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Introduction

= Properties of Molten Salt = Molten Salt Reactor (MSR)

* Liquid phase due to high temperature and low vapor pressure * Fluoride (LiF-NaF-KF, LiF-BeF,, etc.) medium for thermal reactors

* High solubility of actinides and lanthanides * Chloride (NaCl-MgCl,, NaCIl-MgCl,-KCl, etc.) medium for fast reactors

Case 1: Pyroprocessing  QOperation at high temperature for a long period of time with impurities (nuclear
Utilizing molten salts as the electrolyte to separate U and TRU fuels, fission products, corrosion products, oxides, etc.)

Case 2: Molten Salt Reactor — Structural Material Corrosion Issue

Utilizing molten salts as the coolant (involving molten nuclear fuel) but, a lack of knowledge under various conditions of chloride salts

Experimental XRD Analysis

Experiments in Ar-filled glovebox at 500°C for 100hrs/200hrs
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= Dissolution Behaviors Depending on Grain Orientation = Grain Surface Energy and Adsorption of Corrosion Inhibitor

* Higher dissolution for grains close to {111} planes, lower dissolution . Annroximate grain surface energy = 2 vilhlzlklz v % — lowest SE at {111} planes [12
2_|_ 2_|_ 2 2
for grains close to {001} planes, as reported in aqueous corrosion

» Lower adsorption of chemical species at lower surface energy grains ({111}) 34

[1,2]
systems —> Weak adsorption of corrosion inhibitor at lower surface energy grains ({111})

Conclusions and Outlook
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= Corrosion Behaviors of SS316 and Ni-base Alloys at 500°C in LiCl-KCI
 There is no change in the phase

 Usually, a grain-orientation dependent dissolution takes place

—> Further Experiments under Various Conditions
 Different salts, temperature, and structural materials
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* |dentify the chemical species that can act as corrosion inhibitors in molten salts
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