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Basic characteristics data base of buffer material
(Set of Data)

Hirohito KIKUCHI , Kenji TANAI

Abstract

For the buffer material of geological disposal of High-Level radioactive Waste (HLW)
in Japan, it is expected to maintain its low water permeability, thermal conductivity,
self-sealing, radionuclide sorption and retardation, chemical buffering, overpack
support and stress buffering properties over a long period of time.

Natural clay is mentioned as a material that can relatively satisfy above functions.
Among the kinds of natural clay, bentonite when compacted is superior because (i) it has
exceptionally low water permeability and properties to control the movement of water in
buffer, (ii) it fills void spaces in the buffer and fractures in the host rock as it swells upon
water uptake, (iii) it has the ability to exchange cations and to adsorb cationic
radioelements. Japan Nuclear Cycle Development Institute has extended the basic
characteristics data of buffer material as one of the base information required for safe
regulation of a country and HLW disposal project.

This report presents the basic characteristics data of the buffur material which JNC
acquired by December, 2003 was collected as a collection of data.

Barrier Performance Group, Waste Isolation research Division,
Waste Management and Fuel Cycle Research Center, Tokai Works
Inspection Development Corporation
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2.1
<File name>
Hydraulic characteristics

|: 1992 1997
2003

< Experimental conditions >

V1
[g/lem?] 1.0 1.2 1.4 16 1.8
3 5
[[] O 30 50 60 70
[ ] 25 40 60 80 90

[Mm] @50xH10 ¢@50xH5
[kgf/cm?] 1.0 8.0

JISA 1218 JSF T 311

V1
[g/lem®] 12 1.4 1.6 1.8
[[] 0 30
[ ] 25 60 90

[mMm] @50xH10
[kgf/cm?] 1.0 5.0
ASTM D-1141-98
JISA 1218 JSF T 311

<Details>
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2.2
<File name>

Swelling characteristics

< Experimental conditions >

[g/cm?]

[%]
[ ]
[mm]
[%]
[MPa]

[g/cm3]
[-]
[ 1]

[ ]

[ 1

[mm]

1999
1999
1999
1999
V1 OT-9607

14 16 1.65 OT-9707 1.7 1.8

3 5

0 30

0O 5 6 7 95 10 12 145 16 21

25 40 60 70 90 20

@20xH20

0 5 10 20

0 01 05 10
ASTM D-1141-98

JISA 1217
V1
16 1.8
0 30
6 10
75 79.2 81 85 86 93.1 98 100
20
@20xH20
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V1
[g/cm?3] 1.8
[-] 0
[ ] 10
[MPa] 05 1 2 4
[ 1] 20

[mm] @20xH20
[kgficm?] 0

V1 OT-9607

[g/cm3] 1.6,1.65,1.8

[ 1 10, 16
[ 1 25-40-60-70 25-60<90

[mMm] @20xH20
[MPa] 0.05

<Details>
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2.3

<File name>

Mechanical characteristics

,1992 ,1999

1999

1997 1999

1992

1997 1999
1999
1999
1999
1999

< Experimental conditions >

V1
[g/cm3] 16 1.8
[%] 0
[ 1 6.81 23.65
[ 1] 20

[mm] @30xH60

[mm mint] 0.1[€a 0.17%min1]

JGS T 511
V1
[g/cm?3] 14 16 18 2.0
[-] 0 20 30
[ 1 7
[ 1 20
[mm] @49xH49 @30xH30
[Mm minl] 0.5 0.3
JIS M 0303

;1999
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V1

[g/cm?3] 16 1.8

[-] 0 30

[ 1 5.7 5.9 8.48
[ 1 20

[mm] @60xH20

JGS T411
V1

[g/cm?3] 16 1.8

[-] 0 30

[ 1 7.2 85
[ 1] 25

[mm] @50xH100

[mm min-1] 0.01[€a 0.01%min1]

[MPa] 0.49 098 1.47 196 245 294

JGS T 523
OT-9607

[g/cm3] 1.65

[ 1] 15
[ 1] 25

[mm] @50xH100

[mMm min1] 0.0l1[£a 0.01%min1]

[MPa] 09 14 19 29

JGS T 523
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V1
[g/cm3] 1.6
[-1 30
[ 1] 7.3

[ 1] 25

[mMmm] ¢@50xH100

V1
[g/icm®] 16 1.8
[-] O 30

[ 1 20
[mMmm] ¢@50xH100

[MPa] 0.294 049 0.686 098 196 294 3.92
0.098 0.196 4.41

JGS T 542

V1
[g/lcm3] 1.6 1.8
[-] O 30
L1 7
[ 1 20

[mMm] ¢@50xH100
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V1
[g/cm3] 1.6
[-1 O
[ 1]

[ 1 20
[mMmm] ¢@50xH100

[MPa] 2.94 0.49
0.241 0.145 0.100 0.150

JGS T 541
<Details>
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2.4
<File name>
Heat characteristics
L 1992 1999
2003
< Experimental conditions >
1
V1
[glecm3] 10 1.2 14 16 1.8 2.0
3 5
[F-1 O 30 50 80
[%] 0
[ 1 20 100 20

[mMm]  @50xH10 @110xH120 W100>D50>H50

1999
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<Details>

2.5
<File name>
Compaction characteristics

|: 1999
1999
< Experimental conditions >

V1 OT—9607
3 5 7
[-] O 30 50
[Mm] ¢50xH100

1.0Ec 5.5kJm=3 15Ec

JGST711

V1
3 5 7

[-] O 15 30 50 70
[mMmm] ¢@50xH100

[MPa]:20, 50

<Details>
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2.6
<File name>

Drying shrinkage characteristics

. 1999

< Experimental conditions >

V1 OT—9607
[g/cm3] 1.6 165 1.8
[-] O 30
[%0] 2 25
[Mm] ¢30xH60
110[ ]
JSF T 145-1990
<Details>
3 5
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4
o 7z PNC
TNB8410 97-296 1997
-11 72 JNC
TNB8430 2003-002 2003
« | »>
PNC TN8410 92-057 1992
.- i JNC TN8400 99-038
1999
o 7z JNC TN8400
99-041 1999
o 2 PNC TN8410
97-051 1997
0 7z PNC TN8410 92-170
1992
ot 7z JNC TN8400
99-042 1999
-t i PNC
TN1410 92-052 1992
- ] M JNC TN8430
99-006 1999
7z JNC TN8400 99-052 1999
“ ]
72 JNC TN8430 2003-009 2003
JNC TN8400 99-035 1999
- 7z JNC TN8400
99-016 1999
o 1 PNC

TN8410 97-074 1997
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