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Naohiro Hara and Tsuyoshi Imakita

Abstract

This work have been studied for the water fluctuation in time and space in case of the
ground water penetration into the unsaturated bentonite with development of the
necessary test equipment.

The test equipment necessary for this test, was designed on consideration of the
adiabatic condition, sensors for pH, salt and water measurement. The thickness of the
bentonite specimen was set to 10cm and the temperature slope was enable to set between
80 and 100 at the both end of the specimen. The water for penetration was pushed
by gas constant pressure up to 1MPa. The glass electrode for pH, electric conductivity for
salinity and moisture sensor for lower water content and water sensor for higher were used
as the sensors.

The fluctuation of salt and water in the ground water penetration test to bentonite was
estimated.

The sensor data were treated as parametric data, because those data could not calibrated
in those high temperature and under those high bentonite swollen pressure. For another

development should be needed for water sensor.

This work was performed by Kobelco Research Institute,Inc. under contract with Japan
Nuclear Cycle Development Institute.
JNC Liaison:JNC Tokai Works, Waste Management and Fuel Cycle Research

Center, Waste Isolation Research Division, Barrier Performance Group

Kobelco Research Institute,Inc.
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40mm — 50mm 48.5 0.053
50mm — 60mm 48.5 0.053
60mm — 70mm 48.5 0.053
70mm — 80mm 48.5 0.053
80mm — 90mm 48.5 0.053
90mm -100mm 48.5 0.028
¢ 60mm 1.6g/cm?)
(()) (ton/cm?)
Omm — 10mm 48.5 0.085
10mm — 20mm 48.5 0.071
20mm — 30mm 48.5 0.060
30mm — 40mm 48.5 0.057
40mm — 50mm 48.5 0.053
50mm — 60mm 48.5 0.053
60mm — 70mm 48.5 0.057
70mm — 80mm 48.5 0.053
80mm — 90mm 48.5 0.053
90mm - 100mm 48.5 0.035
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4.4
1.6g/cms3
3.5%NacCl
0.8MPa
190 214 214
340ml
75
NacCl
22 pH
4.5
0 0 0 0
No. () D) No. () ()
1 25.0 99 1 23.8 94
2 23.9 95 2 23.3 92
3 23.9 95 3 23.0 91
4 24.4 97 4 22.5 89
5 23.4 93 5 21.8 87
6 23.0 91 6 22.1 88
7 23.0 91 7 21.3 85
8 23.6 94 8 22.9 91
9 24.4 97 9 23.6 94
10 26.7 106 10 26.1 104
105
25.2%
lcm?® cm?®
1.6/2.64x 3/10 1.6/2.7x 7/10 0.5966
1cm? (cm’)
1-0.5966 0.4034
lcm® @
0.4034x 0.998206 4.027
lcm?® %)
4.027/1.6x 100 25.2
2.64g/cm?
2.79/cm?®
1.6g/cm?®

3:7
0.998206g/cm® at 20
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(1)

a.
V1 3
V1l 10.0%
V1
15 15
5 867.9¢
35r.p.m. 30
b.
1.6g/cm3(
1.72g/cm?3) 10mm
( @ 75mm 76.2¢g
10mm
100mm
C.
4.1
10mm

3 0.1% 5 0.1%

V1 45009 3 868.79

¢ 60mm 48.89)
3mm
10m

4.7

5mm
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4.7

( ¢ 75mm 1.6g/cm?3)
9) (ton/cm?)
Omm - 10mm 76.18 0.106
10mm - 20mm 76.18 0.072
20mm - 30mm 76.18 0.059
30mm - 40mm 76.18 0.036
40mm - 50mm 76.18 0.041
50mm - 60mm 76.18 0.039
60mm - 70mm 76.18 0.041
70mm - 80mm 76.18 0.041
80mm - 90mm 76.18 0.041
90mm - 100mm 76.18 0.041
( ¢ 60mm 1.6g/cm?3)
() (ton/cm?)
Omm - 10mm 48.75 0.064
10mm - 20mm 48.75 0.053
20mm - 30mm 48.75 0.053
30mm - 40mm 48.75 0.053
40mm - 50mm 48.75 0.053
50mm - 60mm 48.75 0.053
60mm - 70mm 48.75 0.053
70mm - 80mm 48.75 0.053
80mm - 90mm 48.75 0.053
90mm - 100mm 48.75 0.053
( @ 60mm 1.6g/cms3)
) (ton/cm?)
Omm - 10mm 48.75 0.064
10mm - 20mm 48.75 0.060
20mm - 30mm 48.75 0.050
30mm - 40mm 48.75 0.053
40mm - 50mm 48.75 0.053
50mm - 60mm 48.75 0.057
60mm - 70mm 48.75 0.057
70mm - 80mm 48.75 0.057
80mm - 90mm 48.75 0.057
90mm - 100mm 48.75 0.060
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V 60meq/100g
Na 43 53meq/100g Ca 7 8meq/100g
30wt
60%x 0.7=42meq/100g
120 (50
60meq/100g)

