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B TP AR 4 B AN R 5 B A K i SR T U I
HI1000, X} 20 F B 5 1.0x 107, K 24.9% , [ 55
1 91.3%, A U fE R AL TAE U BRTTAEA w5 SE 5 H
BRI, F - DX T A 2 B e — e E )
Be il , 25 9.7 mPa- s (40°C) 5 f1 b (80 H 240
H ), KA 22100 5 By 7K ko i 5
XL AK, &L 3400 mg/L, £ % 5 F i im
e (B mg/L) : HCOs™ 762.75.CI” 1063.59 ., SO.*
114.1.Ca’ 28.06 . Mg™ 19.3 Na+K" 1023.27; 1 filA
U FHZACH B S S X He B 7= K, B4R BE 13000
mg/L, & 2B & W (57 mg/L) : HCOy
4005.17.Cl” 4251.45.S0.> 193.30.Ca’" 140.35 , Mg*'
14.13 \Na'+K" 4126.69; A\ i AR B a0, RoF
¢ 3.8 cmx30 cm, LMBFEH0.2~0.5 pm’,

Nano-Zs Zeta % B v 4% , 9& [F] 5 /R SCA A 5
Haake 3 A5, R E A A DV T RIRE T, 56
Brookfield 2 7] ; Axioimager %5 Y6 4= ¥ i s
[ Carl Zeiss AG /A ] ; Physical MCR300 % i 7%
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T2 A RS A PR A F
12 XWHE

(1)K e BT 53 b

B4 o X 12 1 JF (TD72223A . 72224,
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KB, R A DV T BV BT, AR 42°C By )k
010 s W E R W &L SR H Physical
MCR300 Y 35 A8 (S0 7 2R 4 9 1 3t A48 1 e RN et s
fig ; K H AXIOIMAGER %A= 4 i S8 I e %
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(2) KA D IR I AL 56

DR S gke E AN 1 s 2 6 AR IR R 2.5
emx 100 cm FYIERD AR (3 M8 B4, 3HRE R ),
T AR AL AE v (] 14 BURE S, BORE R BE B T A 43
MR 0.5.1.5.2.5.3.5.4.5.5.5.6 m, B O46, 1A

I FIHCA, 6 AN BRURE A5 20 I A7 1N 2 . 4% 80
H 1200 H (47 R 24 h, f IR 12 7RA
5] FRILST700 g (A SERb, 3R 3 4553 F A A4S
R 3 AR LAV, A SR, iR SRR A fRE A
YD 3 AR I 5] s AR MR, R i
R KA E AT 72 h A2 K 48 h, T
FLBR AR S LI, ) FHASE 0L b J22 7K 2 98 3% 2
R, A OSENT ALBUE 30.19%, 1835
F184.01x10° pm’, FriMiE A 72.37% .

1—ISCO % ; 2—HELIIK 53— A 25 it 5 4— AR 2
5,6, 77— JIE R ; 8— 1T AL 90— K R R 5t 5
10—HURE S o

B K S A

PHERITE 40 CHEIRAR Th 2 b — A M ATl
2 g f R KR FR 3 h NS SN, 1 SRR I
PR, G5 AR S v AR R R SR K AR D
0.12346 mL/min 17 A BRI K IR 2 KK T
98% 15 Ik, TR WCR ; — e A WKET, B 1 0.1
PV IeE IR RG 75 R SR 3 mL A,
PR ILEA 2.0 PV O E SRR, HESRBURE
RAFEA 25 PV I ZIuE G IR R S5 8K IRI B,
BHEA 0.1 PV IBHUK G , TR RAESCRAE 3 mL 1Y
T, ELE H 13 2 K IR 98% 4 TR, 1A BCRICR
A3 ATTRGE I 25 BBORE s A A Al R B R R SR
PARAESRL, A HURE PR A A 1 3R PR .

