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Modification function of magnetic treatment on grouting clay slurry

XUE Weifeng'*®, WANG Sujian®’, DENG Zengshe™*, HUANG Kejun®”,
HAN Lei**, JI Ruijun®, LIANG Shaojian™
(1. College of Geology and Environment, Xi’an University of Science and Technology, Xi’an 710054, China; 2. Shaanxi
Coal and Chemical Technology Institute, Xi’an 710065, China; 3. National & Local United Engineering Research Center
of Green Safety Efficient Mining, Xi’an 710065, China)
Abstract: Clay slurry was treated through magnetization. The characteristics of the physical property change of the
clay slurry after magnetic treatment such as viscosity, density, pH value, conductivity, syneresis rate, concretion
rate and anti-permeability were studied. After magnetic treatment, density, viscosity and syneresis rate of the clay
slurry decrease, pH, conductivity and concretion rate increase, the syneresis rate and the concretion rate are im-
proved with the magnetization time. The magnetic treatment improves the rheological property of clay slurry, the
anti-permeability performance of the cemented body of clay slurry after magnetic treatment rises greatly compared
to the cemented body of clay slurry not treated by magnetization. After the magnetic treatment, the Zeta electrical
potential and pH of the clay slurry increase, resulting in increase of dispersion, reducing the syneresis rate and in-
creasing the concretion rate. The improvement of anti-permeability performance of the same quality clay slurry
benefits from the significant increase of the concretion rate of the magnetically treated clay slurry, while the de-
crease of its viscosity results from the strong repulsion among the particles of clay slurry after the magnetic treat-

ment.
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Table 1 Testing results of the physical properties of clay slurry before and after magnetization
) /(g-em™) /(Pas) pH /(us'em™) 24 h /% 24h /%
C o y
201 1500 118 116 17.45 17.22 8.46 8.55 372 408 59.0 51 41.0 49
1.7 -1 1350 122 120 17.54 17.36 8.41 8.58 394 419 53.5 33 46.5 67
141 1457 130 129 18.28 17.91 8.13 8.31 436 457 47.0 26 53.0 74
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Fig.5 Syneresis rate change of different liquid-solid ratio
clay slurry
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Fig.6  Variation of concretion rate of clay slurry with
magnetization time
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Table 2 Variation of syneresis rate and concretion rate of clay slurry with magnetization time
¢ ) " n 1% /%
0.23 1.5 11.5 98.5 88.5
0.43 2.0 20.0 98.0 80.0
1.18 5.0 46.0 95.0 54.0
1.7 1 1350 2.87 10.0 51.0 90.0 49.0
4.68 13.5 52.5 86.5 47.5
6.0 15.5 53 84.5 47.0
24.0 33.0 53.5 67.0 46.5
0.13 0.5 6 99.5 94
0.37 1 13 99 87
0.95 2 35 98 65
1.10 2 43 98 57
L4 | 457 1.48 3 46 97 54
1.80 3 46.5 97 53.5
2.23 4 47 96 53
2.46 4 47 96 53
17.28 20 47 80 53
24.00 26 47 74 53
(24 h) e
14:1 -:F: "’"'t:“ ...
24n .
7
30 min 20 min
18.92% 11.11% 50 min
30 min 13.33%
5.71%(  3) 20 min 30 min ;
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Fig.7 Syneresis rate and concretion rate of magnetized clay
slurry in different magnetization time
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Table 3 Variation of syneresis rate and concretion rate with different magnetization time
1% 1%
( ) /g
20 37 63
14:°1 1457 30 30 47 70 53
50 26 74
24 20 30 50 min
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50 min F4 TR EF L RIE Zeta BALE
Table 4 Zeta potential value of clay slurry in different
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Fig.8 Impermeability test of magnetized clay slurry
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Fig.9 Zeta potential value of clay slurry with different mag-
netization time
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