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Safety barrier system for high-level waste

Glass matrix {in steel mould)

« Low corrosion rate of glass
« High resistance to radiation damage
» Homogeneous radionuclide distribution

or

Spent fuel elements

» Low UQ: dissolution rate
* High radiological / thermal stability of UCz-matrix

Steel canister

+ Completely isolates waste for > 1000 years
« Corrosion products act as a chemica! buffer
« Corrosion products take up radionuclides

Bentonite backfill

Long resaturation time

Low solute transfer rates {diffusion)

Retardation of radionuclide transport ($orption)
Chemica! buffer

Low radionuclide solubifity in leachate

Coiloid filter

Plasticity (seif-healing following physical disturbance)

Geological barriers

Repository zone:

« Low water flux

» Favourable geochemistry
+ Mechanical stability

Geosphere:

« Retardation of radionuclides {sorption,
matrix diffusion)

« Reduction of radionuclide concentration (dilution,
radioactive decay)

« Physical protection of the engineered barriers
(e.g. from glacial erasion)
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() Granite

) Bentonite blocks (backfill)
@ Liner

(@) Steel canister with heater
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@ Copper canister with spent fuel

(2 Disposal borehole backfilled with bentonite

@ Tunnel with sand /bentonite backfill

@ Host rock

Figure from 1994 Annual Report of SKB, Stockhoim
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