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WE: A T RSB A BRIR W A 6 dhR i sk, R A 5 F LM SR NS FH—B  ZBEMANT 5+
REMEMIATEIT , B L THBREN 5 THRRERSHT SN LS, LAMAMPS A £ 224K, 5IN A
) 04 B K AR AL AR A R T — FF R AL A R B G AT ot , RA BRI R 5 T AM 5 AMPS 4
JRE B E AR AT FK AR A pHAA AR 5] LR BT R AR E R TR T Z R A e iR 2k
MAE, FREREN, SR ENRAMEE R we) T RK R A ALK T > 5K E R I & > AM/AMPS Bt bt
SRR PHAL>F| A B E ., % AMAMPS #1892 h 501, LA LA E 4 0.5%0, TR EARAE A 1%0, 4K &
pHALA 7,31 ZR A 2 CoARBEWIEREA RSV, SR AIM I IIRG S RSN BEA RS
9 45 A A6 20 (2868 mL/g) AR RIEH4F (0.12%) £ 35 69 AW R L BT 09 AL R 5k, £ 5L 40
000 mg/L.95 ‘C & BEA 180 dJ& , 5 A 1500 mg/L 49 B oM is ik 45 5 4 12.8 mPa-s, 56 B4R 8 5 7T 14 5
85% VA b HAJE TASE FACHE TR G - T o e ATy T iy U BR iy ) S B ey A5 B B R, AW iR R B B
BARFT0R B R M,
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Wt 2R W S R R IS, FEAT 5 S B O o
R AL, UHAE SR o LR R
ey e s 3 TN TR 3 TN R S i ]
LR R B A BRI AR STk A
LSRR, Ble TARE REUT & ATER &Y
T AR (IS A B SR AT ) B S ER
K4 G R AT ER I R R A Y n i iRy ER 1k
BE o XA A5l i 7 70 78 R 5 AR R g
PP A 8 AR B A R O3 1 B AR S R LA i
T RE YRR, SRR G YTE 65 T

* R EE:2021-02-20; & B H#5:2021-04-26,

WAL 10 000 mg/L, RA P 1500 mg/L 5544
TRIREE FE AT 155 26 mPa-s, 7EIRJE 90 C F#4k7d
Jei B 785 B2 P BR 2R N 65% , H HL 2 st A9 1 Ak B 48
%, B2 AR R A o AR S5 T — ol A
T AR, IR R AL LR Y 5 b E R B R 2R
G KGR S R R G TE
85 C W 4kJE }20 609 mg/L(F58E 7 & 490 mg/L) Y
SR U R 1600 mg/L YA VA T A E 43 5]
}13.45.7.31 F14.89 mPa-s, i fb X B Wi M AE IR 5
85 CTT&A90 dJ5IREEIR A 253 80.7%, Ui &
B AL SR G R AR R RE TR AT (AR B Wi
VRN RAR, ANREIA B R AT A BRIARCR . 253 B A5

EETA : [ERHEE LI KPR A KR I K RSB TEHAR” (05 A 445 20172X05030-001)
YEE R 5k (1991—) , 3B, TR, AR Al R A i TR Lol f 4 (2014) , R SREA W 7= St 2 KoK e 84056 T i T4 38
AL : 735000 H 7R 2 SR TR X T T3 B TR ARAFFEBE , E-mail: 940265569@qq.com.
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TE5r T-HEd g7 B AT 384 0435~ % ]Il S AT 4
G e R e T K R O PR EEAG AR IR 110 °C LB
FHER 45 437 mg/L 19 554 SR EE A 3 000 mg/L 1)
REWH WAL 20 dJ5 HIFEE N 12.6 mPa-s, /%
(1) R A iR A b B R A Wik B A
REVIHEER 215 . LSS BK G5 REY
TERE R 90 C B LR 3.2x10" mg/L A5 14F %
1E.60 d )5 AT TR Jg 40 mPa-s, {HHBE R B 3L
4133.33%. H R EATHRPTER A IR e T 2R
BRI SRR A YRR E B —

