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Design Study of Engeneered Barrier System( )
Hajime Uchikoshi
Abstract

This study has been conducted as part of the R& D on high level waste
disposal, The purpose is to design most suitable engeneered barrier system in
Japan, Presentation and rough determination of specifications of engeneered
barrier system, and experiments for assessment of engeneered barrier
performance have been studied in the FY 1985,

Borosilicate glass as waste form, stainless steel as a material of canis{en
cast iron with a thickness of 250 mm as overpack, and highly compacted bentonite
with a thickness of 30 cm as buffer material have been proposed, and calculation
of barrier performance of the system have revealed that maximum dose rate of 1
mrem/y, perfect containment of nuclides for 1000 years, and release rate of
nuclides of less than 10-5/y after 1000 years later were achieved,

In the test of passivation metal, long term life assessment of the metal
was tried by measuring a corrosion rate in the estimated condition of the future,
In the tést of passivity metal, the repassivatién potential ( Ex ) for

crevice corrosion of stainless steel and titanium alloy under the condition of
geologic disposal was successfully measured, And, it was experimentally admitted
that crevice between metal and buffer material was acted as corrosive crevice,

Migration test of americium revéaled that deposition of americium was
occurred as AmOHCOs in Na-type bentonite, and that diffusion of americium was
occurred as Am®* or AmC12%* in H- and Fe-type bentonite. In permeability test,
hydraulic conductivity of 1essvthan 10-%cm/s did not practically affect tﬁe

nuclide migration compared with the effect of diffusion,

Work Performed by Mitsubishi Metal Corporation under contract with Power
Reacter and Nuclear Fuel Development Corporation,
PNC. Liaison ; TOMOHISA ZAITSU (WASTE ISOLATION OFFICE)

¥ Mitsubishi Metal Corporation, Nuclear Energy Division, Development
Department, ’ ’ :
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Assessment of Metal and Alloy for Overpack Material,
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Table—~ 5 Proposed Values of Corrosion Allowance of Carbon Steel Canister,
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Table — 6 Bentonite Columns and Am Solutions Used in Migration Tests

No. Clay type (Am) {(NHO,) Packing Density
(M) (M) (g/ cil)

1 Na 1.28x10-% 1.50x10-3 0.750

2 Na 3.90x10-° 4.10x10-4 0.872

3 Na 1.28x10-¢ 1.50x10-2 0.925

4 Na 1.28x10-% 1.50x10-°* 0.778

5 Na 3.50x10-°¢ 4.10x10-¢ 0. 856

6 Na 1.28x10-°¢ 1.50x10-2 0.974

7 H 1.28x10-% 1.50x10-3 0. 804

8 H 3.50x10-°¢ 4.10x10-¢ 0.897

9 H 1.28x10-° 1.50x10-2 0.929

10 Fe 1.28x10-3 1.50x 10" 0, 881

11 Fe 3.50x10-° 4.10x16-* 1. 01

12 Fe 1.28x10-¢ 1.50x10-2 1.03
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Fig. - 12 Diffusion Cell Containing Diffusion Column of Low Density Bentonite
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Tabel— 7 Diffusivities of Am in H fype'and'Fe type Bentonite Column

Column clay type Mw/Mc Apparent Diffusivity
(cd /s)

1 ‘H 0.87 2.1 x 10°7

8 H 0.74 LS x 1077

9 H 0. 70 (2.7 x 10-%)
10 Fe 0.76 9.2 x 10-®

11 Fe 0.62 5.4 x 10-°

12 Fe 0. 60 4.9 x 10-°
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Table— 8 Permeability test summary

Mass Fraciton Packing Density Hydraulic Gradient Hydraulic

of Quartz (Z) (g/ cm) (mH,0/m) conductivity(em /s)
0 2. 04 5.0 x 10* 1.2 x 10-'2
0 1.88 4,8 x 10* 1.6 x 10-'2
0 1. 67 4.8 x 10° 2.2 x 10-'2
0 1. 40 4.9 x 10¢ 3.0 x 10-'2
0 1.19 5.2 x 1p¢ 9.3 x 10-'?
0 0.986 4.3 X . 10¢ 1.7 x 10"

10 1. 53 4,6 x 104 1.2 x 10-*¢
15 1.5 3.6 x 10 1.1 x 10!
20 1. 89 6.2 x 10* 1.8 x 10-'2
30 1.7 6.1 x 10* 2.6 x 10~
40 1.6 2.9 x 16* - 3.7 x 10!
50 1. 69 2.8 x 10¢ 6.4 x 10-'!
70 1.7 3.0 x 10 2.9 x 10-t°
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