FS3EH 1M BRI Vol. 53 No. 1
202641 H Drilling Engineering Jan. 2026:73-78

BB e K e 3% A 2 0F - P e VEOr

Fodi
(1. AFRMERITEARAA IEFEATARE , ZEAT AKX 163413; 2. A ZH B AT R IEFARF N, 24T £
Jk 163413)

P A [ e AR vk Y8 3 U e IR (0 B R MER, A SC AR R K V3 B B BT IR AR 0 o s TR R T R B I K
TEIAR RIS . E AR T — £ 5T APLI KA (19 4% B 3088 I PR BB 1T 40 2% B, O e r 7 M N 19 37 4 7
Yoo FETRIPELLPE I T T 4k 00 B ] 5 U HL D 3 e AR Gk S OE S 58, L AR R D R R R TR
P 0] IR AR WL I B Ay £ 4 5 IO R B IR A R ZIY -1, IR R ZIY -1 5 R E K e AR R
B R 0BT A A R R U 2 AR P I R B R A B A G T AR R R Y TR B, T 1 mm LR S
HE 110 B R R BE 1 32 = 2 7 MPa, ELBR Ak i (8] T 38 G 98 % ) HE AT 0 A L 25 A Mk RE AR TR LU R A RE . AR
€k S IR [ o B R sh A U TR T2 R A A 2 1 IR B R T A A R SR

KB [E IRV s BT A RL s B 13 U B IR K e AR 3R s Z0Y -1 K R g o 5 ml B8 1k

hE4S%EE . TE256;P634 X ERFRIRAD A XEHS :2096-9686(2026)01-0073-06

Development and performance evaluation of a novel anti-leakage
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Abstract: To address the technical challenge of cement slurry lost circulation and low return during cementing
operations, this study focuses on enhancing the self-sealing capability of the cement slurry itself. A novel anti-leakage
cement slurry system was developed in this work. Initially, a fully sealed leakage evaluation apparatus was developed
based on the modification of the API fluid loss tester, and a corresponding evaluation methodology was established.
Guided by a synergistic anti-leakage mechanism of "rigid bridging, elastic filling, and fiber network capturing”, a novel
lost circulation material, ZJY-1, was optimized through systematic material selection and orthogonal experiments.
7ZJY-1 is a composite of rigid particles, temperature-sensitive deformable particles, and composite fibers. Laboratory
evaluations demonstrate that ZJY-1 exhibits excellent compatibility with both conventional and high-temperature
cement slurry systems. While effectively maintaining key engineering properties such as rheology, free fluid, and
compressive strength of the set cement, this material enhances the sealing pressure-bearing capacity for 1 mm pores and
fractures to 7 MPa. Its thickening time can be flexibly adjusted by using retarders, and its overall performance
surpasses that of the commercial materials used for comparison. This research provides effective technical support for
achieving dynamic leak sealing during cementing, simplifying the cementing process, and improving cementing quality
in complex formations.
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Fig.1 Diagram of the cement slurry leakage

sealing experiment device
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Fig.2 Basic concept diagram for the development of ZJY-1
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Table 1 Optimization of rigid frame bridge granules
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Fig.4 Composite fibers and the dispersion effect in water
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Table 2 ZJY-1 orthogonal experiment data

s Wl 35t gaer MyEnEA R/
K/ %% %4/ % TORL/ % g
1 0.1875 0.125 0.375 135
2 0.1875 0.25 0.75 80
3 0.1875 0.5 1.5 45
4 0.375 0.125 0.375 40
5 0.375 0.25 0.75 60
6 0.375 0.5 1.5 102
7 0.75 0.125 0.375 85
8 0.75 0.25 0.75 70
9 0.75 0.5 1.5 80
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Fig.5 ZJY-1 thickening curve diagram
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Table 3 Experimental results on the effect of ZJY-1 on

the thickening time of cement paste
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Table 4 Effect of ZJY-1 on other properties of different cement slurry
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B /C /% [mL (30 min)™] MPa (geem™) mL cm
1 0 27 20 0.012 0 25
2 90 DSJ 0.6 27 21.2 0.017 0 24
3 1.2 28 22.1 0.019 0 24
4 0 30 22.3 0.013 0 25
5 90 DHL 0.6 31 24.2 0.013 0 24
6 1.2 30 23.7 0.019 0 23
7 0 33 20.5 0.014 0 24
8 110 DSJ 0.6 34 23.4 0.017 0 23
9 1.2 34 24.1 0.018 0 22
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Table 5 Experimental results of the leak sealing capacity

of ZJY-1 cement slurry
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5 169 2% 0.5 140 2 25
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7 g 1.0 55 =7 24
8 e 1.3 52 =7 22
9 LB 05 103 3.5 24
10 LB 0.6 84 5 24
11 e 075 45 =7 23
12 L 1.0 43 =7 23
13 12 205 132 2.5 24
14 2% 06 89 4 23
15 2% 0.95 57 =7 23
16 e 1.2 55 =7 22
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