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The permeability characteristics of integrated backfill materials
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Abstract: In this study, the authors improved osmosis device on the basis of previous researches. Through the
self-made multifunctional osmotic swelling meter in a nitrogen pressure of 1.0 MPa, and under different condi-
tions of content, coefficient of load, compacted density, and water breakthrough time pressing, the authors ob-
tained the permeability coefficient of zeolite-bentonite-pyrite mixture and attapulgite-stone-bentonite-pyrite mix-
ture for two groups of samples. The results showed that the permeability of the integrated backfill material
changed little with time, and was basically consistent with Darcy’s law. Under the same dry density and water
content rate conditions, with the increase of the content of bentonite, the permeability coefficient of different
mixed minerals decreased. When bentonite content proportion in zeolite mixture or attapulgite stone minerals
was not less than 60% , the permeability coefficient satisfied the requirement of less than 7 X 10~ m/s perme-
ability coefficient in high-level radioactive disposal of backfill material. Under the same conditions, because the
zeolite is characterized by non-sticky property, large porosity, and good permeability, the water in the zeolite

mixture permeated faster than that of the mixture. In the same dry density and water content rate, the greater
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the compaction of the loads of different mixtures, the smaller the permeability coefficient, and vice versa. From

loads of 50~100 MPa, the permeability coefficient changed little. Thus, the study of the permeability charac-

teristics of the mixture of different ratios and different influence factors, could provide a theoretical basis for the

construction of a new type of cushion backfill material in the future.
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Table 1 Physical-chemical and engineering indexes of Xinjiang bentonite

B (mL/15 @0 RS (mL/g)  BAE{H(mL/3 @) pH 18 W% 5 (Meg/100 g0 CEC(Meg/100 ) R %) YRR %)
>100 28 42 8.8 139 82 82.3 27
e 2% e 3 ) - 3 s Bk FHEL
RFEEGAEC0)  FE /e W THEgen®)  ALEAC%) LB BEESREC W/
14.47 2.23 2.52 1.89 24.10 0.32 51.1 0.21
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Table 2 Mineral component content of the mixture

/B WA Iy g+
Z5Bs 50 50
Z,Bg 40 60
758, 30 70
2By 20 80
ZyByg 0 100
AsBs 50 50
AyByg 40 60
AsBy 30 70
AgByg 20 80
AgBjo 0 100
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Table 4 The infiltration parameters of ZB and AB under pressure

pERER /BN T (g/em?) R (g/em?) FLERZEC% ) BFKEC%) 20C F2E R0 Mm/s)
YA 1.68 1.98 21.98 16.3 10.721
Z,Bq 1.69 1.99 21.02 15.4 8.366
AL 1.70 2.01 20.21 15.9 3.978
Z,Bg 1.67 2.02 20.06 15.5 0.964
ZoBi 1.66 2.08 20.11 15.3 0.016
AsBs 1.65 1.97 22.01 15.5 5.646
AyBg 1.70 2.08 20.03 15.1 3.765
Az 1.69 2.13 19.57 15.4 1.841
ABg 1.72 2.03 20.09 15.2 0.365
AoByo 1.71 2.06 20.12 15.6 0.015
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Table 5 The infiltration parameters of ZB and AB under pressure

REWAR EHIEA (MPa)  TH#E(g/em’®) JEHIZEE(g/em®  FLBFEC%) FKEC%) 20°C FBERE0 M m/s)
7B, 10 1.68 1.27 25.16 15.21 42.7
758, 25 1.71 1.49 23.47 15.25 18.6
758, 50 1.70 1.78 22.12 14.90 3.67
7B, 75 1.66 1.94 21.89 15.19 2.91
7B, 100 1.69 2.01 20.21 15.54 2.11
AsBy 10 1.72 1.41 23.34 15.41 29.9
AsB; 25 1.69 1.64 23.04 15.25 12.1
AsB; 50 1.70 1.84 22.12 15.50 1.87
AsB; 75 1.74 2.01 20.86 15.27 1.37
AsB,; 100 1.69 2.00 20.23 15.36 1.15
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