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Research on dual liquid plugging method based on thixotropic slurry

GONG Haoyu, REN Peigang, ZHANG Furong, MA Di, XIE Bingxi, FAN Haijiao
(SinoF TS Petroleum Services Ltd., Beijing 101100, China)

Abstract: Aiming at serious leakage problems such as crack type and karst cave type, a dual liquid method is proposed
for plugging. Specifically, it is a new type of plugging technology that injects two or more fluids with different
properties into the wellbore at the same time, and uses the thixotropy generated by the mixed fluid to seal the lost
circulation layer. In order to study the plugging performance of mixed fluid and obtain the best plugging formula,
organic gel solution is used to prepare cement slurry indoors, and mixed with Bantu slurry in different proportions. The
thixotropy of mixed slurry is measured by hysteresis loop method to evaluate its plugging performance. The results
show that when the dosage of organic gel is 0.08% bwoc, the cement slurry prepared by organic gel solution and
0.25% Bantu slurry are mixed at a ratio of 10: 1.8, the slurry has the best plugging performance, and the compressive
strength after curing can meet the requirements of on-site construction. Field application shows that the combination of
cement slurry prepared with organic gel solution and bentonite slurry has good plugging effect.
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Fig.1 Schematic diagram of dual liquid plugging method
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Table 1 Readings of pre dried mixed material slurry at
various speeds (60°C , W/C=0.44)

Bt/
f 63/66/6100/6200/6300/6600 6600/6300/6200/6100/66/63
0
0.02  24/25/122/174/202/234 234/207/170/137/36/25
0.04 27/28/120/172/190/250 250/188/135/98/18/9
0.06 32/45/95/130/167/203  203/187/127/93/24/18
0.08 63/63/74/112/142/180 180/147/121/92/20/17
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Table 2 Hysteresis ring area of slurry prepared

by dry mixing method
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0.02 —1299.09
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Fig.2 Hysteresis loop curve of cement paste prepared by

dry mixing organic gel solution
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Table 3 Readings of cement slurry prepared with
different concentrations of organic gel dilute solution

at different rotational speeds

B/

y 03/66/0100/6200/6300/0600 0600/0300/6200/6100/06/63
0

0.02
0.04
0.06
0.08
0.10
0.12

33/33/111/138/141/162
58/58/125/140/145/160
45/44/118/123/123/190
29/30/137/142/149/179
34/34/135/139/145/150
28/28/117/120/123/176

162/162/146/121/33/30
160/158/126/102/34/25
190/108/95/76/24/19
179/134/97/78/20/19
150/149/121/96/32/31
176/114/86/74/17/12
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Table 4 Hysteresis ring area under different

concentration of organic gel solution dosage
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Fig.3 Hysteresis loop curve of cement slurry prepared by dilute organic gel solution
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Table 5 The hysteresis loop area of preparing cement Bt o7
N o

slurry with general soil slurry

AKVESE I (s L) =N

10:0.5 —2545.49
10:1 4590.60
10:1.5 8008.40
10:2 7573.34
10:2.5 2196.66
10:3 —111.33
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Table 6 Hysteresis loop area of multl-component

complex system slurry

BB &R/ % KR :0.25% K i) 201 AR
10:1.5 10263.25
10:1.7 11008.40
0.08
10:1.8 12563.56
10:2.0 10822.45
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