AR 7 FEE T AU R 51
— G ZREE N TR G T,
XJ i85 T m A5 K o TRk R AR AT A
G R G YIY B — Fh JC B S AL T sE R 4 - 45
P, el 2 S W IR B e — A 4 T B T A U AR
JE B i TR R BT ER R R, (7 A AR R TR
THBZ M EEE T T DR R
FENFH B, 77 i nT AR X i AR R B S
o [FEE SRR KM T2 AU Dy gt 5
RIS FHER , BASE T R A Y EA Ao
TR, A B R A A A M A e 2,
¥, i HEAT BK S A S5 R, i R A W e R
hvERe, AR . INGE(AM) |
2-PIA Tk e -2- F L N B R (AMIPS) Oy 2L LA, 5
A A ] B B 2K SR RS AL B G T — B JC R
AR A G R A Y, R HESSR 5 T AM
5 AMPS P i i) it bE S AR B 0o L i K LA D
it pH(E G| AR X RS YRR 2 , IR 5%
TR GRS TEERE

1 SEEE

1.1 #RSEE

PTG (AM) |, Tl g — gl Lt AR 7R A=
YR A BR A\ 2- T M R -2- T3 Y R
(AMPS) , Tl 2% , b5 £ 52 2 A7 PR 7l 5 S Ak
RN, N-SEH SRR ) 7K B (PR s ok S
I3 = A e S ARG ), B s IR DT ISR 4H 2
itk (AEO) , Tl 2, B ML T A FRA R & 4R
el R e RA 5 THE R iR ek,
S Fr el RE T EGE L2 i R A R A R . B AR
KT AR R 2 410 mg/L, 55 F iRk i (5
{2 mg/L)}:Na" 947.5 .CI" 1 462.5; B4l Eh /K 11 , &~
FEHE 19 334 mg/L, T F i & (Ff7 mg/L)

J:Na' 6993 .CI" 11 827.Ca™ 412 . Mg™" 102; £ &R
JKIIL, 5-0EE R 40 000 mg/L, 58 e B (3fafor
mg/L)A:Na' 12 766.Cl" 24 734.Ca> 2 000,Mg* 500,

DV-2 % Brookfield ZhEE 1T, SE [EHH#) €A R K
FHEETE, AR 0.55 mm, FIEHIERIEAA A PR F ;
P1010 B AH TR, LLZR & Fa BT Ak TAXER A TR A
3 F-80 AU =T AR AL, B E T A PR AL
1.2 KEWHE
1.2.1 REHeGE R

TE SN #i 1 E A IR G . AMPS 32 fb ER.
TR B K AR R 7 B SR A S A Tt R 2 B8 K, SRy
VA e A B AR AR S W pH AR, ST IR AR
e A g, 8 AR 20 min, A RS | &5
AR5 TS, Pl &< 20 min J5 AR IR 4L I8
JE5 | 2 7 3 B R B A R S A% , I A e 7% 551) Y R
BN LA 7 i B AR O o SO R TR — TR
FET N2 6 h 85 J5 UL R Y . ¥ R G Wik AT
— YRR, RS A — i i SR R A
J& , TEK AR 80 °C 2% T K M S VL 4 h, K ff 5
BE #EAT ZUGE R, I AT T e, RPAS 2SR
AR 4R SR AW, A SO AT PR

CHy=CH +CH=CH + CHy=CH + CH;=CH—>

Cc=0 C=0 CH3;—Si—CH; Cc=0
W
CH;—(I3—CH3CH3—?i—— CH: R
e g
SO;Na CH;—?i— CH3
o
CH3—%i— CH3
CH,=CH

—ECHz—(IJH—CHZ—CH— CH,—CH— CHz—cl:HaL
c=o0 C=0 CH;—Si—CH; C=0

——

CH 3—(::— CH; CH; —%i— CH;3 1'1

oo
SO3Na CH; —?i— CH;
o
CHg—éi— CH;

—ECHz—(le —CH;—?H—CHz—CH— CHZ—?HE—
C=0 C=0 C=0

I\|IH2 I\lTH OI

CH3—(I:— CH; II{

CH,
é03Na (1)
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1.2.2  #FHAEegm 2