D 50meq/100g 40meq/100g

1:1 9:1

25

25 x 3.5 100x 35.5 (35.5 23) 0.53

0.2 0.3
25 x 3,5 100x 23 (355 23) 0.34
14 15

50meq/100g

(1.4 1.5) 50meq/100gx 23 1000 (1.4 1.5) 1.15 0.25 0.35

pH
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4.10(0)
No. () %) No. %) ()
1 27.1 108 1 24.1 96
2 27.7 110 2 22.4 89
3 25.2 100 3 22.9 91
4 23.0 91 4 24.1 96
5 23.0 91 5 23.6 94
6 23.0 91 6 21.8 87
7 22.9 91 7 23.0 91
8 23.0 91 8 23.8 94
9 24.1 96 9 22.9 91
10 25.8 102 10 24.2 96
4.10(2)
) ) ) ()
No No.
1 25.2 25.8 100 102 1 21.7 23.5 86 93
3 23.5 25.0 93 99 3 22.1 24.2 88 96
5 22.1 22.9 88 91 5 21.4 21.5 85 85
7 24.7 23.3 98 93 7 22.5 23.3 89 93
9 24.5 24.8 97 98 9 23.3 22.6 93 90

105
25.2%
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” No.6 p.61 2000

2) Ola Karnland and Roland Pusch :* Cementation phenomena of importance
for the performance of smectite buffers in HLW repositories” , Radioactive
-Waste Management and Environmental Remediation,p.853 1995

3) ‘ )
PNC TN8410 92-057 1992

4) “ ( )" PNC TNB8410 92-169
1992
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No. (9) (9) (9)
1 7.825 6.260 1.565
2 8.217 6.631 1.586
3 8.584 6.927 1.657
4 7.861 6.322 1.539
5 8.182 6.631 1.552
6 8.130 6.610 1.520
7 8.062 6.552 1.510
8 7.690 6.222 1.467
9 7.964 6.401 1.563
10 8.082 6.379 1.703
No. (9) (9) (9)
1 8.085 6.532 1.553
2 8.318 6.744 1.575
3 8.120 6.605 1.515
4 7.926 6.468 1.458
5 8.297 6.812 1.485
6 8.188 6.704 1.485
7 8.245 6.797 1.448
8 8.383 6.820 1.563
9 8.311 6.726 1.585
10 8.357 6.625 1.733

(1)-
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No. (9) (9) (9)
1 5.007 3.939 1.067
2 5.927 4.642 1.285
3 6.165 4.925 1.241
4 5.972 4.856 1.116
5 6.039 4910 1.129
6 7.002 5.694 1.309
7 7.965 6.482 1.483
8 5.231 4.254 0.977
9 7.611 6.134 1.477
10 7.218 5.738 1.479
No. (9) (9) (9)
1 0.9604 0.7673 0.1931
3 1.9415 1.5724 0.3691
5 1.7082 1.3992 0.3090
7 1.8196 1.4590 0.3606
9 2.8663 2.3021 0.5642
1 1.4896 1.1839 0.3057
3 2.4166 1.9334 0.4832
5 1.6946 1.3787 0.3159
7 1.8038 1.4629 0.3409
9 2.3755 1.9041 0.4714

(2)-
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No. (9) (9) (9)
1 4.506 3.632 0.874
2 6.015 4.916 1.099
3 5.986 4.871 1.115
4 5.212 4.201 1.011
5 6.858 5.549 1.309
6 6.682 5.487 1.195
7 6.902 5.612 1.290
8 5.170 4177 0.993
9 6.919 5.631 1.288
10 5.985 4.819 1.165
No. (9) (9) (9)
1 1.5676 1.2879 0.2797
3 1.8374 1.5051 0.3323
5 2.7167 2.2371 0.4796
7 2.2526 1.8385 0.4141
9 2.1855 1.7723 0.4132
1 2.0181 1.6338 0.3843
3 2.3157 1.8644 0.4513
5 2.2991 1.8919 0.4072
7 2.1063 1.7077 0.3986
9 1.8799 1.5331 0.3468

3)-
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