x1 BEHERLRENE

TREE v AKRY B HURE S PR AR EL/PV
BB PV 5m 15m 25m 35m 45m 55m 60m

0.10 0.10 0.10 0.09 0.09 0.08 0.08 0.07

0.20 020 0.19 0.18 0.17 0.16 0.15 0.15

5t 0.30 030 029 027 026 025 024 022
K

0.40 0.40 038 037 035 033 031 030

0.50 050 048 046 044 041 039 037

0.60 0.60 0.57 055 052 050 047 045
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F (&)
IREE T AARY A BURE TS PRy APV
N FIL
BB PV 05m 1.5m 25m 35m 45m 55m 60m
0.70 0.70 0.67 0.64 0.61 0.58 0.54 0.52
0.80 0.80 0.76 0.73 0.69 0.65 0.62 0.58
0.90 090 086 0.82 0.78 0.73 0.69 0.66
1.00 1.00 095 091 086 0.82 0.77 0.73
1.10 1.10 1.05 1.00 095 090 0.85 0.80
1.20 1.20 1.14 1.09 1.04 098 092 0.88
1.30 1.30 124 1.18 1.12 1.06 1.00 0.95
1.40 140 134 127 121 1.14 1.08 1.02
1.50 1.50 143 136 129 122 1.15 1.09
— A
#AEE 1.60 1.60 153 145 138 131 123 1.17
K
1.70 170 1.62 1.54 147 139 131 1.24
1.80 1.80 1.72 1.63 1.55 147 139 131
1.90 190 1.81 1.72 1.64 1.55 147 138
2.00 2.00 191 182 173 1.63 154 145
2.10 2.10 2.00 191 181 1.72 1.62 1.52
2.20 220 2,10 2.00 190 1.80 1.70 1.60
2.30 230 219 209 199 1838 1.78 1.67
2.40 240 229 218 207 196 185 1.74
2.50 250 238 227 216 204 193 1.81
2.60
(K0.1) 2.60 248 236 225 213 2.00 1.89
2.70 270 2.57 245 234 221 2.08 1.96
(k02) = ‘ ' ' ’ ' '
2.80 2.80 2.67 254 242 229 216 2.03
(ko3) = ’ ' ' ’ ' '
2.90
(K 04) 290 277 263 250 237 223 210
3.00
(K 0.5) 3.00 2.86 272 259 245 231 217
3.10
310 296 2.81 267 253 239 224
B (K0.6)
A 320 320 3.05 290 276 261 246 231
(k0.7) ‘ ' ' ' ' '
330 330 3.15 299 284 269 253 238
(/k08) ’ ' ' ' ' '
340 340 324 3.08 293 277 261 2.45
(709) ’ ' ' ' ' ’
3.0 3,50 333 3.17 3.01 285 268 252
(k10 ' ' ' ' ' '
3.60
K1) 36 343 326 310 293 276 259
3.70 370 3.52 334 3.18 3.00 2.83 2.66
(k12) — ' ' ' ' ' '
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AR BE ST, Y B U) SR B INGT, EER IR IAT I S
JIT 5 WA 1A, R L B B AR AR AN K 5 Bifi 2 B 1)k
RSt by NI 1K 5 A AN ST R IR %= 95 A RN D
W, FEEE R
22 AEFEFRHEHFEME

TEAARIRIE S 0F T, %0 12 1R ok
TN, 25 s ke S5 R 3 o . A
3R, R TREEE (1~20 mPa- s) 2K H R, FLAR IR
PR Ry K AL T A, FE R AR BT VI R, i e i G
KFWHFERL G G, FLARE M RE LA O 32 5 Bl 4 5Y
PIHCR G I, G B KT G, LR VR LU R 1
FE . KT B (40~60 mPa- s) 2K R, FLAR K
I KA I AR B T AL K TR B BT DR
R FUIR A G T G, U R LR R RE
DAV FE o X T 6B (220~410 mPa- s) R i
W, FLRW ) G G 25 SR E— 2B oK X &
F 2L HES K% WO A B PO AR AR
I3, By U AR B/NE BLIRNIAE 1 S5 R T 1
A JIEER , Wit A BY U0 3G O W 43 OB /)N
MW o 350, TER m B U 3R, BB 40~410
mPa- s [1)R VR EAFE B B0, 156 BH 1= 280 3 1 Yk A

IR ZLRIEAE BT UIVE T R R PEIE AR R, A I 15 28
KR ALIE , [ B 5 B U035 18 B D) A8 A 1Al
G BhRE T KR = RCEA —E DTk
23 FAMERRERKERMEMm

