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Preparation and verification of chemical plugging slurry for CBM boreholes

ZHAO Weiguangl, FU Tianchiz, GUO Yuliangl, CAI Nianl, DING Yuandal, YOU Yang1

(1. School of Resources and Earth Science, China University of Mining and Technology, Xuzhou 221116, China,
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Abstract: In order to solve the problem of leakage of coalbed methane wells in a mining area in Shanxi,
through choosing suitable plugging slurry, using PHP, 801 plugging agent, water glass and vegetable gum as
plugging materials, the index of plugging slurry was measured including specific gravity, water loss, plastic
viscosity, apparent viscosity, and dynamic shear force. The significance of each material(factor)was analyzed
by range analysis and variance analysis. The results showed that the plastic viscosity and apparent viscosity
were most affected by PHP; water glass had the greatest impact on the water loss time; the 801 plugging agent
had the greatest impact on the dynamic shear force. The optimum formulation of plugging slurry was deter-
mined with larger viscosity, larger shear force and lower water loss. The rheological equation of the optimal
formula for plugging slurry was established. The plugging performance of the plugging slurry was measured
by simulation test. The plugging efficiency of plugging slurry was inspected by four CBM drilling engineer-
ing practices.
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Table 1 Formulation design of plugging slurry  Hfi: g
PHP 801
1 8 40 20 10
2 10 60 40 20
3 12 80 60 30
F2 EXHBEER
Table 2 Orthogonal experiment results
/mL np /(mPa-s) 72 /(mPa-s) 74 /Pa 7 /Pa 7 /Pa
1 1.04 9.9 80 85 5.1 4.5 6.5
2 1.05 10.0 65 85 20.4 7.5 10
3 1.00 9.4 80 120 40.8 12.5 15
4 0.94 9.8 125 137.5 12.75 7 10
5 1.03 10.0 100 115 15.3 9.5 11.5
6 1.02 11.4 85 115 30.6 10 13.5
7 0.92 9.9 70 75 5.1 7.5 7.5
8 0.92 11.0 80 85 5.1 5 7.5
9 0.82 9.2 70 75 5.1 5 9.5
Ty Ma 74 T T
2.2
8~10 mL 70~125 mPa-s \"
75~135 mPa-s @
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Fig.1 Variation trend of gravity and water loss with various factors
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Fig.2 Variation trend of plastic viscosity and apparent viscosity with various factors
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Fig.3 Variation trend of dynamic shear force with various factors
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Table 3 Variance analysis of orthogonal experiment
F
A 0.034 2 16.819 ok
B 0.004 2 2.149
C 0.005 2 2.676
D 0.003 2 1.569
e 0.008 8
A 0.606 2 2.852
B 0.346 2 1.267
C 2.220 2 10.447 ok
D 0.806 2 3.793 *)
e 0.850 8
A 1 705.538 2 16.469 *oE
B 289.911 2 2.790
C 38.891 2 0.376
D 705.578 2 6.813 *
e 414.236 8
A 2 954.203 2 25.482 *ok
B 104.158 2 0.898
C 104.158 2 0.898
D 10 112.500 2 8.733 ok
e 463.736 8
A 504.305 2 20.835 ok
B 495.635 2 20.476 ok
C 105.485 2 4.358 *)
D 226.865 2 9.373 *k
e 96.821 8
o F >Fon(2, 8) * Fo01(2,8)>F > Foos(2, 8) *) Foos(2, 8)> F > Fo.(2, 8)

A PHP B 801 C D
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Table 4 Test results of interactions
/mL np/(mPa-s) na/(mPa-s) 74/Pa 7 /Pa 7 /Pa
1 0.98 9.5 44 50 6.12 5.0 10.0
2 1.03 7.2 48 60 12.24 7.0 12.0
3 0.95 8.1 48 60 12.24 5.5 10.5
4 0.96 7.9 40 50 10.20 7.5 12.5
5 0.98 10 48 55 7.14 5.0 11.0
6 1.05 9.8 65 70 5.10 6.5 10.5
7 1.04 9.0 60 75 15.30 7.0 12.5
8 1.02 7.0 49 63 13.77 7.5 13.0
£S5 ZEEMRESH
Table 5 Range analysis of interaction
A B A B C A C B C D A D B D cC D
K, 0980 1.010 1.018 0.988 1.000 0.985 1.008 0.985 1.000 1.018
K> 1.022  0.993 0.985 1.015 1.002 1.018 0.995 1.018 1.002 0.985
R 0.042 0.017 0.033 0.027 0.002 0.033 0.013 0.033 0.002 0.033
K 8.175 9.125 8.175 9.150 8.600 8.600 9.050 8.600 8.600 8.175
K,  8.950 8.000 8.950 7.975 8.525 8.525 8.075 8.525 8.525 8.950
R 0.775  1.125 0.775 1.175 0.075 0.075 0.975 0.075 0.075 0.775
K, 45.000 51.250 50.250 50.000 51.500 45.250 52.250 45.250 51.500 50.250
K, 55500 49.250 50.250 50.500 49.000 55.250 8.250 55.250 49.000 50.250
R 10.500 2.000 0.000 0.500 2.500 10.000 4.000 10.000 2.500 0.000
K;  55.000 58.750 61.875 60.000 60.625 54.375 61.250 54.375 60.625 61.875
K, 65.625 61.875 58.750 60.625 60.000 66.250 59.375 66.250 60.000 58.750
R 10.625 3.125 3.125 0.625 0.625 11.875 1.875 11.875 0.625 3.125
K, 10.200 7.650 11.857 10.200 9.308 9.308 9.180 9.308 9.308 11.857
K, 10328 12.877 8.670 10.328 11.220 11.220 11.348 11.220 11.220 8.670
R 0.128  5.227 3.187 0.128 1.912 1.912 2.168 1.912 1.912 3.187
K K, R=|K\-K>|
PHP 3 BRRARAEANBESHERRARETAE
801 3.1
PHP
PHP PHP

801



. 204 -

B MRS B R

% 46 %

PHP : 801
3.2

=1:8:4:2

140
120
100

80

60

TIYIR Ji/Pa

40

20

0 200 400 600 800 1000 1200
BT

4
Fig.4 Rheology curve of plugging slurry
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Table 6 Test on plugging effect of plugging slurry after

optimization

/mm /mL /MPa

1 0 2.4

2 0 2.1

3 0 1.8

4 0 1.4

5 0 1.1

36( ) 5 0.6
4.2
ZH87

479.95 m 0.2 MPa
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