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Development of the Physical and Chemical Observation Methods and Application for

the Samples in the Simulated High-Level Nuclear Waste Disposals

Takashi Hitomi Masao Uyama

Abstract

A high-level nuclear waste disposal is planned to be constructed at deep underground (approximately 500
m). It comprises a multiple barrier system made of a waste canister, sealing clay, the supporting concrete and
plug concrete, and the surrounding host rock. Specifically, concrete contains soluble alkali ions, and their contact
with the clay and host rock is a concern. Over a long term, the interaction between the alkali ions and clay
increases the degradation of the clay, which loses its function of sealing. To observe the interaction area, the
authors develop a micro-scale observing method combining high-resolution X-ray computer tomography and
local X-ray diffraction. Simultaneously, a full-scale engineering barrier experiment is performed at the Grimsel
test site in Switzerland. The authors apply the observing method to an interface mortar used as a plug and
bentonite used as sealings. Accordingly, the visualized boundary area exhibit the porous and fusion of materials.
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Table 1 E/LXLVORLA
Mix proportion of Concrete

wi/C AT B (kg/m®) SP ccC Acc
(%) w C S SF FS PP (xC.%) (xC.%) (xC.%)
40 172 430 1700 30 50 0.8 15 1.0 6.0
Table 2 EAMEIO—E
List of Materials of Mortar
M I | 89N 5%
AR C CEM Il A-L 325 R @RV T R AL MMEY
B S (FrlzitdkZe L) 0-8mmii 7>
VIAT a—A SF | Nanosilica MEYCO MS660 | 25 U —, HiffMasterRoc MS660 (BASF)
Sk FS | Dramix ZP306 £ Z30mm, 1§0.62mm (Bekaert)
A RRAE PP | (FriZiddkiZe L) A Te LU REHEE
B A SP | GRENIUM T803 AU ALK R, BifEMasterGleniumSKY8403
FAH CC | MEYCO TCC735 FmFEAF|, H{EMasterRocTCC736
A Acc | MEYCO SA160 WAS I EE A, BifEMasterRocSA736

Table 3 XHRCTH L OXHRIEIHT OB E 414
Observation Conditions of X-ray CT and Diffraction

cT B 15004
IR 150ms(3 U )
[LESS 76817 L (fiERIE
LIPS 7.14um(ZK ), 5.08um(E X)
Z 2RO 5.48mmEKF), 3.90mm(H )
! Eif | E—AYA R 0.15mm(7k ), 0.05mm(5 )
[ESlGin] 300s
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Clinochlore FrRIEA
Brucite TN—HA k
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Gypsum (o
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Larnite E—J 4k
Ilite 474K
Muscovite HZERE
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Cross Sections (1.52mm from top (300 layer), 2.54mm (500 layer), 3.57mm (700 layer))
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Longitudinal Cross Section (Left: Center, Right: Bentonite)
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3-Dimentional Digitized Image of Void (Different Rotational View (Clockwise))
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Position of Cross Section of XRD (With Yellow Line)
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Table 5 KRBT AMHEE—2 LT —% L OBk —E&
List of Number of Observed Peaks and Fit Numbers with Minerals at Each Point

Paint Peak#l Quartz Calcite Vaterite Ettringite Albite Anorthite | Clinochlore P\.“Iunrﬁir::rilla llite Muscovite
1 13 0 0 1 3 5 3 10 3 1 3
2 44 0 1 G 8 10 15 11 7 3 2
3 15 0 0 3 4 4 G 4 5 2 3
4 12 0 0 2 1 5 i 1 3 1 0
5 15 0 1 1 4 4 8 4 3 2 3
& 34 0 0 2 7 5 10 8 4 5 4
T 46 0 0 5 i 7 10 10 16 2 ]
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BRI VLT B, BAEANCIE, N R A R
GHEEND EEBDbNRG, TR RIA MBRRBE
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