HR A AL A5 7E Q/SY 17583—2018 LAk 45
HIRBOTEAR, ME 4F oo E SRR R EL
LR GHR R ANFR 2 R . AR B AR
SR TR AR AR FR R R LA A 5k
T+ EEFLAR R L, XA TE S DB B R —
P R R B ZLAEVE R A ok 7 4
KM RS R . ZEAE R LI 9K 77 (2107 mN/m)
KT RRMFALEATE B 4558 & 67, nT LASE
PR MCRIE— 1N 8 A 0 1 o kel KA Ib s
B HREE 81% P B BB AR T T 5K g+ i 2L AL 7 K
AR IR R ICR B 12.22%, 3% 2 N AL EfE
5 A IR 2R — BLHE A O 2O R i FLAL , IR
HE e B — PR ATl 2 A FLME A 10 nm~10.00
um, M ZL A S B FLRE T EARAR 4E 100 nm~50 pm
Z 18] R R A LR 2 B E /N, T R FLAE
HFEI A PR, Bk AR R BB & =Bl iE s # N
EASBIY I B AR FR A i s s e ny B i, Rtk

6 1 25
(a)1~20 mPa- s (b) 40~60 mPa- s (c) 220~410 mPa- s
T 8 20}
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0 1 1 L L 1 0 L L L 0 1 L L L 1
0 20 40 60 80 100 0 20 60 80 100 0 20 40 60 80 100

FAAi%/ (rad- s™)

AR/ (rad- s™)

AR/ (rad- s™)

K3 iSRRI RO R RE
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RS R R R R0

B R FLILLEAIERU% iﬁ?ﬁ?}; %wﬂ\uﬁ?z@ %4?%/%
7KK P e
o K?E?ﬁﬁ%?ém%?% Raco: 22 5%107 0.705 4437 13.29 57.66
0('{25;/};%3{2 %ﬁ?;;fff )0 45 2x107 0.695 46.89 21.03 67.92
?{%&O/jg;?ﬁljés{: %ﬁ%ﬁ?ﬁ? 67 2x107 0.720 44.51 29.64 74.15
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BERTb 22 3R = R CR RO AN B i I 5 ifif 5k
F11 R FLACAE FH I B85 25 i R i 32 42 = SR A%
TEIHLHE, A IR A R T R A IR K 4R
RO WA 250N K A R FL AT i AE A R A Y
il

ANAE T2 AL BT EOR S T i R B S50
TR E R CRZE RN 4 frok . HIE4TTHD, B
BER/NTF 100x107 pm’ B, A ALACZR B8 E0E i,
P 2 R MR B e 38 0 e A, e EFL AR S B 48 4L
H 55%; B iEF AR T 100x107° pm’ B, B & FLILLE G
TR NN, $5 1 SRR 82 32 388 0, e AR FL AL 25
BHECH 88%.
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A TR AR EE RS RS YR T AT AR
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A AR, 7R i A LA X BRI A 2R B
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25 FRBRIZRBAE

25 HURE 15 LRI A RE A% 43 A1 Bl 1 AR R AR 1k
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W RIAR Sy AR, Bl SR (AT, LR R
%L 3~6 um,6~9 um A I, AR K T 1.54
(1.7) PV Ji , FURM W RLAR AR /N R4 2L 0~3 um
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FLR AR AR AL 2 b e AR fb e, &K

R A SRR AR 7= —E B B

1E 350 em &b, FLALAT I ZLR U ) R A2 43 A1 3
J7 ORI SR AR 0.86(1.0) PV I 22
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WAL B ERTE . 1.29(1.5) PV LG IR EAFL
0, R AR A S . FEJR 2RIk i AR, 1.81
(2.1)PV Ja ZLARWE H /IR Ry 3 1 5 R AR YK S 1E
W FULIE R ATFLRIERAR L 0~6 pm A 3

