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We have been developping the technique for measuring the chemical composition of porewater
using low-decolorant pH test papers and high-absorbancy pads embedded in compacted bentonite.
Previously, we reported that the pH of porewater near the infiltration surface slightly decreased with
time in compacted bentonite contacted with distilled water. Preliminary thermodynamic calculations
have suggested that the porewater pH decrease near the infiltration surface observed in experiments
using distilled water may be due to partial oxidation of trace amounts of pyrite in Kunigel V1. Such
interpretation has not been verified experimentally by using Kunipia F which does not include pyrite
as the accessory minerals in bentonite, however. Additionally, it is also suspected that the material
used in the experiments (i.e., ceramic filter) and the experimental condition (i.e., bentonite contacts
with the static solution) can affect the variations of porewater pH near the infiltration surface. Thus
the following experiments with distilled water were conducted to identify the reason of temporal pH
variations near the infiltration surface.

(1) Experiments using Kunipia F

(2) Experiments using the alternative filter (i.e., combination of plastic filter with membrane filter)

(3) Experiments using the alternative experimental condition (i.e., bentonite contacts with the

stirred solution)

As the results, the decrease of porewater pH near the infiltration surface is observed, although the
Kunipia F is used. Difference of variations is not observed by using the alternative filter and
experimental condition. Therefore, it would be suggested that the pH decrease near the infiltration
surface may not be due to these factors but be due to another factor which affects the porewater pH
variations.

Keywords : Compacted Bentonite, Porewater pH, Kunigel V1, Kunipia F, Temporal Variations
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1[9g] [mg/g] Table 2-2(a),(b)
[meq/100g] Table2-3(a) (d)
100[%] [%] Table2-4(a)
(d)
_ ) xx
XX
V1
=< ) xx
V1
O XX
V1
_ ) XX XX 01
( 40[mm] 2[mm] ( ) )
10 ( 18 20[mm]) 11 ( 20 22[mmD)
Table 2-1(a) [wt%]
Na20 K20 Ca0 MgO | Total-S | CO2 Cl S04
__ 3.3 <0.1 0.5 3.3 <0.1 0.25 < 0.01 0.04
_ . 3.2 <0.1 0.5 3.2 <0.1 0.27 |<0.01| 0.05
__ 0 3.2 <0.1 0.5 3.2 <0.1 0.29 <0.01 0.06
_x_ 0 2.4 0.3 2.2 2.1 0.3 - - -
x_ @ - - - - - 1.86 - -
x_ 03 - - - - - - <0.01 0.12
X 04 2.4 0.3 2.5 2.1 0.3 - - -
x5 - - - - - 1.89 - -
x| - - - - - - |<o0.01] 0.13
x_ 10 2.4 0.3 2.4 2.0 0.3 - - -
x_ 1 - - - - - 1.91 - -
x 0| - - - - - - |<o0.01] 0.14
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Table 2-1(b)

JAEA-Data/Code 2006-017
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Table 2-2(a) [mg/g]

Na | K | Ca Mg | Total-S| CO2 cl S04
__ 01| 245 [ <0.8 3.6  19.9 <1 2.5 0.1 | 0.4
__ 02| 23.7 <0.8 3.6 19.3 <1 2.7 0. 0.5
05| 23.7 | <0.8| 3.6 | 19.3 <1 2.9 0. 0.6
x_ 01| 17.8 2.5  15.7 @ 12.7 3 - - -
x_w| - i - i - 18.6 - -
x_ 03 - - - - - - 0. 1.2
x_ 04| 17.8 | 2.5 | 17.9  12.7 3 - - -
x5 - - - - - 18.9 - -
x_ 06| - - - - - - 0. 1.3
x_ 10| 17.8 | 2.5 | 17.2 | 12.1 3 - - -
x| - - - - - 19.1 - -
x_ 1 - - - - - - 0. 1.4

>
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Table 2-2(b) [mg/g]

