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Abstract

In view of the complex reservoir leakage problem in deep well drilling in the Sichuan-Qinghai
area, the development of a new curable temporary plugging agent for reservoir sections is of great
significance to the area. Polymer monomers were selected, gelling agents and cross-linking agents
were synthesized through indoor experiments, and oil well cement was modified to prepare a po-
lymer-modified cement-based leakage plugging working fluid system. X-ray diffraction, scanning
electron microscopy, and HTHP plugging leakage simulation experiments, uniaxial compression
tests, high temperature and high pressure thickening experiments and other experiments were
used to analyze the performance and leakage plugging ability of the working fluid system. The re-
sults show that the maximum compressive strength of the polymer-modified cement-based leak
plugging working fluid system reaches 4.8 MPa. The system can thicken in 3-5 hours at different
temperatures and has good plugging ability.
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Ter 7 TR K Te K L E &R, PUREREIAT] 7 MPa. LA A[10]158 NRHIZZEREER + /K
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L — R BOE R K JE R AR R, fEAL 213-1 R IERE th A ROk T R R B R
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2. ZHHT BB AR HIHI &
2.1. SEROMRLRALRR
1) SEIARE: RIMMRG TImBEIG: Kl R NN LR PTEBE: R, R,
2) LS. AVEIRKHH; SIGMA300 RIS, /R NIRRT IS,
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Py I R T 100 8P 35 55 8 I A 5 0 T 5 A A B PO B e 58 Y i 11 2 T e 3o SR A N B S L i PR 4 5 T/
BRI BE, R T SCHRTE BN SR A o e i A TR ) o P R N I S B [12]-[15]
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TR IEEE SN 30 204, fH K 78006 . J2BE R LU RREL 37% S VAR, THEZ 80°C, kSRR IRHHE X
N 120 min 753 35 € R A A K TE Y BER TE S 6 a0 1 1 BiTaR[12]-[15].

Figure 1. Water-soluble phenolic resin crosslinker
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Y 8 — 2 LU o DIRREOAC IR NN . SR ML B . N°N S FF S XU M e e . A Ab 2
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Figure 2. Polymer gelsample
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Table 1. Resultsofbreakthrough pressure test
=1 REDIHRER

IR B KR 1 (MPa) 2% E 786 B (MPa/cm)
1# 0.3 0.015
24 0.26 0.013
3 0.28 0.014

H2e 1 A&, = RS i KM E JJ7E 0.26~0.3 MPa 2 [a], 8% 1k 48 0.013~0.015 MPa/cm 2.
B, REVEREREA B S

3. BREWiEKRERE R TR RME R BTN

3.1 BEYMMEKREE R TIERERAE
R SR AN I MU B YR 1A 28 b R Y b AT itk S AR S B8 AT I 5 P2t £ T K

IR A SR 2 SR = R FRIEAN R BCTT AR A FIR RO TERE AR AL, M SR itk e 2

TARBR R, SKIRAR I 2.

Table 2. Experimental data

< 2. LIHR

T 8, 3
i KR Mg OANE g BARUERE
(min) (MPa)
85°C*20 MPa*40 min 292
K +40%AKIE +5%ZF4:  115°C*20 MPa*55 min 194
1# S . 1.1
ML Je# % 1.24 glem 125°C*20 MPa*60 min 133
135°C*20 MPa*65 min 120
K+ 40%7KIE +2%
THEF + 10%EEI I + .. EE
2 A 115°C*20 MPa*55 min 117 2.7
e Jm 5 % 1.25 g/em®
°Y* x| 1
A% K% + 40% K JE 95°C*20 MPa*50 min 215
3%+ 5%L Y 115°C*20 MPa*55 min 187 FE3 1 A] 24 h 4.2
M Jm 5 % 1.34 g/em® . . FYRE 110°C
135°C*20 MPa*65 min 113 .
FePE 1 17~20 Mpa
AURIELIE + A0%KIE  goCxp0 MPa*50 min - 233
w %5 BT + 10% 48
BT + 5624k . I '
KOG A 150 glem’ 120°C*20 MPa*55 min 118
4% I 37 + 40%7K I8
5#  +5%L Yk 120°C*20 MPa*55 min 120 0.9
BijE %% . 1.52 glem®
0/ ! 0, v/
A% LI + A0%KITE 0490 MPa*50 min 241
T 29%3C BT + 10% 12
Mieldranahiiipn .
R + 92T 115C*20 MPa*55 min 134

