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Synthesis and performance evaluation of a novel selective water-plugging agent
ZHANG Chao'* |, ZHANG Ya-nan®, RAO Dong-dong', CHEN Yong-qiang',
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(1.Tianjin Branch, CNOOC China Limited, Tianjin 300459, China;
2.Xi’an Shiyou University, Xi’an 710000, China)

Abstract ; In order to solve the problems of difficult water plugging, poor injectivity and weak plugging strength when
water-plugging agent is applied in fractured low-permeability reservoir,a novel selective water-plugging agent is prepared
by using phenolic resin as cross-linking agent to process P-AAD copolymer that is made from acrylamide,2-acrylamido-2-
methylpropanesulfonic acid and N-( 3-dimethylaminopropyl) methacrylamide. The water-plugging agent is characterized
by means of infrared spectroscopy, nuclear magnetic resonance and scanning electron microscopy, and its anti-shearing
property , injection property, oil-water selectivity and erosion resistance are also evaluated. The results show that the
viscosity retention rate always exceeds 80% under different shear forces, showing a good shear resistance. This water-
plugging agent needs a moderate injection pressure when the crack opening degree is 19 pm, and it shows a good
injectivity to micro fractures. It exhibits a plugging rate of 11% —21% for oil phase,and 82% —91% for water phase,
indicating that it has the characteristics of water plugging without oil plugging. After being washed by injected water, the
permeability of water phase decreases slightly, indicating that it forms strong adsorption and strong retention on the
fracture wall,showing a good erosion resistance.

Key words: fractured low permeability reservoir; selective water-plugging agent; shear resistance; injectability;
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. FOKE/ HiR/ TN Fl ./ HueIrE,  fLBE/ TR B/ LB B A/
cm cm MPa wm % (1073 pm?) (1073 pum?)

Y-1 5.95 2.45 A 15 19 12.31 2.06 30

Y-2 5.89 2.45 HiEAE 5 26 11. 86 1.74 56

Y-3 5.93 2.43 10 pm/1340 B4R 5 39 11.53 1. 60 127

Y-4 5.90 2.44 80 wm/180 H A Hw» 5 62 13. 06 2.69 320

Y-5 5.94 2.43 160 wm/90 H A 5as 5 106 13.20 2.83 936
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Je , D SR WA A TR 8488 5 O i TS B b
JEARAL TR AE RN 3 FR,
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LY o Ak SIYIHEY SR R
H JFE, BER/ R/ VA VS

wm (1073 pm?)  (mPa-s) (mPa-s) %
Y-1 19 30 24.85 80
Y-2 26 56 25.16 81
Y-3 39 127 31. 06 25.78 83
Y-4 62 320 27. 64 89
Y-5 106 936 28.57 92

I 3 AR BEAGRIAE S48 TE R 19~ 106 pm 31
BN R BT U IE RS AR EEAT I NI (HJR 2N
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PR RIS A R SR R LR P BB IR RE Y
G i R R R R A A 22 ) o7 BRSSO LR T
Iy FHEERIWTZL, R, P-AAD LIRY%T T4 AL i)
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i /(mL -+ min™)

GBS 7B R GLBETT BE 43 51 : 1—30% 107 pm? |19 pm;
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Bk BER | BEY  BER
/% /%
(107 pm*) (107 pm?) (107 pm*) (107 pm?)
Y-3 98 77 21 114 10 91
Y-4 316 262 17 340 51 85
Y-5 904 805 11 953 172 82

T 4 ATHN, 250 (38 35 R A 3 K 0 B 5 F5 B
B REAR, P A B R AE 1% ~21% 22 [0], K AH 3
HRAE 82% ~91% Z 0], VA K A R B A —
BT K SEBENE . Stavland 2512V 0K IKAY 2 T Bh &
SRR ) EZEHLEE, iy LR /N BRI 7
FEZAN T RE YRGS R G S B
BRI ARAR R T B, I, Bl 5 0 18 15 R A 7k
AN HKAH B R 5 3R O A0 B i R
FLIG I BB A | T LT 25 52 W FHE KR R &R 380
KB TT, BEAR K A B 335 %, (i35 K 50 R #E 3E K
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2.6 TR ERE TR

HE DB 5 R R A KRR AR
RS, LR aE gk 5 FiR

F5 A RIS BE

o WA BEH/(107 pm*) IR/
PV i) ) %

Y-2 10 56 2.6 95.37
20 3.3 94. 08
30 4.2 92.48

Y-3 10 127 7.7 93. 96
20 8.7 93.15
30 9.2 92.77

MFE 5w BEE T AKARF R, 2 A0
BTG RIG/INE F RS, fEEAK 30 4~ PV
By MRS, Y -2 Sa O EE R M 95.37% F [
3 92.48% ,[FARIREEAN 3. 03% , Y -3 S5 O E 3%
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JREY0.04%[ n(NH,),S,0;) :n(NaHSO,)=4:1],
SN A 70°C, S BB [E] 40 min, /& &R pH A
Tk, P—AAD MZLA BXRERAESS SRR U1 h 5L 55
Witr LRy,

(2) BEWE 45 5518 . P~ AAD W FEH 0. 4% |, B 1B
RERGVEEE 0. 15% , BRI L, 5 P-AAD
Gy EERAR LL BRI 2 R SCEESS R AR Ry o AR ZE
T EE A AR R 37K M RE

(3) TEAIE AR L 76 50 0y 59 U1 04 H
T, BERE T RERBE A /DN R R R I AE 80% L I,
UERHSE KA 2 HAT R BT BT VI fE ; 78 24 4 T
BER/NR 19 wm B 37K AR 738 1 2
UK T 5460 DI 38 7K ) 0 L 2L A AR R 1 T
ATERE,

(4) FEAIE K LG , 7K P AH B 33 2T (%
Z5 R P AR E R 1% ~21% 2 1], KA £
WRTE 82% ~91% 2 1], il I K R R A —
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