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Abstract

Corrosion behaviors of austenitic alloys in molten salts of LiCl and LiCl-Li-O were
investigated in the temperature range of 650 850°C. In a molten salt of LiCl, a dense
protective oxide scale of LiCrO. was formed, following growth of oxide scale with parabolic
kinetics. Due to Li.O-induced basic fluxing mechanism, the corrosion rates of the alloys In
mixed molten salt of LiCl-Li-O were significantly higher than those in molten salt of LiCl. In
a mixed molten salt of LiCl-Li-O, an internal oxidation of Cr of the KSA-4 alloy occurred

and a porous oxide scale of the Incoloy 800H with higher Cr content was formed.
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Table 1 . KSA-4(Kaeri Superalloy)
KSA-4 1,000
1,200 1,050 1
(crucible test)
15(W) x 20(H) x 25 mm(T) 1200
Licl
LiCl-Li-O 229

650, 750 850

10% HNOs

25 75

: , X EPMA
Table 1. Chemical composition of alloys
Chemical composition (wt.%)
Alloy
C Fe Ni Cr Si Mn S
SUS 316L 0.023 Bal 12.05 17.19 0.60 081 0.003
More 1 052 Bal 358 25.0 0.39 0.45 -
Incoloy 800H 0.08 Bal 31 22 053 1.07 0.006
KSA-4 <0.03 Bal 36 8 <05 <05 <0.03
3.
Fig. 1 650, 750 850 LiCl 25




. Fig. 1

Fig. 2
. Fig. 2

. Fig. 1 2

Li.O

Li.O

Fig. 3

Fig. 4 750

Fig. 5
Li.O
5%

750

LiCl-Li-0O 650, 750
750
650
LiCl-Li-O
750 LiCl
. Fig. 3
LiCI-Li.O
Fig. 4
, Fig. 2
LiCl-Li-O Li-O
. 750

KSA -4, Incoloy 800H, SUS 316L

, Fig. 2

750

Cr

25

850

, Li2O

Fig. 1

Cr

Cr

25

Li.O

More 1

LiCl



Fig. 6 More 1 Incoloy 800H LiCl-Li-O Li-O 25

Li-O . 750 Li-O
5% ;
. 800 Li-O 18%
o
2 Fig. 6 Li-O . 750 Li-O
5% , 5% Li-O o* Li-O
5% o*
Li-O Li-O
. Fig. 2
, 750
Li-O
Fig. 7 750 25 KSA-4 X-
Fig. 7 LiCrO:
LiCrO: Cr Cr LiCrO:
Cr
Fig. 8 LiCl 750 25 KSA-4 Cr, O
. Fig. 8 Cr
o) . Fig. 7 X
LiCrO2
Fig. 9 LiCl-Li-O 750 25 Incoloy 800H
X- Fig. 10 . Fig. 10 LiCrO:

Ni



1. LiCl LiCrO2 ,

LiCl-Li2O , Cr

2. , LiCl-Li2O

, 750

1. N. S. Bornstein and M. A. DeCrescente, M et. Trans., 2, 2875 (1971)

2. J. A. Geobel and F. S. Pettit and G. W. Goward, M et. Trans., 4, 261 (1973)

3. Y. S. Zhang and R. A. Rapp, J. Electrochem. Soc., 132, 2498 (1985)

4. M. Spiegel, P. Biedenkipf, and H. J. Grabke, Corros. Sci, 39, 1193 (1997)

5. S. Mitsushima, N. Kamiya and K. |. Ota, J. Electrochem. Soc., 137, 2713 (1990)

6. C. B. Gill, M. E. Staumanis and W. E. Schlechten, J. Electrochem. Soc, 102, 42 (1955)
7. W. H. Smyrl and M. J. Blanckburn, Corrosion. 31, 370 (1972)

8. , , , 29, 185 (1980)

9. J. E. Forrest and J. Robertson, Corros. Sci., 32, 541 (1991)



Weight loss (mgicm?)

Weght less {moicm?)

30

25

20

Fig.

—>— SUS5 316L =
- —— More 1 fﬂ"
—&—— ncoloy B00H -
- =T
—=F—— KS5A-4 -
B r“_,-"' _'._,_,..-rf
- f,,.r--
,__:l""f -
—— il
e e _,_.a—P"""/:I;
" - e
— i s e —
T e RPT TS
e R
_.—-—'—"'_—._
| | 1
700 750 500 550

Temperature ("C )

1. Weight! lonss of the alloys corroded in molten sall of

LiClfor 25 hours, as a function oftemperature.
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Fig. 2. Weightloss oflhe alloys corroded in molten salt of

LiCI-Li,Q for 29 hours, as a function oftemperature.
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Fig. 3. Weightloss of the alloys corroded in molten saltof

LiClat7vs0®*C . ag a function of time.
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Fig. 4. Weight loss of the alloys corroded in molten salt of

LICI-Li,© at 780°C, as a function of lim e.
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X-ray diffraction patterns ofthe oxide scale
on KSA-4 corroded in molten saltof LIC] at

¥50°C for 25 hours.

Microstructure and X-ray line scan of the scale
on KS5A-4 alloy corroded in molten salt of LaC|
at 750°C for 25 hours, {(a)Cr (b) O,



Fig. 9. Scanning electron micrograph of cross section of
Incoloy 800H corroded in molten salt of LiCl-Li,0
at 750C for 25 hours.
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Fig. 10. X-ray diffraction patterns of the oxide scale on Incoloy 800H
corroded i molten salt of LiCI-L1,0 at 750°C for 25 hours
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