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Abstract

Of all components of MCFC(molten carbonate fuel cell), corrosion of separator is one of the most decisive
factor for commercializing of MCFC. In order to provide better understanding of corrosion behavior and
morphology for gas channel of separator plate, post-analysis after cell operation for 1200 hours at 650°C
was performed by optical microscope, SEM and EPMA. Intergranular corrosion was observed on gas channel
of separator plate. Corrosion product layer was identified as Fe-oxide, Cr-oxide and Ni-oxide by EPMA,
and oxide thickness was measured with a 60 um-150 um. Also, gas channel of separator was damaged by
severe intergrannular attack with post analysis in consistent with immersion test. Moreover, pitting on the
channel plate was observed with a depth of 18~24 um. The results of immersion method are well agreement

with post analysis measurements.
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Fig. 1. Photographs of separator plate after cell operation
for 1200 hours.
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Fig. 2. Schematic drawings of Fig. 1 for microanalysis.
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(a) EPMA MAP for Fe (d) EPMA dot mapping for Cr

Fig. 3. SEM micrographs and EPMA dot mapping of cross section for Region O of cathode channel G.

(c) EPMA MAP for Cr (d) EPMA MAP for Fe

Fig. 4. SEM micrographs and EPMA dot mapping of cross section for Region @ of cathode channel G.
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(c) EPMA MAP for Cr

(b) EPMA MAP for O
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Fig. 5. SEM micrographs and EPMA dot mapping of cross section for Region @ of cathode channel G.
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Fig. 6. SEM micrographs and EPMA dot mapping of cross section for Region D of anode channel H.
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(a) SEM micrograph

(b) EPMA MAP for O

Fig. 7. SEM micrographs and EPMA dot mapping of cross section for Region @ of anode channel H.

B =R YeERlR] Zgron #zE F4
o) @EE&—O—E ]5’— ﬁé 7}“3 ”"]i‘i‘:}. cathode
$ W g QA=

Boh 25 o JAPE AR 234E el 3

AR
Ko Jo Q@elMe B4 B FAE & < 3l
Atk & FAel o3 2Ele] dire d9 © >
49 @ > ¥ O H7HE F AU, ole ok
= 230 o3 veivbe 28T ol= A= o
ks 2e & F Aok d9 O] 99 QxR
dode s Fae Iy Frrt =9 ol HA
AT <3l =8 Jeuz A3t F-4 £9)7]
o =Fo] ez A7 H7] WIToE AR
=5 HAA o3 HFE Gt HEHA G
F93ke] AN crevice-type FA0] FPEe] &
HE g FHE B U Uik

a)

cathode channel C -8 24 Z3& AA3] &
25 A% PRIZAE 9o Dut 99 @, 9
@R 99 Qo] ] Ho] {29 APHN S-S &
2 9}, olgs FAHHE A ¥R Ao fAksE
ttl AAREe A717F B9 Al ¥ CERT ZA
e Eeoli gt} o]z &8 23 Aldl] 714
FF0] AdA CE 52A =HA 7|85 ®kE
oz o]gﬂ A71¢ E& FA|9 EAFA =Ho) o]

7% w7t o] G Ad BA HEE &

wo] Asol A Ha, A7 2x¢] AAE <
8l AAY =719 Wsbyt et ok YA ek
o] Ao ¢l3] A creviceZ EUolME 3t
g4 zAdo] sty B EHol S48 2o
2 EXEHA = FAE5E2] Xpold 9/]3]1/\1 T %
Aolla] FAel Fert gdE2A YelgS A58 +
7t Sk

cathode channel®] G %, cathode channel I %

=)
N
)
X0,
e
S
=
>
flo
=
i)
Y
re
N
fulC)
=2
>

s
)

%ol 7} cathode FIAEE A, C, G 5 #EF
Azt 7+ 9 G OY grain®] Z717F AL 2
Aoz HrH & 99 O v FES v
dte] Bl AdM GE Z5E grain®] A3 O A
A3 G e vt Z7Ye & = Jdrh oA
AAY Lx9 zo] mEo ALY & =T
L= HAE ¢ 20-30°C WAl Wi do=
woh A A7t Beshh &3 A, C, GE 2
2 R AFrrh Row G 1 9L vk
dei s velly ded ojzez e 91X
w2} Fale] Jro zpolrt Ytk AL & F AU
e, 2 olfFY shvie Fd=EE 7k S %
fﬂoﬂ FAZE YTk ALREW oA g dHF
2 A7E Bastth 53] MR 2ks 4
FEFE PXE AR EHA Ul (6)
Lo 9 FAo] &= 600~700°C HH
ol & e Qi) Ao s oy
Zl mpe} zro] wgkel C g2 AAE &A1Y STS
316LoAIM = YAl FAo] & dojuR| ke=thal &
A glon, ozdt FAFH = & A+ o= &
FEAE AsAA A BEE AL d F 3
I gk He FrtEe AXAE AFelM A
Fol & Aot} &§uiE AFEHAY HEEH
channel F$JollA 650°C2] o¥1s} 2% 7ol
1200717} =ZH 22 S|A GAIFA 2§ A5
A3t Atttk e 5T ¢ Ik 282
AA Y HE3E F-A 238A g2 FHol vs]
djH o g 20 Amr) A vedS

t}. Anode channel F¢| Sl H & 72 x4
S #EE 4 ddesd o] AFolAME cathode



ZAE /A EES] 40 (2007) 149-158 157
(a) SEM micrograph (b) EPMA MAP for O
Fig. 8. SEM micrographs and EPMA dot mapping of cross section for Region & of anode channel H.
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