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Investigation of dental amalgam electrode behaviour for the long term monitoring

of nuclear waste disposal.
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ﬂontext High level radioactive nuclear waste : long-term storage and reversibility \
- Robust barrier : Callovian-Oxfordian geological formation (from 400 to 600m deep)
Clayey formation : ions adsorption phenomena and very low permeability
» slow down radionuclide mobility
Continuous storage environment monitoring over several decades : ’%
rocks mechanical parameters, temperature, pH, redox potential (Eh), conductivity
-4<pH<12; 25<T°<100;-500 < Eh < 500 mV/SHE
- Water content variations : partial desaturation, saturated periods
. - Presence of redox perturbations : radionuclides, corrosion products
constraints (Fe species, H,), sulphide (due to sulphate reducing bacteria (SRB) activity)
- Presence of gases : H,, CO,, H,S, CH,... /
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Bibliography: Y;-phase is the most noblel, Y-phase is weakly altered due to its electrochemical stability in the
buccal environment?, Y,-phase is described as the most reactive?, probably due to the formation of a Sn(V) oxide
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In air, the amalgam OCP is nPwHainIy influenced by Ag, In glove box, the amalgamP"OCP is a mixed potential
but also Cu. Sn seems to have no influence. (AgCl/Ag, Cul"/Cu and Sn0,/Sn). The sensitivity is

Conclusions and perspectives due to the presence of the Sn0O,/Sn couple

- More experiments/analyses are needed to clarify amalgam electrochemical behavior such as surface analyses
coupled with electrochemical measurements
- In absence of oxygen, amalgam electrode could be used as pH electrode as it presents a near-Nernstian Slope
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