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Abstract:

Molten salts have many applications in nuclear engineering, for example, pyroprocessing for used nuclear fuel
treatment for which molten chloride salts are used, and molten salt rectors for which both chloride salt (molten
salt fast reactors) and molten fluoride salts (molten salt thermal reactors) are used. All those systems are operat-
ed at high temperatures. Available knowledge has shown the molten salts are corrosive to most of common
structural materials such as stainless steels. The corrosion become more severe when there are impurities that
affects the redox potential such as oxygen and HF. For pyroprocessing, the accumulation of dissolved fission
products may change the redox potential of the salt solution and increase corrosion. On the other hand, an oxide
reduction process is needed to covert oxide fuels into their metallic forms for electrorefining, during which
oxygen is produced at the anodic electrode. The oxygen also changes the redox potential. For molten salt reac-
tors, the impurities in the salt may come from fission, corrosion, transmutation as well as air and water ingres-
sion. All these impurities may change the redox potential and leads to corrosion. For example, the corrosion
product FeCl, can be an oxidant of Cr which is structural materials and lead to formation of CrF, or CrF;.

—

Therefore, one of key concerns of using molten salt in nuclear applications is their compatibility with structural
materials. The present seminar will cover both experimental measurements including loop tests, crucible tests
and electrochemical tests and modeling predictions including electrochemical and mass transfer models on both
molten chloride and fluoride salt corrosion. The metallurgical factors, the historical development of corrosion
resistant alloys and recent attempts, the key environmental factors influencing corrosion in various nuclear sys-
tems, electrode kinetics, thermodynamic properties, and the corrosion prevention techniques will be analyzed.
Based on the available data, the mechanisms of the corrosion will be discussed and the corrosion mitigation
methods are proposed. One of the corrosion mitigation methods is to control the redox potential, therefore, the
seminar will analyze the current available redox control methods. Some fission products, such as Te, also plays
important roles on molten salt corrosion. This seminar will also analyze the fission product effects on material
corrosion, especially, on the inter granular cracking corrosion of Ni-base alloys.

Bio:

Hectanical E.

Prof. J. Zhang has been a professor of the Nuclear Engineering program in Vir-
ginia Polytechnic Institute and State University since January 2017. He was an
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Faculty Host: Professor Guang Lin If you would like to meet Dr. Zhang please contact secre-
tary Maggie at hao41@purdue.edu for scheduling assistance.



