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Liquid sensors : Principle and measurements (3.5 - 4 hours)
(Jacques Fouletier, Véronique Ghetta)

The use of the proposed coolants for the different generation IV systems, whatever alkali metals (sodium, etc.) for SFR, Heavy Liquid Metals (Lead, Lead-Bismuth eutectic and possibly other lead alloys) for Spallation targets, ADS, or LFR molten salts (of type LiF-UF4-ThF4.etc.) for MSBR concept, requires the control of some species in the liquid phase, depending on the reactor type. In any case, this control is essential in order to monitor corrosion and/or mechanical resistance of structure materials at long term, and it implies the measurement of chemical activities in liquids.

The aim of this lecture is to give basic knowledge on thermodynamic properties of liquid mixtures, on activity (definition, reference state, role in corrosion processes) and on principles of electrochemical measurements for activity monitoring. Then, the state of the art and the ongoing research for each type of needed sensors will be detailed, with their possibilities and limitations.

