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Study on Bentonite-based Buffer Material of Radioactive Waste Disposal Facility
— Influence of Cement Leachate on Bentonite Impermeability —
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Hiroshi Kubo Kensuke Fujii

Abstract

Cementitious materials and bentonite are planned for use as engineered barriers for the disposal of TRU
waste from nuclear fuel reprocessing. When groundwater penetrates cementitious material, hyperalkaline
water containing Ca ions may leach out and change bentonite physicochemically, resulting in degradation of
its barrier performance. Furthermore, ion concentration of groundwater may increase due to dissolution of
nitrate salt in some wastes. To investigate the hydraulic characteristics of bentonite under the disposal
environment, hydraulic conductivity tests were performed using hyperalkaline solutions that imitate cement
leachate and sodium nitrate solution. It was shown that ion concentration of permeant solution and
exchangeable cation type of smectite had a large impact on bentonite impermeability.
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Alteration of Bentonite by Cement Leachate

Table 1
Physicochemical

Properties of Bentonite

pH
(2g /

1/2
100ml) (m1729)

(mM/100g)

(CEC) (meq/100g)

(meq/100g) | Na* | K* | Ca® | Mg*

10.3 18 57

73 70.7| 1.1 {13.2] 0.9 |85.9

Table 2

Chemical Composition of Bentonite

Si0, | AL,O, | MgO | Ca0 | Na,0

Fe,0, | S0, | K0 | Tio, | Bao | Mno | (%)

76.9(14.22.32|2.20 | 2.06

1.35]0.43(0.27|0.12 | 0.06 | 0.05 |99.92
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Table 3 pH
pH and Chemical Composition of Permeant Solutions
mmol/L
P T« Ca | Mg | Al | Si | Noy
Dw 7.0 NA NA NA NA | NA NA NA
cw 13.0 ND ND 22 ND | ND ND ND

AW | 13.2 49 43 4.7 ND | ND ND ND

AWN || 13.1 | 816 36 3.8 ND | ND ND 2580

N-L 6.0 661 | 0.17 | 0.02 ND | ND | 0.02 626

N-H 5.9 | 3001 | 0.05 | 0.003 | ND | ND | 0.02 | 2709

NA (Not analysis) ND
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Fig. 3
Schematic Diagram of Hydraulic Conductivity Test

Photo 1
Appearance of Hydraulic Conductivity Test

Table 4
Hydraulic Conductivity Test Conditions
Vi
3 5
30 wth
1.6 Mg/m?
@50><10 mm

DW CW AW AWN N-L N-H

bpw 0.3 Cw 0.4, AW 0.3
MPa AWN 0.05, N-L 0.05 N-H 0.05

20=+3
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Results of Methylene Blue Test
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