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Experimental Study on the Feasibility of PLC Crossdinked Polymer Gel Applied in Loess Layer Plugging/L/ Wei'
ZHANG Wen—=he' | DENG Du-du’ s WANG Tao' , WANG Bo' (1. Research Institute of Shaanxi Yanchang Pe—
troleum{ Group) Co., Ltd., Xi’ an Shaanxi 710075, China; 2. China University of Geosciences ( Beijing), Beijing
100083, China)

Abstract: According to the characteristics of low bottom hole temperature, serious leakage and poor sealing effect by con—

LI Hong—mei] ,

ventional plugging materials and methods for loess layer leakage in Yanchang oilfield, PLC crossdinked polymer gel was de—
veloped, which could realize rapid crossdinking in low temperature. Taking polymer gel solution with a concentration of
6.5% and organic compound crossdinking stabilizing agent with a concentration of 2% , according to the crossinking ratio
of 10: 1.3, the rapid gelling test was made under the temperature of 17. 6°C ~40°C. The test results show that PLC cross—
linked polymer gel has the characteristics of rapid gelling, strong anti-pollution ability and good compatibility with bridging

material, the match usage of polymer gel solution and organic compound crossinking stabilizing agent has good application

prospects for plugging leakage in loess layer
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2.1 PLC REWISHREEI A

PLC T REWRZE A 4EZR IR IR RS
FAERERIEREG B, 5 ARA AR EF
FA B, [RS8 o T AT R R A i
B, SEERFR A T ANLE AR BRFRER, H A2
MEECE RER fE— IR R SEA T SRS
W ke AWK SN, B JSRAT — 4k 2 ] AR 5 44 1Y) 5
AR, PLC G ek Bl I B AT LA T e i (1) B
LSBT VIR B IE LS 5 (2) BESS IS A BERL A AT TR 4
FRORGBETE , H SRR LB 5 (3) A5 B AR AR
(i ZER ¥ KU i 155 ) IR & A2 ik
TR 5 (4) BAT RAFAIREE IS N, BEFE IR T 58 Al
JBEHE .
2.2 WHERE YRR E K AT

SL6 R FA 22 E Brookfield LVDV — 11 + Pro UKL

BT 5 SR s R R BB 28 A% ARG T 3
FIM 1 ~6 x10° mPas s, #5334 0 ~200 r/min,
— A 4 Fral ke A5 1 AR R G-I BOR Ve
FEIANTR] , AR SEBG e FH S63 51, e £ I0 %E AL 18] A 4
h, B 1 h RE—UEHE, LB ERT 5.5% .6% .
6. 5% WIER AV S 2% WENAILE G
BeFaE R IEEIR(17. 6 °C) &M FIE T AR AZBE
AT PLC SR AW 28 Bk Bt 5 10 A ECORY B8 4 1) A2
Ak, 8 i oA Bk AR RE R ] A9 AR 1, P =R
FMFE T REVIIEI G BN AL L, T A
6. 5% BRSO ,10: 1.3 BUsCHR L7 = TR
ZAEF 4 h BUAE ECRE B EE 204 5] T 8659 mPa- s,
HRURGHE e b U B i, i PLC R 5c B
JAEZE IR T W EERCEE , BRI S R W 1,
®1 FERERESRE B T % RHEEE
HE, T i K FE/ (mPas s)

C /% 0 l1h 2h  3h 4 h

5.5 1270 1570 2140 2859 3539

10 : 1 17.6 6.0 4139 4249 4339 4979 5759

6.5 3959 4728 5549 7098 7898

5.5 755.8 980.8 1224 2539 4199

10:1.3 17.6 6.0 4019 4159 4379 4739 5639

6.5 2599 3099 4949 5579 8659

5.5 1080 1459 1896 2239 3719

10:1.5 17.6 6.0 2519 2959 4079 4499 5099
6.5 3199 3799 4579 5299 6479
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2.3 TRLEEX BB B[R] 152 M