P45 B FLAAE D% SR ZLRBORL AR 1 T 4025
FLAk o R FLATI 2L TR A LA R I, 7R LAk
AR i LR RORL AR AR AT 0 S a3 A FLAG Y
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A AR TR AT L BB 8 S b 23 S B 9 FLAR S
o HUFE S 450 em AR IR LR SR AN
ET e J3 72 Ak R 34— 350, EL 32 a5 P A 0T 286 3 T S
FRA WA, I P e LA HE  T il
B FLRE S R B R i FLRIE AT 2 LA
Jo T AT AT O K R B AR SR A R AT R
B AR R R K B 7F 600 em Ab B FL AL 7=
AT IonE A WA, ST D R AL A SR
PRI SR AR A B, FL A T e T
FR A A, B i A 2 1 LB R /N, L Bl JBORE A
600 cm 4b R Hi ¥ 52 Fifi 7L A S B 1 T ik #
He KAE , B TG 2208 T 1% AEZL AL B 6 1 AR Ak
AR, R IR T LS R A
A TP TR, 7L AR5 0 b F 2R b S AR
L 1EKEK 0.5 PV (3.0 PV) Ji & /K R E 421K 99%,
L B 2L HR 9 28 8 T T, R R B 9 T L L
IFEH

LA, LAk T SRR B Bl A b 2 R R
BTt BRI AR BV o5 e s, DA
AR N 5 s FLAR B B AR 2 R e B R, R AR )
5] AR o A BRI AT K E AR fE R
B AT S KRR, W RE S LR A —
SEVE N EESE , A4 H BB KRR B TR B
G T iz B B LA Y 2R B FLAk
WAL A I B FLALRR A 55 , HA — R (B3
RO R FLAE A
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TCE ARG, 75 50 cm ZbJF4A H B KPS, Hivgk
B AR U BT T, 3k B e i a5 Rk
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Bl 45 3 A% B R G, 7 B 1) KPS ik i 140 i 1K
HEXT e B i i s AR IR B A, 600 em A FE A 1.38
(1.9)PV JF LA HYEE KPS , A X ¢ BE e KABA A 0.24,
ot B 2 T T 1 R AE 2 LA B R AR E . R K
K Je 2 T P R VR B AR At Tl DA M 3 A St
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Research on the Emulsion Formation and Migration of Polymer/Surfactant Complex Flooding System
LUAN Huoxing"*’, QUE Tingli"*’, YUN Qingging"**, GUAN Dan"**, PATIGULI - Maimaiti"**, TANG Wenjie" >, JIAO Qiuju"*"*, XIANG
Xiangxing'**

(1. Research Institute of Exploration and Detection , Xinjiang Oilfield Branch Company , PetroChina , Karamay , Xinjiang 834000, P R of China; 2. Key
Laboratory of Conglomerate Reservoir Exploration and Development , CNPC , Karamay , Xinjiang 834000, P R of China; 3. Key Laboratory of Oilfield
Chemistry Xinjiang Oilfield Sub-lab. ,CNPC ,Karamay , Xinjiang 834000, P R of China)

Abstract: In order to study the relationship between emulsification and enhanced oil recovery (EOR) of surfactant/polymer
complex flooding system with different emulsion, the emulsion characteristics of on-site production fluids of Xinjiang oilfield was
analyzed, and the displacement efficiency of the surfactant/polymer complex flooding system was tested, and the migration rule of
the emulsion and the contribution of emulsification to enhanced oil recovery were determined. The results showed that the low
viscosity emulsion exhibited elasticity at low shear rate, and viscosity at high shear rate. The high viscosity emulsion mainly
exhibited viscosity at low and high shear rate. The flooding results showed that the emulsion stability was poor at the early stage of
emulsification. At the middle stage of emulsification, the concentration of the chemical agent was higher and the particle size of the
emulsion changed well, hence, there existed a compensation of emulsification on the viscosity of oil flooding system. At the end of
emulsification, the concentration of chemical agent was lower, the emulsion drop was less, and the degree of emulsification was
weaker. When the core permeability was less than 100x107* um®, the enhanced oil recovery increased first and then decreased with
the increased of the emulsification comprehensive index (ECI) , and the optimum ECI was 55%. When the core permeability was
more than 100x107* um’, with the increase of ECI, the enhanced oil recovery increased gradually, and the optimum ECI was 88%,
and the contribution of emulsification to enhanced oil recovery was 8 percentage points.

Keywords: emulsification comprehensive index; surfactant/polymer complex flooding; enhanced oil recovery; emulsion migration;

viscosity rheology
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