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Abstract: Molten salt electrolysis is the key technology for dry reprocessing of spent fuel in the nuclear energy
industry. High-temperature molten salt can cause severe corrosion to crucible materials used for spent fuel, so the
selection of the crucible material with good resistance to high temperature and corrosion is crucial for the development
of the dry reprocessing method. Si;Nj is considered as a promising candidate for the crucible used in dry reprocessing,
primarily due to its excellent high-temperature thermal and mechanical properties. However, its resistance to

high-temperature molten salts and water vapor has not been fully investigated. In this work, the corrosion behavior of
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Si;N, in LiCl-KCl and NaCl-2CsCl molten salt under Ar atmosphere and water vapor (5%H,0-10%0,-85%Ar) was

investigated. The results show that in argon atmosphere, Si;N, undergoes slight grain boundary corrosion in LiCIl-KCI

molten salt, while NaCI-2CsCl molten salt presents weak corrosion on SizNy. In 5%H,0-10%0,-85%Ar water vapor

environment, LiCl-KCl molten salt prefers to attack the grain boundary phase. Si;N, shows serious corrosion

degradation in the NaCl-2CsCl molten salt compared with the corrosion level in argon atmosphere. The water vapor

environment significantly promotes the corrosion of Si;N, in the molten salt environment, while the grain boundary

phase is the most susceptible site for the corrosion of Si;N,. In addition, no direct correlation is found between the

wettability and corrosion resistance of LiCl-KCl and NaCl-2CsCl molten salts. Results of this work elucidate the

mechanism of high-temperature molten salt-water vapor-induced degradation of Si;N,, offering guidelines for the

selection of crucibles in the dry reprocessing of spent fuel.
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Schematic diagrams of contact angle measurement and corrosion apparatus
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Fig. 2 Microstructure of Si3N,4 ceramic
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Tablel Composition of grain boundary phasein SisN4

Element/(%, in atom) N (0] Al Si Y
1 32.77 1373 3.55 44.72 5.23
2 27.10 12.44 490  47.63 7.93
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Fig. 10 Surface microstructures of SizN, after corrosion in
(a) LiCI-KCl and (b) NaCl-2CsCl molten salt under Ar
atmosphere for 100 h
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Fig. 11 EDS mappings of SizN; after corrosion in
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atmosphere for 100 h
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