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Bentonite clay is proposed as buffer material in the KBS-3 concept of storing spent nuclear fuel. Since the
clay is plastic it will protect the canisters containing the spent fuel from movements in the rock.
Furthermore, the clay will expand when taking up water, become very compact and hence limit the
transport of solutes to and from the canister to only diffusion. The chemical stability of the bentonite barrier
is of vital importance. If much material would be lost the barrier will lose its functions. As a side effect,
lots of colloids will be released which may facilitate radionuclide transport in case of a breach in the
canister.

There are scenarios where during an ice age fresh melt water may penetrate down to repository depths with
relatively high flow rates and not mix with older waters of high salinity (Liu and Neretnieks, 2006). Under
such conditions bentonite colloids will be more stable and there is a possibility that the bentonite buffer
would start to disperse and bentonite colloids be carried away by the passing water.

This work is a part of a larger project called Bentonite Erosion, initiated and supported by SKB. In this
work several minor experiments have been performed in order to investigate the influence of for instance
di-valent cations, gravity, etc. on the dispersion behaviour of bentonite and/or montmorillonite.

A bigger experiment where the real situation was simulated using an artificial fracture was conducted. Two
Plexiglas slabs were placed on top of each other, separated by plastic spacers. Bentonite was placed in a
container in contact with a fracture. The bentonite was water saturated before deioized water was pumped
through the fracture.

The evolution of the bentonite profile in the fracture was followed visually. The eluate was collected in
five different slots at the outlet side and analyzed for colloid concentration employing Photon Correlation
Spectroscopy (PCS) and a Single Particle Counter (SPC).

Some observations made in the experiment with the artificial fracture was that

• As the clay expanded out into the fracture it seemed to form zones with different densities (clay content).
At the border between the zones a dark rim was observed. Post-mortem XRD-studies of the rim revealed
that it contained mostly feldspars.

• The fracture was tilted some 2 degrees with the lower end at the inlet in order to avoid formation of gas
bubbles. With time clay started to accumulate at the lowest end of the fracture. The released bentonite
travelled towards the flow, implying that gravity plays an important role in this system.

• There was no correlation between time and colloid content in the outlet solutions. Furthermore, there was
no correlation between from where the outlet was collected; far away from of close to the bentonite con-
tainer.

• The outlet solutions contained smaller particles than a suspension prepared by dispersing bentonite.
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