e Jm 5 % 1.45 g/em®

HI3E 2 W, R, AR R R, AN AR R AL TRI/E 113~292 min 2 [A], /R I%EAE 0.9~4.8
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MPa Z [0, ZBAbER, o stk RPUEIEIAS] 4.8 MPa, 1R &St K 5K L2 BAA T
ERCE, PURSRERON; B LR, RRTUSRERN, REHE 4P 8RStk
Ve bR TARMUA R, BRI 3.

Figure 3. Curedsample picture of polymer modified cement-based plugging
working fluid system
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3.2.1. ERbEERE DL
SEIG S AL ERIUK, 150°C NRHMTIER A B LG, SRIhE BN 3. £ 4.

Table 3. Experimental parameters
3. LB

BEWERS ATRRAE BEAPEg FLERE
1# 10~20 H 366.2 28.3%
24 10~20 H 3712 26%

Table 4. Experimental Results
4 KBER

BEWERS HFIENER PV WIES i3 AL F7 B8 Mpalem HHER%
1# 05 45.71 0.093 94.66
2# 0.3 11.27 0.057 91.42

H12% 3 FI2E 4 W0, 1A R 5SRYE 86 FE ik 3] 0.093 Mpa/em, P IR S256 355 1 R ¥ 8 90%, 13 B 44
REEME R E LT
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Table 5. Mineralization test results
5. WLESHER

s BB mg/L [ 451 52 °C STECAEREA mm A HOK AR EAL B mm
1# 5727 120 32 32
24 5727 150 36 35
3# 19,334 120 32 31
44 19,334 150 4.1 4.1

m# 5 WA, 8 AL 5727 mg/L 5 19334 mg/L HiZ /K (Y SEI AR RBE IR E T, dFANBE D&
PeE, (HRRIE A K . VIR b B AR At [ 45 B TR) . 5 R AT AR MR RN

3.2.3. WHAS SR
S X AT T IR A P K e IR AR AR RS R AR, SRR AR LK 6.

Table 6. XRD test results of cured specimens
7 6. Bkt XRD AN R

o TWEE%)
™ R WKRA  RKE RE  AZA EIE  BRER  6E MR
[E 4644 4.1 7.6 9.9 45.6 5.4 16.0 0 0 115

i 6 A, BRI A S EE Ry, RS, KBRS YA S, KA SE
APERIREEIME T, BN A0 0 B BRIR S, vl SR Ot E R RN, R AR
A B Al R B R B R, AR B R 88 20 2 A th Al o BE AR B BE— 2B 5T

3.2.4. MRS

MIE 4 FTUVE H, R R, RIPE, RORVEFE NG A, D EERAKE RV
WA BO BRI TN Y, REVR &M 0 AR I S A 4 45 G Y U ARG 1, FLIR %
FEAN, FLBREAAET 2 um, HA RIFREEER .. BEWAAET Yk 2 18] 1 45 fe 08 525 3R
PUBYSRAE, AL MHUE ok Kb o BE O R — e e, A S s 1 R e

A 0 ©

Figure 4. Microscopic appearance of the system at different magnifications under electron microscope after curing
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) R 4% 25 1 5 SR 0 5 7K R AR A R 5 T e 5 AR S B
4, g5ig

1) EFXHE PRI X fif 2 B ) R S ) SR A e AR Ve S B TR AR AR RPUE SR IA ] T 4.8 MPa,
AERF B E 113~292 min 2 [8], HUZ/KFZmE /N,

2) BEMRIIMANT] 5K ARV EER, 315 5G4 -5 K Je/K ARG 45 Rt 2R ) 1 A [ 44,
KPR 5 GV HIEAR 25, SEEKRKEWILE, TR A ESS 1 M 4
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