2001 FAS=TR3] =

28 ARESHANN Qb EA Fitel FAAF
WA= Cr dEe 9%

Effect of Cr content on Corrosion Behavior of Austenitic Alloys

in Hot Lithium Molten Salt
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Abstract

The effect of Cr content on corrosion behavior of austenitic alloys, KSA-10, 20, 30 and 40
in lithium molten salts was investigated in the temperature range of 650 ~ 850°C. In LiCl
molten salt, an internal oxidation occurred in KSA-10 and a dense protective oxide coat of
LiCrO2 was formed on the KSA-20, 30 and 40. In the mixed molten salt of LiCl-Li2O,
internal oxidation took place in the KSA-10 and 20. A porous non-protective oxide coat,

consisting of LiCrO» and Ni, was formed on the KSA-30 and 40.
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Table 1. Chemical composition of alloys

Chemical composition (wt.%)
Alloy
C Fe Ni Cr Si Mn S
KSA-10 <0.03 Bal 26 0 <05 <05 <0.03
KSA-20 " " 27 8 " " "
KSA-30 " " 27 18 " " ”
KSA_4O " " 29 27 " n Vi
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Fig. 1. Weightloss of the alloys corroded in LIiCl molten salt

for 25 hours, as a function of temperature.
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Fig. 2. Weightloss of the alloys corroded in the molten saltof

LiCI-Li,O for 25 hours, as a function of temperature.
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Fig. 3. Weightloss of the alloys corroded in LiCl molten salt

at 750°C, as a function of time.
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Fig. 4. Weightloss of the alloys corroded in the molten salt of

LiCI-Li,O at 750°C, as a function of time.
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Fig. 5. Effect of Li,O concentration on the weightloss of the alloys

corroded in the molten salt of LiCI-Li,O at 750°C for 25 hours.
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Fig. 6. Microstructure of KSA-10 corroded in LiCl molten salt
at 750°C for 25 hours.
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Fig. 7. X-ray diffraction patterns of the oxide scale on KSA-10
corroded in LiCl molten salt at 750°C for 25 hours.



Fig. 8. Microstructure and X-ray line scan of the scale on KSA-30
corroded in LiCl molten salt at 750°C for 25 hours.
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Fig. 9. X-ray diffraction patterns of the oxide scale on KSA-30
corroded in LiCl molten salt at 750°C, for 25 hours.
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Fig. 10. Microstructure and X-ray line scan of the scale of KSA-10
corroded in the molten salt of LiCI-Li20 at 7500C for 25
hours, (a) Fe, (b) Ni, (c) O.
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Fig. 11. X-ray diffraction patterns of the precipitated oxide scale
on KSA-10 corroded in the molten salt of LiCl-Li,O at 750°C

for 25 hours.
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Fig. 12. Microstructure and X-ray line scan of the subscale on KSA-20
corroded in the molten salt of LiCI-Li20 at 7500C for 25 hours,

(@) Cr, (b) O.
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Fig. 13. Scanning electron micrograph of cross section of KSA-30 corroded
in the molten salt of LiCI-Li,0 at 750°C for 25 hours.
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Fig. 14. X-ray diffraction patterns of the oxide scale on KSA-30
corroded in the molten salt of LiCI-Li,O at 750°C for 25 hours.
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