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Method of improving the reservoir adaptability of
polymer—surfactant and its application effect
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Abstract: Guided by theories of reservoir engineering, physical chemistry and organic chemistry, by means of instrumental
analysis, chemical analysis and physical simulation, taking reservoir and fluid of Daqing oilfield as research object, experi-
ments have been carried out considering evaluation indexes of viscosity , theological property, viscoelasticity , interface prop-
erty, molecular coil size, state of molecular aggregation and injection pressure of salt-resistance polymer—surfactant solu-
tion, so that polymer—surfactant can be more suitable for the reservoir. Results show that the minimum concentration of 3—
cyclodextrin that is needed to completely inhibit the association of polymer—surfactant molecules is 0.065% under the con-
dition of sewage or clean water from Daqing. With the increase of the concentration of B-cyclodextrin, the association of the
molecular chains of the polymer—surfactant became weaker and the branch connected each aggregation became thinner,
thus the molecular configuration presented a kind of loose branching structure. This resulted in the drop of viscosity and the
loss of viscoelasticity. With the increase of the concentration of B—cyclodextrin, the molecular coil size of the polymer—sur-
factant solution decreased as well as the compatible pore throat size , which resulted in a wider permeability scope.

Key words: polymer—surfactant ; B—cyclodextrin ; molecular coil size ; pore throat size ; adaptability

R IX H 1997 AE LR AWK Tolk b i - V5Fa s KECH . 5K i, 15K 0 (B3R
DK, B IR E N2 B e —  =280h)2 &L S ECR AW BOR B T R SR 2 35
W HERA YT K WM TE KR TE RS D a& NG LT A A5 K O 09 2 0DIR 0 , — 26403k

Wik H 99:2015-09-21,
VER TRy 22085 (1988—) , o, MBS, Wit , WA @ RIBCEH ARG . BRR LIS : (0459)6503406, E-mail : jiangxiaolei613@126.

come

SEG I H IR FARRRE LG T H PO BRSP4 5 AR BRI EGE BRI AE” (2D201312)




2 ol

FEMRAR A R SR AR 2 15 WL 7 1 SOHSCR ATy -97-

RE 15 B SR ™ ol A SR RG] LK 4 SRR AN
PiliE S K RPN SIS I/ E W
5 38 7 3 KR SR PR TR A L, P SR 300
S PR G Y rT RAER, B B RS
T IRAENR L SR TR A 7 Dy DS AR Y, i e
HRA BRI R e R S
Y031 AL 25 R LA SE B e 8 WO RS B 1 H
i, B P HER A YT R R Sk = A A 1L
e R T3 A8 2 1 3 TSR i T T A
JZ i R 32 B ST DDA RDINJRI B 20 A R, e
SRRV MIEMBCRALZE " . NI, EH LA
TR WAL A L o B R 5 UYAR 7
Mt A2 23 A AN BEAAUL D R T B, AR PRI X
filf JZ AR A I FEXT G2, APTER R0 O JE |
LB, 3T REMIE S TEATE S 55 N
(IECLIWSIN N G 2R sl U Y= AR 9 RN
HACR SRS, X TR ST Eh BR A Wy IR il AL
REAEEIEE L,

1 SESERA:

1.1 SCIGJHIE
B-IWIRS HA Bk, T LA — RINE
RAF o RUL, FAVE R RS T80 12 N T AL 2
HA IR, B-ERRIKG 5 & AR5 ) 3 3 AH
VEFR, - AT 225, S0t AR T SR AN
PSS AR o FEBTER R BTN, B TARAE
“INREFEA”, HoArFla ] Dt 4 A VE R B AT 4 3%
150N S PP TR 7 i e N e ) | PANE S
Pith R EFAEBHIG , Bl A “ThRe LM, Pf
BUZR A S50 IR o F RAER R, Bl A i
R BE KR R
e dh S TR E SUH
A=  100% (1)
n-7

K A NEEATREE, %5 n, AW & 43
BB IIRE A R BE , mPa-s; m R EFNFW
45 A FH A2 3 58 A A0 IS WORS B2, BVl SRS EE
mPa - s5 7, A WS B FRRIRE B 345 VW) e G
mPa-s,

