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Abstract In the development of the advanced spent fuel management process based on the molten salt
technology, it is essential to choose the optimum material for the process equipment handling molten salt.
Corrosion behavior of Ni 200 and Ni-base alloys in molten salt of LiCl-Li;O under oxidation atmosphere was
investigated in the temperature range of 650~800°C for 24~312 hrs. The order of corrosion rate was Ni 200
>Inconel 690 >Inconel 601 >Inconel 600. Inconel 600 alloy showed the highest corrosion resistance among the
examined alloys, but Ni 200 exhibited the highest corrosion rate. Corrosion products of Inconel 600 and Inconel
601 were CryO; and NiFe;O,4. In case of Inconel 690, a single layer of Cr,O; was formed in the early stage
of corrosion and an outer layer of NiFe;O; and inner layer of Cr,O; were formed with increase of corrosion
time. Inconel 600 showed local corrosion behavior and Inconel 601, 690 showed uniform corrosion behavior.
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Fig. 2. Weight loss of Ni 200 and Inconel alloys corroded at
650°C, as a function of time.
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Fig. 1. Schematic diagram of apparatus for corrosion test.

Table 1. The chemical compositions of tested alloys.
Alloy Fe Cr Ni C Si Mn P S Al Cu Ti
Ni 200 0.1 99.7
Inconel 600 8.15 16.30 73.66 0.07 0.210 0.321 0.02 0.002 0.05
Inconel 601 13.00 225 . 60.30 0.03 0.300 0.300 0.02 0.002 1.30 0.03
Inconel 690 10.00 29.82 56.30 0.079 0.530 0.280 0.008 0.002 0.32 0.01 0.320
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Fig. 3. Weight loss of Ni 200 and Inconel alloys corroded for
72 hrs, as a function of temperature.
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Fig. 4. XRD patterns of corrosion products of Ni 200 corroded
at 650°C for 24~312 hrs.
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Fig. 5. XRD patterns of corrosion products of Inconel 600

corroded (a) at 650°C for 24~312 hrs, (b) at 650°C and 725°C
for 72 hrs.
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Fig. 6. XRD patterns of corrosion products of Inconel 601
corroded (a) at 650°C for 24~312 hrs, (b) at 650°C and 725°C
for 72 hrs.
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Fig. 7. XRD patterns of corrosion products of Inconel 690
corroded (a) at 650°C for 24~312 hrs, (b) at 650°C and 725°C
for 72 hrs.

Spot O Cr Fe Ni
Standard - 16.30 8.15 73.66
1 31.18 1.32 60.26 724
2 25.32 54.92 10.27 9.49
3 8.00 42.08 1.26 48.67
4 335 493 0.61 91.12
5 12.46 579 1.06 80.69
6 1.58 2.88 143 94.11
7 6.43 2.46 1.13 89.95
8 0.58 15.37 7.43 76.62

Fig. 8. Cross-sectional SEM image and spot chemical analysis
results of unspalled outer scale of Inconel 600 corroded at
650°C for 72 hrs.
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Fig. 9. The corrosion mechanism of Inconel alloys.
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analysis results of Inconel 600 corroded at 725°C for 168 hrs.
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Fig. 11. Cross-sectional SEM images and specimens of Ni 200 corroded (a) at 650°C for 72 hrs, (b) at 650°C for 168 hss, {(c)

at 725°C for 72 hrs and (d) at 725°C for 168 hrs,
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