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Abstract  The electrolytic reduction of spent oxide fuel involves the liberation of oxygen in a mwlten LiCl
electrolyte, which results in a chemically aggressive environment that is too corrosive for typical structural
materials. So, it is essential to choose the optimum material for the process equipment handling molten salt.
In this study, corrosion behavior of Inconel 713LC, MA 754, ¥X-750 and 718 in the nwlten salt LiCl-Li-O under
an oxidizing atmosphere was investigated at 650°C for 72~216 hours. Inconel 713LC alloy showed the highest
corrosion resistance anwng the examined alloys. Corrosion products of Inconel 713LC were Cr;0,, NiCr:0, and
NiO, and those of Inconel MA 754 were Cr;0: and LizNizO;, while Cr:0;, NiFe;O4 and CriNbO, were produced
from Inconel 718. Also, corrosion products of Inconel X-750 were found to be Cr;0;, NiFe0, and (CrNb,Ti)O,.
Inconel 713LC showed local corrosion behavior and Inconel MA 754, 718, X-750 showed uniform corrosion

hehavior.
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Table 1. Chemical compositions of tested alloys(wt.%)

Alloy Ni Cr Fe C Si Mn Mo Nb Al Co Ti
Inconel 713LC 74.0 11.57 0.10 0.05 0.02 <0.01 4.15 - 6.05 0.08 0.76
Inconel MA 754 77.8 20.2 10.2 70.0 5 - - -- 0.32 - 0.44
Inconel 718 54.12 17.88 17.22 0.02 0.11 0.10 297 542 0.51 0.22 0.99
Inconel X-750 71.90 15.39 7.89 0.03 0.10 0.10 - 0.94 0.54 0.36 241
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Fig. 1. Schematic diagram of apparatus for corrosion test.
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Fig. 2. Weight loss of alloys corroded at 650°C, as a function
of time.
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3. XRD patterns of corrosion products of (a) Inconel 713LC, (b) Inconel MA 754, (c) Inconel 718 and (d) Inconel X-750
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Fig. 4. Cross-sectional SEM images of (a) Inconel 713LC, (b) Inconel MA 754, (c) Inconel 718 and (d) Inconel X-750 corroded

at 650°C for 72 hrs.

Fig. 5. Cross-sectional SEM image and elemental distribution of Inconel 713LC corroded at 650°C for 72 hrs.
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