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Abstract The corrosion behavior of heat-resistant alloys, More 1 and Super 22H in molten salts of LiCl and LiCl- Li,O
was investigated in the temperature range of 650~850C. In a molten salt of LiCl, a dense protective oxide scale of
LiCrO; was formed, following growth of oxide scale with parabolic kinetics. But in a mixed molten salt of LiCl- Li0, a
porous non- protective scale of Li(Cr,Ni,Fe).-.0, was formed, following growth of oxide scale with linear kinetics. The
corrosion rate increased slightly with an increase of temperature up to 850°C in a molten salt of LiCL In a mixed molten
salt of LiCl-Li.O, the corrosion rate increased slowly with the increase of temperature up to 7507, but above 750°C
rapid increase in corrosion rate observed. The corrosion behavior of Super 22H alloy was similar to that of More 1 alloy,
but Super 22H showed higher corrosion resistance than More 1.
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Table 1. Chemical composition of More 1 and Super 22H.
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. Chemical composition (wt.%)
Heat-resistant alloy c S Mo o Ni W Co
More 1 0.52 0.39 0.45 25.0 35.8 1.48 -
Super 22H 0.53 0.73 0.65 24.7 43.6 5.09 2.7
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Table 2. Experimental conditions.

Variable Range
T(C) 650, 750, 800, 850
t(hr) 10, 25, 50, 75

Li,0 (wt.%) 5, 10, 15, 20, 25
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Fig. 1. Weight loss of More 1 and Super 22H in molten salt of
LiCl and LiCl-Li:0 for 25 hours, as a function of temperature.
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Fig. 2. Weight loss of More 1 and Super 22H in molten salt of
LiCl and LiCl-Li.O at 750°C, as a function of time.
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Fig. 3. Effect of Li,O concentration on the weight loss of More 1
in molten salt of LiCl-Li,O for 25 hours.
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Fig. 4. X-ray diffraction patterns of the oxide scales on More 1 and Super 22H specimens in moiten salt at 750°C for 25 hours, (a)
More 1, LiCl, (b) More 1, LiCl — Li0, (¢) Super 22H, LiCl, (d) Super 22H, LiCl-Li,0O.
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Fig. 5. Elemental distributions in the oxide scales on More 1 specimen in molten salt of LiCl at 750°C for 25 hours, (a) SEI, (b) Fe, (c)

Cr, (d) Nj, (e) O.
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Table 3. Crystal structures and lattice parameters of LiCrQ,, LiNiO, and LiFeQ..

Description System S.G. a bo Co |
LiCrO, Hexagonal R3m 2.902 - 14.42
LiNiO, ” ” 2.878 - 1419

a-LiFeO, Cubic Fm3m 4.158 - -
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Fig. 6. Elemental distributions in the oxide scale on More 1 specimen in molten salt of LiCl-Li,0 at 750°C for 25 hours, (a) SEL (b)

Fe, (¢) Cr, (d) Nj, (e) O.
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Fig. 7. Results of quantitative analysis of Fe, Cr and Ni content
(wt.%) in the oxide scale on More 1 specimen in molten salt of
LiCl-Li1,0 at 650°C for 25 hours.
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Fig. 8. Scanning electron micrographs of cross sections of More 1 specimen in molten salt of (a) LiCl and (b) LiCl-Li0 at 750°C for
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Fig. 9. Scanning electron micrographs of cross sections of the oxide scales on More 1 in molten salt of (a) LiCl and (b) LiCI-Li,O at

750°C for 25 hours.
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