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FRAXNE A%

2 3 4 5 6

A

Kty 0.058 0.080 0.097 0.111 0.124 0.136
B EERAE 0.076  0.085 0.087 0.089 0.093 0.098
EIERIIE 0055 0.061 0.064 0.062 0.059 0.058
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PR 2R /%
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RS 8641 98.08 98.53 100.0 100.0 100.0 92.38
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(A2l AT F Sl AR A0 B oh 2 E R F
A A o7 A G AR R (R RE ) | T X PG 5 A8 1k
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(a)S-HR/CA-1
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----15 °C/min
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= -
2 ,\(?14}9.54
# b B |
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- 7
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50 100 150 200
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~ .','I‘_ \ —-=20 °C/min
o o
z 169.72 -f "\
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t <
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Fo6 FZREMLIFERE
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e T/C T,/C T/C
S-HR/CA-1 42.44 112.52 179.69
S-HR/DCY 79.24 159.96 238.57

Pn (BT, )% VT AEE (WL ), LhIn g5t 1/T,
YEE (VLI 9) , F1]H Kissinger J7 2 . Ozawa J5 72 il
Crane J7 AR E S J1 22800 25 a0k 7 iR o



%38 5% 44 MEICAR, it , B4R KRR B TR R PR REDE A 601

-1.5F = S-HR/CA-1
4 S-HR/DCY

L L 1

22 23 2.4 2.5 2.6
(1/T,)/(10°K™)

K8 1T, 5In (BTHE I

= S-HR/CA-1
“S-HR/DCY
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3
2
2.2 2.3 2.4 2.5
(1/T,)/(10°K™)
E9 1T, 5 In pil& bk
F7 WEEERELINESH
Em/(k.] ~mol”’ )
[ 4k, 751] n A
Kissinger#: Ozawaik 4
S-HR/CA-1 61.22 64.64 6293 093 4.1x10
S-HR/DCY 82.48 86.44 84.46 093  4.9x10°

H132 7 AT A1, S-HR/CA-1 14 2 19 22 WL T AL BE /)N
T S-HR/DCY & F , [k 2 b 25 5 AT 5 P Fh A
SN R A 0.93 , IR — G, 5 DSC Ry H
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EN PP Yy I
da

=X B A (7)

% — 4.9%10° e HH4O/RT) = a)0_93 (8)

3 458
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VRIZ e S 4T, A T ORUE 2025 AL AR 0 1 B 52 4
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Z 0 S BT T RAE &L T Bk s 15
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Performance Evaluation of Water-soluble Resin-based Cementing Fluid System
HE Yingzhuang', YI Hao', LI Fei', LU Feifei', LIU Qiang’, XIANG Nan’, YAN Shengdong*, YAN Siming*
(1. Research Institute of Petroleum Engineering, Northwest Oilfield Branch Company, Sinopec, Urumgi, Xinjiang 830011, P R of China; 2. Cementing
Branch of Southwest. Petroleum Engineering Company. Sinopec, Deyang, Sichuan 618000, P R of China; 3. The First Drilling Branch. of Jianghan
Petroleum Engineering Company, Sinopec, Qianjiang, Hubei 430211, P R of China; 4. College of Chemistry and Chemical Engineering, Southwest
Petroleum University, Chengdu, Sichuan 610500, P R of China)

Abstract: In view of the problems of gas channeling and wellhead pressure caused by high pressure and fracturing in the
development of oil and gas fields and periodicity pressure changing in gas storage, water-soluble resin (S-HR) and amines curing
agent for medium temperature (CA-1) were used as the main cementitious materials and a resin-based well cementing fluid system
applying to low and medium temperature was prepared. The engineering performance, anti-channeling performance, mechanical
property, temperature resistance and curing kinetics of the system were studied. The results showed that the density of the resin
system could be adjusted to 1.20—1.90 g/cm’ by changing the dosages of weighting agent barite and suspending agent micro-silica,
and it had good flowing ability. The thickening time could be adjusted from 60 to 410 min between 60 “C and 90 °C. When the
displacement efficiency was 91.5% , the consolidation strength of cured resin was 3.01 MPa, the interface breakthrough pressure
was more than 12 MPa, which was much higher than that of conventional cement stone under similar displacement efficiency. The
compressive strength of cured resin was 53.2 MPa after curing at 90 “C for 24 h, and the elastic recovery rate was more than 85%
after six cycles of alternating stress loading, which was better than that of conventional cement stone. The cured resin body had
good temperature resistance and the initial decomposition temperature was 398 °C. The curing kinetics equations of S-HR/CA-1 and
S-HR/amines curing agent for high temperature (DCY) systems were determined by differential scanning calorimetry. The resin
cementing fluid had high consolidation strength and strong deformation recovery ability at the cementing interface, which was
conducive to ensuring the long-term integrity and sealing performance of cementing material, and preventing fluid channeling of oil
and gas wells. The study of curing kinetics provided a theoretical reference for the research and application of this kind of resin
working fluid system.

Keywords: well cementation; water-soluble resin; engineering performance; anti-channeling performance; mechanical property;

temperature resistance ; curing kinetics
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