2]

2003 FA ST H3] =3

w912} 2 o} 5]

i

£ LICI-LLOAGIA @28 olEA &3 RASHAT

A Study on the Corrosion Characteristics of Austenitic Alloys
in the Molten Salts of LiCl-Li2O
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Abstract

As a part of assessment of the structural material for the molten salt handling system,
corrosion behavior of austenitic alloys, Type 316LN stainless steel, Incoloy 800H, Inconel 600
and Inconel 690 in hot lithium molten salts was investigated in the range of temperature; 650
~ 725°C, time; 24~72h, Li:O; 3wt%, mixed gas; Ar-10%0.. In the molten salts of
LiCl-3%Li20, Ar-10%0: mixed gas, Fe-base alloys showed higher corrosion resistance than
the Ni-base, and Inconel 600 exhibited the lowest corrosion rate among the examined alloys.
the scales of Cr:0s, FeCr:04, FeNis on Type 316LN and Incoloy 800H were showed, and

Cr20s, FesOy4, on Inconel 600 and Cr:0s, on Inconel 690 were also showed.
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Table 1. Chemical composition of alloys

Chemical composition (wt.%)
Alloy
C Fe Ni Cr Si Mn S
Type 316LN 0.021 Bal 124 17.17 0.65 0.98 0.005
Incoloy 800H 0.03 ” 34.0 21.0 0.40 0.50 0.020
Inconel 600 0.07 8.15 73.66 16.30 0.10 0.32 0.002
Inconel 690 0.079 10.00 56.30 29.82 0.53 1.07 0.002
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Fig. 1. X-ray diffraction patterns of the scales and surface of Type 316LN corroded

in the molten salts of LiCl-3%Li>-O at 650°C for 24 hours.
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Fig. 2. X-ray diffraction patterns of the scales and surface of Incoloy 800H corroded

in the molten salts of LiCl-3%Li>O at 650°C for 24 hours.
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Fig. 3. X-ray diffraction patterns of the scales and surface of Inconel 600 corroded
in the molten salts of LiCl-3%Li:O at 650°C for 24 hours.
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Fig. 4. X-ray diffraction patterns of the scales and surface of Inconel 690 corroded
in the molten salts of LiCl-3%Li:O at 650°C for 24 hours.

Fig. 5. SEM and X-ray line scan of the scale on salt part(a), gas part(b) of Type
316LN corroded in the molten salts of LiCl-3%Li:O at 650°C for 24 hours.



Fig. 6. SEM and X-ray line scan of the scale on salt part(a), gas part(b) of Incoloy
800H corroded in the molten salts of LiCl-3%Li-O at 650°C for 24 hours.

Fig. 7. SEM and X-ray line scan of the scale on salt part(a), gas part(b) of Inconel
600 corroded in the molten salts of LiCl-3%Li:O at 650°C for 24 hours.



Fig. 8. SEM and X-ray line scan of the scale on salt part(a), gas part(b) of Inconel
690 corroded in the molten salts of LiCl-3%Li-O at 650°C for 24 hours.
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Fig. 9. SEM cross-sectional image and points(a), concentration profile along to the
cross—section image(b) of Type 316LN corroded in the molten salts of
LiC1-3%Li:0O at 650°C for 24 hours(molten salt part).
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Fig. 10. SEM cross—sectional image and points(a), concentration profile along to the
cross—section image(b) of Incoloy 800H corroded in the molten salts of
LiC1-3%Li:0O at 650°C for 24 hours(molten salt part).
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Fig. 11. SEM cross—sectional image and points(a), concentration profile along to the
cross—section image(b) of Inconel 600 corroded in the molten salts of
LiCl-3%Li:0 at 650°C for 24 hours(molten salt part).
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Fig. 12. SEM cross—sectional image and points(a), concentration profile along to
cross—section image(b) of Inconel 690 corroded in the molten salts
LiCl-3%Li:0O at 650°C for 24 hours(molten salt part).
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