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Alteration of Bentonite and Rock by Cement Pore Fluids

Takatoshi Tgjima Kensuke Fujii
Hiroshi Kubo Y asutaka K uroki

Abstract

Radioactive wastes from nuclear fuel reprocessing should be isolated from the biosphere for an
extremely long time because they contain long-lived nuclides. These wastes are supposed to be disposed of in
rock 500 to 1000m below ground. Cementitious materials and bentonite are used as engineered barriersin such
repositories. After they are closed, groundwater may come in contact with the cementitious materials and
become hyperalkaline. This groundwater is likely to affect the properties of the bentonite and surrounding
rock, and also change their barrier chracteristics such as permeability and adsorption of nuclides. This study
aims at qualitatively investigating the alteration of bentonite and rock by batch experiments with hyperalkaline
solutions at various temperatures (50~100 ) for a maximum of 2 years. Dissolution of bentonite and rock,
and production of minerals were much less with pH11, than with pH>12.5. This suggests that lower akalinity
cement would provide a more stable repository environment, since the leachate pH is expected to be about 11.
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Chemical and Mechanical Properties of Bentonite
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Chemical Composition of Bentonite

sio,

AlLO;|Fe,0,| FeO | TiO, [MgO | CaO [Na,0 | K,O |lg.loss

(%)

61.3

219178 10.27 | 0.14 | 3.24 | 0.51 [ 3.42 | 0.10 | 6.33

98.99

Table 3

pH

pH and Chemical Composition of Alkaline Mixed Solution

( mg/L

mmol/L)

pH

C a2+

Na*

K*

13.0

652
(16.3)

752
(32.7)

1280
(32.8)

Table 4
Specification of Lower Alkalinity Cement

OPC 40
SF 20 983-VSB
FA 40




2) 55
3)
4)
pH
2
2.3
pH
1000/1
100
2.4
2.4.1
1g 110
100
2.4.2
1) Ca(OH),
(OH),
2)
1mol/L NaOH
)]
H10.5
pH11
2.4.3

No.67

60 70
T4 m
40/1
55 5 20 3
0.45u m
Table 5 pH 10.8
pH 12.5
Table 6
1) m
50
2)
3)
50 80 100
1L
2L
50 80
pH Table 6
2 4 pH
pH
pH
pH11.5 pH10.5 Ca
pH
pH12.5
1mol/L KOH
pH13
p
Ca(OH),

80%

RH60%

Table

SEM

7

Table 5 pH
pH and Chemical Composition of Leachate
H ( mg/L mmol/L)
P Ca Na K Vg Si Al
82 30 14 3.0 4.7
1081 o1y | @3 |©38)] ™ |.11)] 0.18)
Table 6
Batch Experiment Cases
No.
MO pH
1 HO| 8.1 50 |30,90,180,360,720
2 50 {30,90,180,360,720
3] Ca(oH). 12.5 | 80 [30,90,180,360,720
4 100 |7,14,30
5 50
1 Ca(OH), 11.5 30 30,90,180,360,720
7 50
Y Ca(OH), 10.5 30 30,90,180,360,720
9 [NaOH, KOH 100
10| Ca(0H), 13 80 (30,60,120,360,720
11 50
12| 100
13 11 80 120,360,720
14 50
Table 7
Analysis Methods and Conditions
RINT 1500w CuKa
18KW 40KV
172 1/2 ,
0.15 0.45m/m
2 /min
ALLQ,
PR
DTA_E%OO 20 /min.
10 30mg
15 20kv
SEM JSH-5600 150 5000
M/100
(mg/L)
Na 0.05 Mg 0.03
K 0.05 Al 0.10
6000 Ca 0.03 Si 0.15
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Alteration of Bentonite Observed by XRD
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Chemical Properties of Granodiorite Sample
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