. WEEBESEERS BRI XA

HERREHEDE P IZR M AR BRI 22 PR AR A 2 LA 10— PR 4]
[5][6], HH FRSEEGZEIRAT LIS H, PiFiE REFEAVIREA KA EME, BITE 135 cm 2RI EEAN
BAF, 170 em A5 B 7 B MO £, X2 B TIEIS RS I R b R AR TR HE RN, 30 b A R 4505
HBERgun It K, TR SR RTIEIZHE, MESBIINRSERTE, HEIE8m MR,
PR RIERFE LB AMLIE h s, BT ZBREIEBIMER, M S8 T HAERKS 3,

3.2. 15 MERESY + REFESWHERE

3.2.1. hEEBEEITES®
S A FH SEBR VORHE B, DRI E AR IS T FEAR /N, — RS 0 T IR A TR Sh AU ik P9 B IR e .
BIRESBREAH NSRRIt R E 2 FUA B P J S B [ 7).

I B TH
__ 0
Ry M
S X T
_ 49
N 7t”22¢z @)
AT ()75 H PIFR A 2 7E L A Bk [F132 7 7R 2 -
_ [ x r22 x @, xQ
B 24 %717 x ¢ xqx60
LA

L—— i N IE IR, m
[—— IR IR B EE RS, cm
r—— A K, m

r——HWME YR, em

&, ——MIALBRE, %

&,—— A M?LF?E‘T, %
O—— BTl K &, mY/d
g——VIESEESTE N, mL/min
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322. EARREHBEITHE

SCHIZE I 15 BT EIALERE 23.2%, “PRIIBIER 1431 mD, FHLFB6)E, PRk HEK
40 m¥/d, JFREEY + A ok RE A RCLYIE IS T BT IR K 8R4 6 = R
IO TR A SIS R, M I S 1 B AR SR

FH 3.2.1 Hiis B T S RS B 1S B I SEiER A + RIGHIE SRR A il m e,
Bl Bt A S PR L 4

Table 4. Field displacement distance
4. TUAREEE

W EKE cm TR B FR AL Xof N 4 K B PR S m EH
35 0.01 30.5
70 0.01 61
135 0.05 117.7
170 0.19 148.2 B ILGHI R
200 0.21 174.4

H EIRTHSEA Y, OISR SR G + RGN R G EAEHFIN 120 m A4, fESERRsC i
R E T IHGE ) AR 8 BB L, PR R SR AR R N IS M B o R A AR HE R R, B A o LR
JIT CAE 52 BT AT R AC 45 M BRI, A il > B I SOR AR RS, SR R I P EIAE A .

4. &

D) EXCHIZEMHEIET, BaW + REHEEWE AWML RY, WMARLE 135 cm Z AT A
TENELF, 170 em 2 )5 (il o @R a1 iz

2) ORI SERIR G + R R G RN R AN 120 m 47 .

3) FFRMSEIE R Y + RS YR AT AT ORI PR AR AR R s R AR Y
AR RN, IS5 Tl 7> B IR
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