Na | K | Ca | Mg |Total-S| CO2 | ClI | SO
0l | 23.7 | 0.8 | 1.4 @ 18.7 <1 - - -
Y. - - - - - 1.1 - -
03 - - - - - - |<0.1] 01
05 | 24.5 0.8 | 5.0 19.9 <1 - - -
06 - - - - - 4.2 - -
07 - - - - - - |<o0.1] 0.2
09 | 23.7 | 0.8 | 5.0 @ 19.3 <1 - - -
10 - - - - - 4.2 - -
1 - - - - ; - | <0.1 0.2
0l | 17.1 | 2.5 | 10.0 @ 12.7 3 - - -
Y. - - - - - 17.7 - -
03 - - - - - - <0.1 1.0
04 | 17.1 | 2.5 | 17.9 | 12.7 3 - - -
05 - - - - - 19.0 - -
06 - - - - - - <0.1 1.1
10 | 17.1 | 2.5 | 17.9 | 12.7 3 - - -
1 - - - - - 18.8 - -
Y. - - - - ; - <0.1 1.2
>0l | 17.1 | 2.5 | 9.3 | 12.1 3 - - -
% 02 - - - - - 17.7 - _
_x 03 , i} , - - - <0.1 1.0
> 04 | 16.3 | 2.5 | 17.9 12.7 3 - - -
% 05 - - - - - 19.3 - -
% 06 - - - - - - <01 1.1
<10 | 16.3 2.5  17.9  12.7 3 - - -
<11 - - - - - 19.0 - -
% 12 - - - - - - <0.1 1.1
o0l | 17.1 | 2.5 | 7.9  12.7 3 - - -
oW - - - - - 17.6 - -
o 3 , - , - - - <0.1 0.9
004 | 16.3 | 2.5 | 18.6  12.7 3 - - -
o 05 - - - - - 19.0 - -
o 06 - - - - - - <0.1| 1.2
o010 | 16.3 2.5  18.6 12.7 3 - - -
o1 , - , , } 19.2 , ,
o 12 - - - - - - | <0.1] 11

_ 23 ~ 24
> 27 o 27
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Table 2-3(a)

JAEA-Data/Code 2006-017

Na* K Mg?* Ca* Total
] 79.2 1.2 0.7 10.8 92.0
. 80.0 1.3 0.7 13.2 95.2
03 79.2 1.1 0.8 13.4 94.5
05 80.2 1.2 0.6 13.8 95.8
x_ 0 61.4 0.4 1.2 13.5 76.5
x_ 04 61.4 0.3 0.9 13.9 76.5
x 10 60.0 0.3 1.1 14.2 75.6
Table 2-3(b)
Na* K* Mg? Ca* Total
_ 04 82.8 1.1 1.0 13.2 98.1
_ 08 83.1 1.1 1.0 13.4 98.6
12 81.8 1.0 1.1 14.7 98.6
0 57.2 0.8 1.6 13.3 72.9
_ 02 59.6 0.8 1.5 16.8 78.7
04 58.9 0.7 1.3 16.3 77.2
o7 59.1 0.9 1.2 16.2 17.4
_ 10 56.4 0.8 1.1 15.9 74.2
> 01 61.2 0.6 1.9 20.9 84.6
_>x< 02 58.6 0.6 1.8 24.0 85.0
_>x< 04 59.6 0.7 1.5 23.1 84.9
> 07 60.4 0.7 1.5 23.3 85.9
> 10 58.6 0.6 1.4 22.2 82.8
o 01 56.2 0.7 2.0 13.0 71.9
_o 02 56.5 0.7 1.6 15.7 74.5
_o 04 55.7 0.7 1.4 16.4 74.2
_o 07 57.0 0.7 1.4 16.7 75.8
_o 10 55.9 0.6 1.2 16.1 73.8
Table 2-3(c)
[meq/100g]
Na* K* Mg?* Ca* Total
92.6 1.1 0.1 8.7 102.5
57.6 0.5 0.7 7.6 66.4
Vi 51.1 0.7 0.7 8.0 60.5
Av. | 54.4 0.6 0.7 7.8 63.5
Table 2-3(d)
Na* K* Mg** Ca* Total
Vi 62.5 0.6 0.8 11.7 75.6
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Table 2-4(a)