HR T, R ZE B AR & R G )
HWE N1 gL B RA YW, e E R A
GB/T 12005.10—1992 ¢ 5 P4 4 Mk e 23 1 & I 5
B )RR 09 7k FE 30 °C I HE K T
FH S B T (A2 0.55 mm) I 2 SRS
PR B R
1.2.3  RMFEEZ e 2

Z e rp [ AT R SR ST AR 1E SY/T 5862—
2008 BRI R G W H AR BR ), O fLEE Sl 19334
mg/L AREAELER 7K BE ) BT 5 R A 1 500 mg/L 1) 23R
BYERARRE N 75 C BT AR N 7.34 s Rl
ERBYERNEIE 1. S8 EA M FREQ/
SY 119—2014CBRHh FHHE 537K ik 58 VR s Pk e 15 AR
TEY AL K 2 410 mg/L BREHLER ZK B s I v
FER 1000 mg/L YR AW, FEIRE R 45 °C (55
VIR 7.34 s F I E RGN EE R 2, ik
— B A R A P R P fE L 76 SY/T 5862—
2008 3R 71 FH 2R & Wy £ AR ZESR ) b S iy oK 4k
FERSZE T 40 000 mg/L, M e EE N 75 °C BT P
FH T34 s T REVFWAIFMEE 3
1.2.4 RiEdhb=egn e

Fig BE o A 3l R AR SAT I AR ME SY/T 5862—
2008 BRI H R A W H AR Z R ) 6.8 ML 1Y 7 vk
A 70 AR A 40 000 mg/L F 5
FUER 7K IITAL ) 500 mL 14 J57 f# 4% & S 5 000 mg/L 1
REYIEI,HCE 12 hEFBEE 2 000 mg/L, I E &
RGN &
1.2.5 #A8ZMFH

2 B SY/T 5862—2008 (3K il JH 2 & W 5 AR %2
RO 6.13 B i 5 ik B FH AT AR A 40000 mg/L
FAASEALLER A TTTEC 1 19 o F v B2 R 1500 mg/L SR
VI B G R B BB R A 95 CHERI R, 4
MAEEA30.60.90.180 d B, 7EIRE 75 °C BT
WA T34 s NI E RS YR EE  LIE &
AW,

2 ER5HS

2.1 REMFEZWMERST
RS YR NN RARE s
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PN K BRI R R pHAE . AM 5 AMPS Jii
e RO RN R B RAIR R ARSI
R Ry AR A B T AR S BR R & 1%
B SRS B AR A A o 7 ok,
B34k 3 BE T, AW B 7K IR M £ KR B I, B
B, HIL e RmEs TRAEY B REE;
ARICE WCRE W TR G A RA Y, Bk B
IR A R PR AR A B R R, B B K A
(R 380, 3R A W 45 0 v ) B K BE T B, 43 T[]
R &5 5 1 AR, {HL 25 57 7K B AR o Z2 B, i K B
R 2 (8] WU OES R, B 7K SRR 3 A T o5
oy 1 N B 46 A AR RS, 43T 8] 45 A 4F R s
TS B TR S B AR . R A B
Ry PERE , & S 50 b [ AM In o 19% , B
Uiy e 3R AR £ M Tk N 2 R 0.1% 5 IR 51 R 04 R
TR THE IR N 0.02% , A AL/ R 5] & ot
B R 4 TN A 0.03 %o . A8 57 571 A 18R Ik o i A
0.001 %o , %% % 7% 577 B 12 &1 I 12 4 0.008 %0 , = %L
FE S A p 2 &R AM 5 AMPS ¥ it iy
i EE L S AR B R i B K B pH A A S
RARE . A SPSS B AF it 5 &R 4 K P IEAL
FLn(4), IELLHRBRFRMFE R, 5
K St o R v i mea hy T e BRI A 24 g A AR
B B AL SPSS AL HY Y 32 AL S5, 4% R IE 52
W RIATIRE G R G, R L4 40 000
mg/L IR KITTRC H B Bk 1 500 mg/L 2R
YRR (75 °C BTYIEOR 734 s W 2
BN
1 EXTHRERAKER

