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Corrosion Characteristics of Austenitic Stainless Steel Weld

in the Lithium Molten Salts
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Abstract

As a part of assessment of the structural material for the molten salt handling system,
corrosion behavior of austenitic stainless steel, Type 304, Type 304l and Type 316LN welds
in hot lithium molten salts was investigated in the range of temperature; 650°C, time; 25~ 75h,
LixO; 8wt2, LisN;, 1wt%. Corrosion rates of the stainless steels in the molten salts of LiCl-
8%Li20-1%LisN showed twice higher than those in the molten salts of LiCI-8%LixO. In the
molten salts of LiCI-8%Lix0O, oxide scales of LiCrOz on Type 304 and LiCrOz and LisMoOs on
Type 316LN were formed, and in the molten salts of LiCl-8%Li2O-1%LizN, the oxide and
nitride scales of CrN and LiCrO2 on Type 304 and CrN, MogN, LisMoOs on Type 316LN were

formed.
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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 0.021 124 1717 0.65 0.98 0.005
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Fig. 1. X-ray diffraction patterns of the scale on Type 304L S.S specimen corroded in the
molten salts of LiCl-8%Li:O at 650°C for 25 hours, (a) non-heating treatment, (b) heating

treatment.
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Fig. 2. Weight loss of the alloys corroded in the molten salts of (a) LiCI-8%Li:0O and
(b) LiCl-8%Li20-1%LisN at 650°C, as a function of time.
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Fig. 3. Scale thickness of the alloys corroded in the molten salts at 650°C for 25 hours.
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Fig. 4. X-ray diffraction patterns of the scales on (a)Type 304, (b)Type

corroded in the molten salts of LiCI-8%Li20 at 650°C for 25 hours.
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Fig. 5. X-ray diffraction patterns of the scales on (a)Type 304, (b)Type 316LN specimen
corroded in the molten salts of LiCI-8%Li-0O-1%LizN at 650°C for 25 hours.
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TFig. 7. X-ray diffraction patterns of precipitates of (a)Type 304,(b)Type 316LN specimen
corroded in the molten salts of LiCl-8%Lix0O-1%LisN at 650°C for 25 hours.



Fig. 8. SEM and X-ray line scan of the scale on (a)Type 304,(h)Type 316LN specimen
corroded in the molten salts of LiCl-8%Li-O at 650°C for 25 hours.

Fig. 9. SEM and X-ray line scan of the scale on (a)Type 304,(h)Type 316LN specimen
corroded in the molten salts of LiCl-8%Li»O-1%LisN at 650°C for 25 hours.
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