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Medium and high-level radioactive wastes require a secure and reliable disposal for hundreds of millions
of years. According to current designs in France, high-level waste (HLW) are stored in stainless steel
containers. At the moment, one HLW disposal concept has been chosen consisting of overpacks placed in
a clay host rock to delay the access of water to the waste form during the first hundreds to thousands of
year An underground laboratory built at – 500 m depth in the Callovo-Oxfordian clay (called herafter COX
argilite) formation in eastern France confirmed the feasibility of a nuclear waste disposal site in this rock
formation.

The role of microbial activity on the alteration of steel
containers used for nuclear waste disposal is increasingly
discussed. In this work we isolated and identified sul-
phate-reducing bacteria (SRB) from the Callovo-oxford-
ian clay rock studied as a potential host rock formation for
a repository for high level and long-lived radioactive
waste in France (Figure 1). Then, the effect of the SRB
growth on the overpack steel corrosion was investigated.
The corrosion rate of the steel coupons was high under
biotic conditions (~ 30 µm.y-1) in comparison to blank
sterilized runs (~ 14 µm.y-1).

Additional experiments studying the effect of sequential
corrosion of the steel under aerobic and anaerobic SRB
conditions, to simulate the transition between early
aerobic conditions following the closure of the disposal
gallery and the long-term anaerobic conditions naturally
prevailing in the argillite formation at - 500 meters, were
conducted and the results will be presented.

Culture experiments in column experiments (Figure 2) with argillite cores and steel coupons under 120 bar,
simulating deep geological conditions, gave results similar to those obtained in batch experiments (e.g.
production of H2S) (Figure 3) indicate the plausibility of SRB growth under disposal conditions, which may
cause fast corrosion of the steel containers. This growth can be sustained by the production of hydrogen
resulting from the steel iron oxidation.

Figure 2: Column experiment ( compacted conditions).

Figure 1: A SRB cell covered with iron
sulphide particles.
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Figure 3: Column experiments showed a more important decrease of sulfate in presence with SRB in
comparaison to a steril blank.