%
KE AMAMPS  LiR#E BN 3%
wERGRE MR % P g
1 2:1 0.5 0.1 6 2
2 5:1 1.0 1.0 7 7
3 7:1 2.0 3.0 8 12
4 10:1 5.0 5.0 9 17

HRARE 25 I 2R 23 0 7E 4 D KF- B 3818 (K SRAS)
7 R, 18 i W 25 R B9 R/ AT LU A% I B X R A )
TR (R MR AR, AR 2 ORI 2 R X R 5
VIR R RO . W22 T A 3 B o
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F2 EXTWiEITR

ST AM\Al\JiPS ﬁ4ﬁ$ﬁﬂfﬁ7ﬁ$ﬁi pHi gl?%iﬂ%‘l FhBE/
YR L /%0 it/ %o FE/C (mPa-s)
1 2:1 5.0 5.0 8 2 34
2 2:1 1.0 0.1 6 17 9.5
3 2:1 1.0 5.0 9 7 8.2
4 10:1 2.0 0.1 7 7 7.8
5 7:1 2.0 0.1 9 12 8.5
6 5:1 0.5 1.0 8 12 14.3
7 7:1 5.0 1.0 9 2 4.8
8 5:1 2.0 3.0 6 7 7.4
9 10:1 1.0 3.0 9 2 9.2
10 7:1 0.5 5.0 7 7 10.4
11 7:1 0.5 0.1 8 17 12.9
12 2:1 0.5 3.0 9 17 12.2
13 7:1 1.0 1.0 8 7 12.1
14 2:1 2.0 3.0 8 12 7.3
15 2:1 0.5 1.0 6 7 15.6
16 10:1 0.5 0.1 6 2 12.6
17 10:1 5.0 3.0 8 7 4.5
18 7:1 5.0 3.0 6 12 42
19 10:1 5.0 1.0 7 17 5.7
20 10:1 2.0 5.0 8 17 5.7
21 7:1 2.0 5.0 6 2 6.2
22 5:1 2.0 1.0 9 17 9.8
23 5:1 1.0 0.1 8 2 11.2
24 5:1 5.0 5.0 6 17 3.6
25 2:1 2.0 1.0 7 2 9.3
26 7:1 1.0 3.0 7 17 10.3
27 2:1 5.0 0.1 7 12 5.2
28 5:1 1.0 5.0 7 12 10.5
29 5:1 5.0 0.1 9 7 4.7
30 10:1 1.0 1.0 6 12 10.5
31 5:1 0.5 3.0 7 2 14.2
32 10:1 0.5 5.0 9 12 9.5
*3 WmMESWE
K 8.83 12.69 9.04 8.69 8.85
K 9.46 10.18 1025 9.17 882
K; 8.66 7.75 8.66 8.91 8.75
K 8.18 4.51 7.18 8.36 8.71
R 1.28 8.18 3.07 0.81 0.14

AR 2E TR AT LA Y RGZAL RN ) >R
(Bi7K B AR ) >R(AM . AMPS ¥ Jii i 2 1 ) >R
(pHH) >R(FI LR ) , RS2 AL s A fin 8% &9
VR L ()5 M B K, /K BRI i A AML, AMPS
Yy s LR 2, pH AN S | & TR X A W ik
FE R SZ AT

£ AM . AMPS 9 it (1) 2 bb R R 4 7K R 1Y
YHE RN R K> K > K> K, B4 AM . AMPS ¥ i
My LR 50 1B, B BUC G AL Bk 4 & R &
VIR B B R . X BB N AMPS i A fitd
2, B RSR MR DT , (A REE B A9+ AMPS
EU A7 0 4 S 38, A B AR 437 B AR IR, 7
KW R BE ARG, DT 52 e R 5 4 %) SR