1.2 SEIGH

PUERRFFAERT 43+ B R 700x10°, [8 5 &4
90% , K PHRA F AR 7 5 P 5 550 S B4 | [l 24
AR Vb 2 a0 AT B 2 W) A 7 5 5T AR 1 52 5 FH
RS R 5 S 6 FH K A R BRI R — T A

KRBT R LR 15 S0 A N RS
O EARFI FE 735004 2.5 F1 10 em, B 54
4 100x107~535x107 pm’,

F1 REHERH—T ENKKRDHTER

Tablel Water quality analysis of the injection water from1st
oil production plant of Daqing oilfield mg/L,

FH B - o v S 98 7 bk FoYn
Na*  Ca* Mg® CO& HCOs cI so> MHE

IR

WK 231.20 34.10 24.30  90.00 225.10 88.70 36.00 729.30
157K 1265.00 32.06 7.30 210.07 1708.56 780.12 9.61 4 012.72

& DV- 11 A A7 FCORY 2 42 (Brookhaven Instru-
ments Cop, USA ) Il 2 2R 3R 55 1 VRORE B2, 7 3R 6 o/
min. %M Haake Rheo—Stress6000 7 i 25 3 ] 32 22
TRV AT PE AR . SR H DHR A8 (35
TA 2w )T CER R0 -5 T o ) P 2 T
RGP . SR BI-200SM BUJ A 8/ 56 UMY
(Brookhaven Instruments Cop, USA ) & 45 Il 5K 7/ 7]
H RN T HIRSF (D) o R H] HitachiS-3400N
LB SEM ( H AR 50 H 37 28 W) WL 5 541 43
TR . SR KR 52 90 2 i I 1t 3R ) v vk 1Y)
PRZIE S G P R0 = e A SO L W SN A A e
i DR R TR R AR . BRI A
FFREASN , HABAR 3 TE A N

JIF AR SEBAE IR B (45 C) A5 N iF T,

2 SRS R

2.1 BRI BRFIAR LRI
2.1.1  HAb AL I

KB 0 R A K RS K e i e v A
1 000 mg/L [ ZE RN, FI0 A [ 5 &2 43 4 B -
IORDRE EA TR BEDIR o ph 28 28 50 W RORY B3 T3 45
HEGR2) AT, B B- NS o it 4 in | SRR
VEWORG A, Y BN o i /0 B0 28 0.065%
I, 3R R0 A TRORG FE AN TR080/ D, LIS 2 A R R 0,
FAEESIEHZ RS2 ME . X2t T - Wik
(B K4 28 A T BB DRESE A, FAR
HapGREH R M E G L0k
B, Ak X B FRRIRS 0 ik 486 5 AR LT 1A 5
M

AN RHIG/KECHI BT R EE R 1000 me/L
(18 R RN, I AR T) o 40 A B - A A |, Pl G
PR FE 55 5 1) 303 06 2 (1] 1) AT AT, B—FR R X 5%
TRV B TRAS AT AE R o A SR 3R 50 o vk
— B BISAET AN J5 8 4 B - )




-98- o M

=

F2 BRAABHENXER
Table2  Viscosity test result of polymer—surfactant solution
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5, % (mPa-s) B, % (mPa-s) FE, %
0 65.2 100 36.6 100
0.002 60.5 78.6 34.0 74.8
0.005 55.5 55.9 31.3 48.5
0.01 49.2 27.3 28.6 22.3
0.02 47.6 20.0 28.3 19.4
0.03 45.8 11.8 27.7 13.6
0.04 44.6 6.4 27.1 7.8
0.05 44.1 4.1 26.9 5.8
0.06 435 1.4 26.5 1.9
0.065 43.2 0 26.3 0
0.07 433 0.5 26.3 0
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Fig.1 Relationship between visual viscosity of polymer—
surfactant solution and shearing rate
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Fig.2 Relationship between oscillation frequency and storage
modulus of polymer—surfactant solution, loss
modulus of polymer—surfactant solution
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Fig.3 Relationship between interfacial viscosity of polymer—
surfactant solution and shearing rate
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Fig.4 Relationship between angular frequency and storage
modulus of polymer—surfactant solution, loss
modulus of polymer—surfactant solution
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Fig.5 SEM photos of the aggregation of polymer—
surfactant solution molecules
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Fig.6  Relationship between molecular coil size of polymer—
surfactant and median pore throat radius
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