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Abstract

This study was carried out for the purpose of investigating the corrosion
behavior and mechanism on a separator for a molten carbonate fuel cell under
both the electrolyte and cathode side environment. A SUS310S austenitic stain-
less steel was used as the separator material. Corrosion proceeded via three
steps ; a formation step of corrosion product in which rapid corrosion take places
until a stable corrosion product is formed after the beginning of corrosion;
secondly, a protection step against corrosion until breakaway occurs after the
formation step of the stable corrosion product ; finally, an advance step of cor-
rosion after breakaway. From the standpoint of the behavior of the elements
in the separator, Fe, Cr and Ni were formed richly in the region of the corrosion
product, in the region of corrosion protection, and at the Cr-depleted zone re-
spectively. With respect to the corrosion mechanism, direct reaction with elec-
trolyte and elements of the separator at the cathode side was the main corrosion
mechanism, and the final corrosion product was LiFeO:. The corrosion rate of
the separator at the cathode side was rapid at the initial stage of corrosion.
However, the corrosion rate was decreased due to the resistant effect of chromi-
um oxide.

Key Words : Separator, Molten Carbonate Fuel Cell, Corrosion Mechanism,
Corrosion Rate, SUS310S Austenitic Stainless Steel
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Fig. 1 The mass loss per unit area of separator as a function of time at the electrolyte
environmental condition (EE) and the electrolyte/(air +CO:) condition (EOE).
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Fig. 4 SEM, EPMA and schematic drawing of
the line-profile of separator at the electro-
lyte/air +CO: condition (EOE).
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Fig. 6 X-ray diffraction analysis of separator at
the electrolyte environmental condition
(EE).
(a) 1h (Istep)
(¢) 240h (I step)

(b) 96h (Istep)
(d) 480h (MMstep)

LiFeO. THBEDT, TOLS57% X BHTFERER LB L
72 SEM % EPMA #5812 5 BRE & KB O E s
DIFREBRY ORI Fe & UTHRE NAHER
L —HLTWVE,

V., E®

4 1 MEESLUEBREE
BRBEERE B LU0 v — FllkkEBhshick L —
yORMABBEEEE LR, e L - 0OBARE
BRIGLURED S RZEBBABYID RSN 5 £ TOE
BERYOTEBER & REBRERYTRLIE, F#
WL F T OB RGBS & DR ERIERIEL %
PoOBRETRED IEMEAFEH LSS SHETT 2
TEBbh ol
BREEREOCHEBEET TO N L -5 OFRE
BB LESRBRIEHoFEL LT, aciEa

Fig. 7 X-ray diffraction analysis of separator at
the electrolyte/air +CO: condition (EOE).
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Fig. 8 The schematic image of corrosion mecha-
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