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Relationship  Between  Permeability and
Microstructure of Cement Bentonite

Slurry Concretion
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Abstract: The structure of pores in the concretion of cement
bentonite slurry is measured by mercury-injection method,and
the permeability coefficient of the concretion is measured by
permeability test. According to the test results, the
connections between the permeability and pore structure as
well as the dosage of cenment and bentonite in the cement
bentonite slurry are analyzed. The analysis reveals that the
permeability of cement-bentonite slurry concretion is
controlled mainly by critical size of pores in the concretion.
The smaller the critical size of pores, the stronger the
permeability resistance of the concretion is. and other pore
structure parameters have little influence on the permeability

of the concretion. With the increase of the dosage of cement
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and bentonite, the critical pore size of the concretion will
gradually decrease, and the dosage of cement has greater

influence on the critical size of pores than that of bentonite.

Key  words: cement-bentonite  slurry  concretion;

microstructure;  critical size of pores; permeability

coefficient; mercury-injection method
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Tab.1 Behaviour indexes of raw materials for cement-bentonite slurries

K Jgi +
. - P idrigiive Nz s/ W it/ ToKE/
T3 L G/ % R /% o
H SO it/ AR/ % KEE (L 151 .g7)  (mLeg ) (mmol-100-1 + g1 %
b 2.12 3.6 ks 96.0 14.0 95.62 9.5

x2 ABEREHARREELRER

Tab.2 Mixing ratios of raw materials for cement-bentonite slurries and results of permeability test

. i BiERE/ o ; BiE R
gy M|t/ ke K/ (10" 7cm =~ s 1) o) gt/ ke/ K/ (10"7cm - s 1)
g g g g g g

28 d 60 d 28 d 60 d

Al 300 140 1 000 3.90 1.90 C1 360 140 1 000 4.00 1.70
A2 300 170 1 000 2.30 0.76 C2 360 170 1 000 2.90 0.89
A3 300 200 1 000 2.20 0.65 C3 360 200 1 000 1.40 0.62
A4 300 230 1 000 1.00 0.69 4 360 230 1 000 0.66 0.43
Bl 330 140 1 000 2.90 2.00 D1 390 140 1 000 4.90 2.00
B2 330 170 1 000 2.00 0.73 D2 390 170 1 000 2.70 0.79
B3 330 200 1 000 1.80 0.63 D3 390 200 1 000 1.20 0.57
B4 330 230 1 000 0.82 0.53 D4 390 230 1 000 0.39 0.33
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Fig.1 Permeability test results of slurry concretion

specimens on 28 d
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Fig.2 Permeability test results of slurry concretion

specimens on 60 d
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Fig.3 Mercury injection pressure and void size curve
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Tab.3 Structure parameters of pores in the

concretions of slurries

LEIHEI ™ gt meL e

iy <10nm 7 =100 nm (nﬁ:.ﬁ/—l s AL/
100 nm T g b nm nm

Al 249 352 39.9 1.22 8.51  67.85
A3 24.4 36,0  41.1 1.16 9.13  65.02
A 22,8 354  41.8 1.14 8.97  62.27
Bl 24.1 29.3  46.6 1.16 7.86  68.15
B3 24.6 33.6 41.8 1.11 8.42  61.37
B4 24.7 37.0 383 1.18 8.46  57.81
Cl 28.3 343 37.4 1.32 7.40  66.83
C3 29.8 34.7 355 1.27 7.56  59.36
C4 29.9 356 34.5 1.28 7.18  55.64
DI 32.6 35.5 31.9 1.47 7.10  65.35
D3 30.9 35.2  33.9 1.41 7.54  58.96
D4 31.9 38.3  29.8 1.31 6.03  53.36
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Fig.4 Scatter diagram of permeability Fig.5 Scatter diagram of permeability with Fig.6 Scatter diagram of permeability

with the total pore volume
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Fig.7 Curve of critical void diameter with

the amount of cement
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Fig.8 Curve of critical void diameter with the

amount of bentonite
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the most probable pore diameter

with critical pore diameter
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Fig.9 Diagram for the relationship between porosity

and permeability of porous materials
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