FESZAL BRI PR R R S KO R I R
H K> K> K> Ko, BPS SCA AR AN 0.5%0
B TR AT S B 4 5 3R 5 W 0 TR 78 T e
Ko XFEEZFNREE SRR, 5+ F
BE L SCEERG N, AW 4y Z a0l I i sE R A
AR Y S () AR S5, 3 X 5C H m 1 5 435
P NIE S0 R A Y R TR SR PR BE L S ik g Bkt
U 2 SRS K s A 25 . S AR R A
Py A PESE M AR K, 785 B S 0 Hh 2 o 4 ) S
AN . Y S AL BRI 0.5 % R, 324k
EAF LN IE Y

FEBL K B it R 3R 45 KOF TR (KU1
H K> K> K> K, RIS g K SR 1%, &
BTG FLAI S A S B 4 A 3R A W 0 TR 3 I
Ko B WG A FE A 75 51K 3 70 AT — 2 196
IR, FEAK A 25 AN 7K N 22 8] 77 A K 46 A
MY 2 (8] P 25 254 (145 R A Wi dr Sk v e i 2%
Hng , DT H K T AE = AR B S R DR
PIZERE o AR Y B K B N o i B, 8 Y B 7K
PRI 5, ZE7K T A I e R A 18 DA T A A (] 975 A
F A N A 20 R G D R B AR . PRS2 S0 ks
AT LLE 2B K BRI R 1% i, 5 fif OR ER
P, RE VIR o

TER 22 pHAE IR 2 45 7K R R (E R /N R
K:>K>K > Ko, 2% R M 0.81, 1K % pHIEX BA Y
FREE R SEMR A B/ N IR R pHAE S 7 06, RE Y
VBV 285 i, X 5 AC 2R pH DX 52 T 44 ) 52 i)
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AR, MR R pHEEARN KRB S5 %, 7
TR, B AT 23 I A AR 5 T 2 A
FpHEM E G R R G KB, SO o ARG fifi
S REANTING , 5% B A 5, 3R G W I AN 43 o
ARG, H SRR v LUE 2R R pHAE
7B RS RN G X, RE A T A
XL, RA VS R R o

15| % R R 2 i 45 K R S RN A
Ki>K> K> Ko (2% R M 014, FEL K u B N 5| A&
TR X R PR I R AR X BN 5 IR N
2 CHY, RAEVHEHEE K.

W 22 0 B4 R e L4k - AM AMPS 9 5t
B R 501, AL BRI R 0.5%0 , B 7K SRR i
R 1% KRR pHIE N 7,51 KRR 2 C,

JFH SPSS B % 1E 58 S 86 45 k47 7 22 40 Hr
TR BT P AR RN AR 45 R X R B %G
JERE R, TR IR 4 R

T4 HESWE

5 SR BZETRM HBME B BEEES KK
ST (8S) dn  (MS)  KFEFE)  F(P)
AM . AMPS

[ 6.658 3 2219 3.803  0.031
Eﬂkiw 292.287 3 97429  166.980  0.0004
i

m*iﬁ: 38.376 3 12.792 21.924  0.003
i

pH{H 2.812 3 0.937 1.607 0227
SR 0.095 3 0.032 0.054  0.983

R4 FTLUE . P(5] &R EE )24 0.983>0.05,
ZESRI VLR R 51 R IR X RGBT 5
M4/ s P(pH A ) 4 0.227,0.05<P(pH{H ) <P(5|
KU , 22 A2 VLR R pH (E X R A V)i
TR B 02 M AR /D, SR BE T L | AT K
0.01<P(AM,AMPS ¥ Jit f & k1) <0.05, 2% 5%
UL AM  AMPS )5 (1) 1 FU X SR 5 W v T B P
) 5% M 958 A W 5 P (i /K BRIt ) <<0.01 . P(SZ 4k
A ) <0.01, A M I 25 22 5, UEBH s 7K S
o RIS AR BRI % SRS VS TR R ) S Y 3
W7 22500l LLE X TE R S AR sc ik 4 & 5
B YIRS BE S R 3R 1 RO R Ny SCAR AR
> HK BRI > AM  AMPS ¥ 5 () 1 b > 1R &R
pHIE> 51 &R . e BRIE SR A A5 2 A JC LA
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KA IR 4 A AW A S L L5 4544 : AML,
AMPS Y LR S 1, AL R 0.5%0, /K
BTN 1%0, KR pHIE N 7, 51 R IRE N2 Co
22 THRZURLZBESGESREWRIMEEE
22,1 AARIACH G

