Study of the corrosion of nickel-base alloys in molten fluorides by electrochemical methods
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Fluoride salts are contemplated for different applications such as heat carrier, electrolyte, solvent for the reprocessing of spent nuclear fuel or fuel for a molten salt reactor. The compatibility of the structural materials with the fluoride medium is a key factor for the feasibility of such processes. Metallic materials have especially to resist corrosion in fluoride salts at high temperatures. Research programs have already been performed in the 50-70’s in support of the development of the molten salt reactors, in particular at ORNL (Oak Ridge National Laboratory - USA) [1, 2].

The aim of this work is to study the basis of the corrosion of nickel-base alloys in molten fluoride salts. An experimental device was designed to operate at high temperature in fluoride mixtures and to enable the use of electrochemical methods to investigate the corrosion behaviour of metallic materials. 

In a first step, the charge transfers are investigated for several pure metals (Ni, Mo, W, Fe). An analytic study was carried out on the influence of the following parameters on the exchange current densities of the corrosion reactions: nature of the metal , temperature, and chemical composition of the salt. Experiments were thus performed in three different salt mixtures: LiF-NaF, LiF-CaF2 and LiF-AlF3 over the temperature range 900 to 1100°C. 
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