JAEA-Data/Code 2006-017

Na* K Mg?* Ca* Total
- - 01 86.2 1.3 0.8 11.8 100.0
_ 02 84.0 1.4 0.7 13.9 100.0
03 | 83.8 1.2 0.8 14.2 100.0
; _ 05 83.7 1.3 0.6 14.4 100.0
_Xx_ 01 80.3 0.5 1.6 17.6 100.0
_Xx_ 04 80.3 0.4 1.2 18.2 100.0
x 10 79.4 0.4 1.5 18.8 100.0
Table 2-4(b)
Na* K* Mg? Ca* Total
_ 04 84.4 1.1 1.0 13.5 100.0
_ 08 84.3 1.1 1.0 13.6 100.0
12 83.0 1.0 1.1 14.9 100.0
0 78.5 1.1 2.2 18.2 100.0
_ 02 75.7 1.0 1.9 21.3 100.0
04 76.3 0.9 1.7 21.1 100.0
o7 76.4 1.2 1.6 20.9 100.0
_ 10 76.0 1.1 1.5 21.4 100.0
> 01 72.3 0.7 2.2 247 100.0
_>x< 02 68.9 0.7 2.1 28.2 100.0
_>x< 04 70.2 0.8 1.8 27.2 100.0
> 07 70.3 0.8 1.7 27.1 100.0
> 10 70.8 0.7 1.7 26.8 100.0
o 01 78.2 1.0 2.8 18.1 100.0
_o 02 75.8 0.9 2.1 21.1 100.0
_o 04 75.1 0.9 1.9 22.1 100.0
_o 07 75.2 0.9 1.8 22.0 100.0
_o 10 75.7 0.8 1.6 21.8 100.0
Table 2-4(c)
[%]
Na* K* Mg?* Ca* Total
90.3 1.1 0.1 8.5 100.0
Vi 86.7 0.8 1.1 11.4 100.0
84.5 1.2 1.2 13.2 100.0
Av. | 85.6 1.0 1.1 12.3 100.0
Table 2-4(d)
Na* K* Mg** Ca* Total
V1 82.7 0.8 1.1 15.5 100.0
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(
)
(D)
Table 3-1(n=3 )
(
)
(
( 0.11[gD 30[ml] (
)
( 0.45[pam] 10,000
)
Table 3-2(n=3 )
( (ADVANTEC)
)
( )
Table 3-1 [ppm]
Na K Ca Mg
0.59 0.110 0.260 0.053
0.42 0.105 0.093 0.011
4.03 0.89 0.531 0.025
Table 3-2 ( ) [g/0]
Na K Ca Mg
62 3 140 17
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(FeS2)
S04
S04 Na2S04
4.17e-5[mol/g] 2.%) 40.21[9]
S04 1.68e-3[mol]( 161[mg]) 1[g] 4[mg]
Table2-2(a) 1[g] S04
0.5[mg] 3.5[mgl( 87.5[%1)
S04 1.50e-3[mol]
89.4[%] (Table 4)
(¢ 87.5[%] ) (
89.4[%] )
Na2S04 ( 10[mm])
Table 4 S04 S04
V1
S04 [mol] S04 [mol]
0 1.4989e-3 6.1752e-5
1 8.1191e-5 1.0798e-5
2 3.7004e-5 7.3009e-6
3 3.1071e-5 5.3336e-6
4 2.4035e-5 4.5467e-6
5 1.6186e-5 4.0330e-6
6 1.2693e-5 3.4950e-6
7 1.0843e-5 2.9685e-6
8 9.0568e-6 2.6392e-6
9 7.3862e-6 2.3548e-6
10 5.9332e-6 2.4045e-6
12 4.4852e-6 3.5193e-6 /
14 4.0900e-6 3.6789%¢-6
17 3.8081le-6 3.7051e-6 /
20 3.6716e-6 3.6623e-6
23 3.5911e-6 3.5020e-6 /
27 ( ) 3.0931e-6
1.7539e-3 1.2879%e-4

| 1.6768e-3[mol/40.21g] | 3.1039e-4[mol/17.34g] | _— |
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