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Corrosion Behavior of Austenitic Stainless Steels

in the Molten Salts of LiCl-Li2O and LiCl-Li20-LisN

=
ox
S

EEE

ofo
do
o2
B

A AdR AAdAY TR HEEFAANA ol FolA= FAHlER
=

HAAAE Aol Aot metA, EEFAFAFTZA] FRAEE I Hrre d}ow 1
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T 650~750C 2= AdA FAFSEA T 889 LiCI-LOY A= LIMO. AHstES A8,
FAEEE TEAA] Wt Zhzkslth 28y &89 LiCl-LibO-LisNel A= CrN dAst&S
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Abstract

For the development of the advanced spent fuel management process based on the molten
salt technology, it is essential to select the material that can withstand the environment of the
molten salt. As a part of assessment of the structural material, corrosion behavior of
austenitic stainless steel, Type 304, Type 304L and Type 316LN was investigated for the
temperature ranges of 650~750°C. It is observed that an oxide scale of LiMO: was formed in
a molten salt of LiCI-Li»O, following a growth pattern of oxide scale with similar parabolic
kinetics. However in a molten salt of LiCl-Li2O-LisN, a nitride scale of CrN was formed,

following the growth pattern of nitride scale that deviates the parabolic kinetics.
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Table 1. Chemical composition of alloys

Chemical composition (wt.%)
Alloy
C Fe Ni Cr Si Mn S
Type 304 0.045 Bal 8.16 18.23 0.41 1.69 0.001
Type 304L 0.023 9.85 17.84 0.50 1.07 0.04
Type 316LN 0.021 12.4 17.17 0.65 0.98 0.005
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Fig. 1. Effect of Li,O concentration on the alloys corroded in
the molten saltof LiCI-Li,O at650°C for 25 hours.
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Fig. 2. Effect of Li;N concentration on the weight loss of
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the alloys in the molten salt of LiCI-8% Li,O-Li;N
at 650°C for 25 hours.
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Weight loss of the alloys corroded in molten salt of
LiCI-8%Li,O at 650°C, as a function of time.
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Fig. 4. Weight loss of the alloys corroded in molten salt of

LiCI-8%Li,0-1%Li,N at 650°C, as a function of time.

Fig. 5. Microstructure of Type 316LN corroded in molten

salt of LiCI-Li,0 at 650°C for 25 hours.
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Fig. 6. X-ray diffraction patterns of Type 316LN corroded in molten salt of
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LiCl-Li,O at 650°C for 25 hours, (a) surface (b) precipitates.
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Fig. 7. Microstructure of Type 316LN corroded in molten salt of LiCl-Li,O-Li;N
at 650°C for 25 hours.
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Fig. 8. X-ray diffraction patterns of Type 316LN corroded in molten salt of
LiCI-Li,O-Li3N at 650°C for 25 hours, (a) surface (b) precipitates.
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Fig. 9. Microstructures of Type 304 in molten salt of LiCl-Li,O
at 650°C for 25 hours, (a) 3wt% (b) 8 wt%.
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