2 i rp B A0 R AR AT M AR ME SY/T 5862—
2008 B {1 FH 2R A 3 AR SR ) R 118 03K vk
XTERE P P RE T T , R B R 2R
412868 mL/g, 5 H MM = 0 F R A YRR B
SR, HUH R BUK 4 & R A YRR R
5 RN B i R 0.12%, SHE MRS FRE
PIHA—F, WBK S G R BN, IWIMZREY)
FIE & R 91.3% , FRAR A S 54 73 mg/L.
222 REMIERAEE

Pz HE1.2.2 H R 0 I T v 6 R Y
FHEE AT E , TCRU A OSCBRSE & R B YR
A WAL B 18 20.6 mPa-s, i K F /7 [E A 4k i )
T A B B 325K (12.5 mPa-s) ; BN 2 Hy 62.67
mPa s, 36 K E A IR D Y R K (45
mPa-s), H HFET 1L 40 000 mg/L 58 Kz 2500
mg/L fER K B B v 3K %) 14.8 mPa-s, B & T
RIS EE 3 3 500 OO 280 | TP T 0 B, 10 ) 5 ol A 3R
GYEA DL R ERTERE
223 RehHiEE MR

RE VIR WA — e AR DL B R AWK
WAL T 2R EE T R IR A WA b2 R B K3
TR

FHB L A 40 000 mg/L #5481k 7K TTE 1 4 5
HURE N 1 500 mg/L TG AL B 4% & R A
YIS, FE95 Crnii TR 1k 180 d I Bh B IR BE
RN R . TTMEC AR IR 4 & R A WAER™
L 40 000 mg/L .95 C = it &4k 180 d W ZH K

100

90 }

80 }

70

FHEEREA /%

60 |

50
0 50 100 150 200

s i) /d
Bl i EAFER G RS YRR ER S R R
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12.8 mPa-s, %Erg/f% Eélj %m‘:}iiu 85% [)/[ J: 5 %/ﬂﬁ}é‘ Hydrophobically associating polymers for enhanced oil recovery-
jﬁ%ﬂiﬁj{'f‘biﬁiiﬂ% éﬁ?%%ﬁ%iﬁi&,ﬂ}m%/@gg ]H_:I f[’agt A: A review on the effects of some key reservoir conditions
N N e 3 TS J]. J Petrol Sci Eng, 2019, 180:681-698.
T BRI R BE 2K, A YR WA 2 B B .
7t Fn % 2K, A 7 It N et . PR,
B a (2] G, SR PN A 3 A2 B £ W B RE T

Y RIRE (D] A, 2017

3 Q:ki [3] CHENJ, ANR, HANLL, etal. Tough hydrophobic association
“hlb hydrogels with self-healing and reforming capabilities achieved by
%Fﬁﬁ\%éﬁﬁg-&i«h@\% , M%‘%%E{J_‘g& L polymeric core-shell nanoparticles [J]. Mater Sci Eng C Mater

TR o - Biol Appl, 2019, 99: 460-467.
L AT AT A IR R, 60 TR ol A

. [4] Grei, XUF, IR, 5. =UCRIMT IEPTEE 2R PR BRI 0 45 14
LR AT B RS HE T AN A A
WETH Ir T RERICRGIAT AR 2, S TR SHERE[T]. LT, 2015, 44(6): 770777,

MU AT IR B B A VINERBE I (5] sgem, ing, bseue, 5. 5 Ean BRI RER: 90

48 B T AU IR 52031, AL T, 2020, 49(5) : 893-898.
SO T A A B S S R e EE (6] (UARVE. B BT ALE I R A IR I MERE I (D], K
JEE R R 22 1 S VRO BN « S Ak B I > B K R R AILAIE, 2015.

(7] AR, WEL, KM, S oA R R A
B i ES >
RN >AM , AMPS ¥ 5 1 2 L > 14 % pH (i > 75| CORPERELT]. M T, 2020, 49(5):838-841.