PEPE R AT AR L, B e R RRE S R
BBEHTTE], DA AN IR L2 B B Xt
B g S M B A A o R R R LA
K, IR B RN 238 5 40 °C |, S 6 16 RO 6 5 Ny
30,35 40 °C ¥HFE S AR R AR S, e 4 h
PR AT CORS BE(EL, SEE0 R/ INER AR — B, S50 4h
SRR, PLC AW ACIRBE IS U B e, Yk =,
PGSR, 7 30 CHFZBECHLAE 4 h LIPS A [ORYS
(R E 2B 76 30 °C LA B, 2 h DA A okl
FE(ERLE 2ot A ARSI aE R L 2,
2.4 pH {EDXTJREEE RS ] (1) 5 e

PEFE L IREER AR HE , TR R IR R EAR TR pH
SF T A AR e B[] 3 o s i AR 2R Y pHL LIk B 45
il PLC 584 A IR I e B 18] 4 1 %), M T RE % T
L R I TR oK, SCRERAE R IR 17.6
°C AT #6417, 10% NaOH I8 1R 2 19 pH
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R2 ARERET PLC BA Y EEER A R E ) K EE

gy W 1 A I/ (mPa <)
T 0 1h 2h 3h 4k
17.6 2599 3099 4949 5579 8659
i1 30 2599 6219 7428 13038
35 2599 9298
40 2599 0878

{E, IAE I 4 h AR A TR BEARL, SE 8RB 1 h R
E—UHE . SRR, SRR pH (EAE
A R AN 8], 1R 2R 1 pH {EDEEE 9 BUS 3 h N
A PR B 2l T A, ARSI 45 R IR
3.

%3 RE pH T PLC RAMABORRR M 8 0% Kb 1

i TR/ pH Z!I_j‘EE;{(‘lljJﬁ;/(mPu' s)
ZHK ] )
C 18 0 1h 2 h 3h  4h
7 2599 3099 4949 5579 8659
8 4049 5499 7248 9198 9198
10:1.3  17.6

9 3719 6098 10798
10 2579 8248 16598

2.5 PLC REWHREER TS Yl
PLC AW SCHRBE AT E AR 55 1F T fiE
S AR PR FUBE , 196 2 12 1 0K 5 T ELE 2 2 A
TRSRAIPTISYRE ST, XA BE SRR &, T 23
AR SEREEE . SCRAERRTE 30 C AR, TE
REYISCHRBERE T 43 AN A — 2 fE 13 | H A T
FORE B, T2 TR R AE 5 h N A TR R,
GRS BINDEEI R SeR 7/ B R TS AREE O WAL
5, BEARPTERAR SR ARG IR A, UBE N [a] JE AN
S, A GRS B RE U] B AR JE AR,
HARSIGAIR LR 4,
F4 PLCEEVMXBRERMFZHRIR
A RS2/ (mPas s)

i 0.5h 1h 1.5h 2 h 5h
PLC 6149 6949 7098 7748 14497
PLC +5% NaCl 7748 8048 8148 9298 15797
PLC +10% NaCl 7748 8048 7898 9048 14197
PLC +1% CaCl, 6999 7748 7148 8084 14247
PLC +2% CaCl, 8348 8498 8248 8748 14697

PLC +5% 3% #1 f} 8448 10448 11148 10848 22445
PLC +10% 35 UmHMH R 9498 11248 13048 11898 22485
PLC +10% % -1 6449 6599 6699 7498 14547

2.6 PLC REWISCBcBHI SHREM R ECIL
PLC REWISCREEIE SHE A RRA R4 iI i

(e B RRHR A BRI P 5 i REZE— 20 b4 i

SR S s B RS A RS R S B R

o PR BUE BT B R BRI &1, AT
BB RE R AL E AL, I 5 R G WBERIR A
Y], AP th 5 R & W BRI TR A5 32 20, 58 2
55, NGy ERAC RO He 3 T A1 R, B IR S 45 R I 3R
5. L HTEL, PLC REWISCHREERE 5 H MU
SEMPRL R BL I BEAS RORA TR, TR
EIBETE S WP BB FIZT 4 bR 52 B RCRAR
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