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2 B 2 d7olde 8 d8AAE Eelg oA e olEA H AL F, 310SE AHEEt 44 A
A g FFE 7N FAAF, FAYAES ¥AETAY F 71Tl B TS A el YA Ay paukg
ol¥ A ¥ AT YA whE o] AW FE FHYAS YDA A FHYHE ¥4 F 23975t dojr]
7tz 8] R4 AAGA, 281 BEHF o|F Fao] thr] FrbEE F-4] AW DA Y 3kA AL ARt AsAck FEw
P2E FEXTE FAREE Y4 ddME Fert, ¥4 Wejd el dE Cro], 232 Ni2 Crazdos 717 ¢Feld ¥
A ¥A=EAct B2 G5 FBE AL ofstell g FHo] FH LAY, HF FHYHES LiFeO,st
LiCrO. ¢},

Abstract This study was carried out for investigating the corrosion behaviors, corrosion mechanisms, and behaviors of
elements on a separator for a molten carbonate fuel cell under both the electrolyte and anode side environment. A
310S austenitic stainless steel was used as the separator material. Corrosion proceeded via three steps ; the formation
step of corrosion product in which rapid corrosion takes place until stable corrosion product is formed after the begin-
ning of corrosion, the protection step against corrosion until breakaway occurs after the formation step of stable corro-
sion product and the advancing step of corrosion after the breakaway. From the standpoint of the behavior of the ele-
ments in the specimen, Fe and Cr, Ni were enriched in the region of corrosion product, in the region of corrosion pro-
tection, and at the Cr-deplete zone, respectively. With respect to corrosion mechanism, ionization of electrolyte at the
anode side was the main corrosion mechanism, and the final corrosion products were LiFeQ, and LiCrO, at the anode

side.
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2 A HYH

E Ay AH-E AgHe FA7E Il e2HUolE
A 2" da A7t F 3105 (24 C 1 0.04, Si:1.23, Mn :
1.16, P : 0.014, S : 0.006, Ni : 18.34, Cr : 24.14, Fe :
bal, ©+¢l:wt%) 9 BAAIFHEL 10x10mmE Aehshe]
ofMELR 2 gAY F AT AdAY 24
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(Electrolyte Environment) &} As]d &2 oA FF&
2]7]9l &7t (H,:CO,=60:40v0l%) & 60cc/min
oJA)7|M A Agg P3 EFE (Electrolyte and Fuel Gas
Environment) & &3] A& ).
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Fig. 1. The weight loss per unit area of separator as a function
of corrosion time at the EE and EFE conditions.
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Fig. 2. SEM cross-sectional image and EPMA of EE(A) and
EFE(B). (a) lhr (b) 240hr
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Fig. 3. SEM cross-sectional image and EPMA of EE(A) and EFE(B). (a) image and line-analysis (b) Fe map (c) Cr map (d) Ni map
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Fig. 4. SEM cross-sectional image and points(a), concentration profile along to the

cross—section image(b) at the EE(A) and EFE(B) for 480hrs.
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Fig. 5. X-ray diffraction peaks of EE. (2) 1hr (b) 96hr (c) 240hr
(d) 480hr
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Fig. 6. X-ray diffraction peaks of EFE. (a) 1hr (b) 96hr (c)
240hr (d) 480hr
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Fig. 7. The schematic diagram of corrosion mechanism, the for-
mation of corrosion products and the behavior of elements in
separator plate on anode side.

(A) Diffusion state of elements

(B) Ionization stage of electrolyte

(C) Formation stage of corrosion products

(D) Progressing stage of corrosion
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