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In order to investigate the corrosion behavior, the mechanical properties and the effects

of alloying elements(Fe, Cr, Ni) on corrosion resistance of separator material for molten

carbonate fuel cell, the SUS310S, SUS316 among austenitic stainless steel were selected

as separator materials. The composition of electrolyte and the oxidant gas used in this study
are 62Li;C0O;3-38K,CO;(in mol%) and 60 air —40 CO.(in vol%) respectively. The results
show that the SUS3108 is superior to the SUS316 in corrosion resistance, but not in toughness.

During the test, the concentration of Fe, Cr, and Ni increased at electrolyte-specimen contact

area at the initial stage of the corrosion. As the corrosion products which mainly consisted

of LiFeO,.

In addition, the formation of the Cr rich layer caused to develop the Cr depleted zone

in the metal specimens.
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Fig. 1. Schematic reaction diagram of MCFC unit
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Fig. 2. Design configuration for MCFC stack.!”
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Table 1. Chemical compositions of the specimens(wt%)
C Si Mn P S Ni Cr Mo Fe
SUS 3108 0.04 1.23 1.16 0.014 0.006 18.34 24.14 - bal
SUS 316 0.06 0.66 0.92 0.02 0.005 10.48 16.82 2.04 bal
Table 2. Experimental conditions
Contents Conditions 12+ @ EOS sus3e .
- < O EES SUS316
Temperature 650C € 10} a EOS sUs3os 4
. i = & EES SUS3108
Electrolyte endermic time 0~480hr E 3 / |
Electrolyte composition LixCOs © K.COs= 2 6| / ]
% =
62 . 38(mol % ) £ s / I
Electrolyte amount per 2 /'—// .
specimen area 12mg/cm? 6/2/ —_— i
Oxidant gas composition Air : CO,= 0 L . | \
60 : 40(vol %) 12345 10 15 20
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Fig. 3. Weight loss of SUS310S and SUS316 ex-
posed to molten carbonate/air-CO; environment
at 923K.
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Fig. 4. SEM fractographs of surface for SUS310S and SUS316.
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Fig. 5. Absorbed impact energy as function of cor-
rosion time for SUS310S and SUS316 exposed
to the molten carbonate/air-CO; environment at
923K.
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Fig. 6. Micro vickers hardness as function of the
depth from surface for SUS310S exposed to the
molten carbonate/air-CO, environment at 923K.
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Fig. 7. Micro vickers hardness as function of the
depth from surface for SUS316 exposed to the
molten carbonate/air-CO. environment at 923K.
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Fig. 8. EPMA analysis of SUS310S and SUS316 exposed to the molten carbonate/air-CO. environ-

ment at 923K.
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Fig. 9. EPMA analysis and X ray mapping of the cross sections of SUS310S and SUS316 exposed
to the molten carbonate/air-CO, environment at 923K.
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Fig. 10. EDX composition profile on the cross sections of SUS316(A) and SUS310S(B) exposed
to the molten carbonate/air-CO; environment at 923K for 20 days.

Nie} A A H&E o)A H3bA Jelr}a glom
ofFodl M 53] Cro]l Aldos gol FAHA
g & F Utk wEkd A A HER-Jel= ¥
AlaE 23 o Be] SUS310Sel FH3A &
Cro| oxidant gas ¥ % 7l3kell 4 Cr 4F&HEE
A Rez dAF AR BTID o)1= Cr 43}
EOS ¥$7]3lell ] A743 WAANE F&=
e, sk o R4S JAFe Cr 4
E2& EOSelA Alzte] F7tE st tiEo] =B

o
o

tlo
ofkt

i
ol

Al

A

"
lo
e

8.

2ol A #4bslE Fe, Nio)l Asld &9 (a1 )
N P wet Hz dE]AYE o] FEIH
cAl el 4= Niol §-& el 24 33514 vhelyto)
2% 9(H) oA Bedxlch, 23 10(B)+& 480417}
BAAYE gdojAl SUS310SAH M9 Fx Fukio
g SEM-EDX7Z #}o|c},

A EOSol A A 7bel] ab-& H-4l7le] & B



LAY ARAAL 29 A2 AR 2&FAAE 221

CratstE 3ol 2g Aoz Atgdch. H2 %A
Wl & SUS3L6 sl Ao ZAA g B
4lo} A& sl whd SUS310Sel delX+ Cr 24
22 oeb Aol H2}, (24 8(C, ),
1% 9(A, E))

FH e o] CrAHF-7F SUS316¢ w3
SUS310SN A of \Al Al €& 23 9(G)ellA
4 9led o)+ SUS3169 Hlsl SUS310S7 ol
o HeCrad3E HA R AR CrAYTSs 2
B 27) Aol A A Crat3HES ool W&
CraZdtodg ¥A4s7] dFez Aasch

29 ATAE Hite] ostH MCFCelA ¥ A
¥l BAAELS FZ Fe, CrAlslE2 BolF 1 9]

A ~ T ® CryoFe;Niy
0 HR | | A LiFeO;
: * (Cr, Fe):03
®
! ’ L4
sy e -l._i\;"':-" el et e+ | Nere s mmom 1 Y .\
D40 ] 50. . 60_...70_ _ B0_. %0
B
1HR 4
; A
A
tl ‘ .
1k
?'f.’l{ ;‘.J-«f;—z&:.—-—-y&-‘:’s' e t\--J--r-s-u ~‘- ,,,,,
. . 4 . 50. - 60 70 . B0 .
c !
E i
240 HR |
A
N A
O Py S NUURURPS UV VUSRI YN, SRR S R S
. 30 50 60___ 0 . & [+ 1]
D 4 A
480 HR
Y
A
et '.-'_::..J..-'--‘.".:.LA.—,-A\..-:z i vatzms s e oA
40 %) 60 70 80 90
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ment at 923K.
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