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Abstract Since a wet-seal area of Molten Carbonate Fuel Cell (MCFC) operated at 650°C is exposed to severe environ-
ment, a life-time of MCFC is influenced by the corrosion resistance of separator. In order to improve corrosion
resistance of 316L stainless steel used as separator material, Al-base alloy such as NiAl has been widely used as coat-
ing material on the wet-seal area. The purpose of this work is to develope a more protective coating material by
adding yttrium on NiAl alloy. An immersion test and a polarization test were performed in molten carbonate salt at 650
C to estimate corrosion resistance of the NiAl alloy and the NiAl/Y alloys with up to 1.5at% yttrium. NiAl/Y alloys
showed better corrosion resistance than NiAl alloy. We found that more than 0.7 at% yttrium was required to improve

the corrosion resistance of NiAl alloy in molten carbonate salt at 650C.
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Fig. 2. Schematic diagram of the experimental apparatus for
analysis of the polarization behavior,

Element |
, eme Cr Ni Fe Al Y C Mn Si
Specimens

316L ss 821 | 912 bal. — N 0.03 15 15
NiAl — | hal — 476 — - - ,
NiAl(PO*) — bal | - 476 - - - -

NIAI/Y(PO)- - bal, — 475 0.3
NIAL/Y(PO)-2 — bal, - 473 | 07 R -
NIAl/Y(PO)-3 - bal, — 47.0 15 - - B

% PO : Pre- Oxidation in air at 800°C for 20hrs.
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Fig. 3. SEM surface micrographs of specimens and concentration profiles of NiAll.5Y alloy after micro-polishing (a) NiAl (x1,000),

(b) NiAl0.3Y (x 1,000), (c) NiAl0.7Y(* 1,000), (d) NiAlL.5Y (% 1,000), (

e) NiAlL.5Y ( x 2,000), (f) EDS concentration profiles of (e)
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Fig. 4. XRD patterns of NiAlIl.5Y
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Fig. 5. SEM surface micrographs of specimens and concentration profiles of Ni All.5Y +HT alloy pre-oxidized for 20h at 800 °C in
air. (a) NiAPO) (% 1,000), (b) NiAl0.3Y(PO) ( x 1,000), (c) NiAl0.7Y(PO) (% 1.000), (d) NiAll.5Y(PO) ( x 1,000), (e) NiAIL5Y(PO)
(% 2,000, (f) EDS concentration profiles of {e) PO : Pre-Oxidation in air at 800°C for 20hrs
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Fig. 6. XRD patterns of NiAll.5Y(PO) PO : Pre-Oxidation in
alr at 800°C for 20hrs.
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Fig. 7. Fig. 7. Oxide layer thickness variations of specimens corroded for 1000 hrs. at 650°C in the molten carbonate salt. PO : Pre-

Oxidation in air at 800°C for 20hrs.



690 ez A8 A8E (1998)

Hyigyt kg ®

HYuUaas 2Ky i,

SHYUBBE. 28Ry x18)

Al

S T T v

Al

Al

Ni

Fig. 8. SEM cross-section micrographs and concentration profiles of specimens corroded for 1000 hrs. at 650°C in the molten carbon-
ate salt. (a) NiAl (x 10,000), (b) NIAI(PO) ( x 10,000), (c) NiAIL5Y(PO) ( x 10,000) PO : Pre- Oxidation in air at 800°C for 20hrs.
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Fig. 9. SEM surface micrographs of specimens corroded for 1000 hrs. at 650°C in the molten carbonate salt. (a) NiAl (x1,000), (b)
NiAI(PQ) ( x 1,000), (¢) NiAl0.3Y{PO) (x 1,000), (d) NiAl0.7Y(PO) ( x 1,000) PO : Pre- Oxidation in air at 800°C for 20hrs.
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Fig. 10. Potentiodynamic behavior of specimens in the molten
carbonate salt at 650°C. PO : Pre-Oxidation in air at 800C for
20hrs.
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