K o 2 AM AMPS WIS I LU S 1 SCB 1) sy ki o 38 A s et e BB R L1). FH2d

A 0.5 %0, B K BRI A 1%0, R R pHAE R 7, AR5 TA, 2020(20):8152-8156.
% [ﬁ?ﬁlgﬂgz C Hj‘%}ﬁ%%%‘{ﬁ.i&ﬁﬁ%% E’(J%‘SEO [9] Carvente P A, Textle H M, Moro G S, et al. Synthesis of linear
5 ﬁfﬂ?ﬁ ‘l‘iﬁﬂ(éﬁ?é%é\%*ﬁ I , %Jﬁ E/‘J ﬂl};%ﬂ and branched hydrophobically associating multiblock copolymers

via a one-pot process| J |. ] Polym Res, 2020, 27(8): 1-11.
[10] ZHANG R J, ZHAO J L, WANG X K, et al. Synthesis of

PSR IR G & 2R ) BAT B R PR R R
MRA A S & R AR A YR LS A 4,

hydrophobically associating polymers and the application as

e e, 7E0 fL B 40 000 mg/L .95 CEiik & ik oil-displacing agent[] 1. Mater Sci Forum, 2020, 991: 185-190.
180 d 5 AL 4 81 %n] 353 85%L) | o [11] B SC. T ARSI 2R PR A gk e 1 45 1 S PR e R (). 7
B2k FAATIH R 2440 (AU AAREARR) L 2017, 39(2): 179-184.
= ) [12] Ege, W, AT, RNEEHS BRGS0 R N R
[1] AFOLABI R O, OLUYEMI G F, OFFICER S, et al WIELT]. maEeER b a4, 2014, 35(9): 2037-2042.

Synthesis and Properties of Random Microbranched/Microcrosslinked Associative Polymers
ZHANG Feng', WANG Qixuan', WANG Haofan', WANG Yuxin®, LIU Bofeng', LYU Long'
(1. Engineering Technology Institute, Yumen Oilfield Branch Company, PetroChina, Jiuquan, Gansu 735000, P R of China; 2. Laojunmiao Oil
Production Plant, Yumen Oilfield Branch Company, PetroChina, Jiuquan, Gansu 735000, P R of China)

Abstract: In order to improve the temperature resistance and salt resistance of polyacrylamide oil displacement agent, the
molecular structure design idea was adopted to design the polymer structure from the primary and secondary structures of the
polymer, and the advanced structure and molecular chain aggregation state of the polymer were analyzed and integrated. Taking
AM and AMPS as the main monomers, a random micro-branched/micro-crosslinking associating polymer was synthesized by
introducing self-made hydrophobic monomer and branched monomer. The effects of AM/AMPS ratio, branched monomer dosage,
hydrophobic monomer dosage, pH value and initiation temperature on the viscosity of the polymer were studied by orthogonal test,
and the temperature resistance and salt resistance of the polymer were studied. The results showed that the order of the influence of
various factors on polymer viscosity was as follows: branched monomer dosage > hydrophobic monomer dosage > AM/AMPS
molar ratio > pH value > initiation temperature. When the molar ratio of AM to AMPS was 5: 1, the amount of branched
monomer was 0.5%o, the amount of hydrophobic monomer was 1%., pH value of the system was 7, and the initiation temperature
was 2 ‘C, the obtained polymer had the highest viscosity. The synthesized random micro-branched/micro-crosslinking associative
polymer had high intrinsic viscosity of 2 868 mL/g, lower insoluble content of 0.12%, higher polymer viscosity and better thermal
stability. The viscosity of the polymer solution with the concentration of 1 500 mg/L was 12.8 mPa-s after aging for 180 d at high
temperature of 95 ‘C and at salinity of 40 000 mg/L, and the viscosity retention rate could reach more than 85%. After aging, the
random micro-branched/micro-crosslinked association polymer solution could still meet the viscosity requirements of oil
displacement agents, and the polymer solution had excellent long-term stability in the formation.

Keywords: polyacrylamide ; micro-branch ;s micro-crosslinking ; hydrophobic association; EOR
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