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Abstract Metallic interconnects for solid oxide fuel cells (SOFCs) have been developed using 460FC-based
Fe-Cr alloy. However, diffusion of Cr and growth of Cr-based oxide from 460FC-based Fe-Cr alloy
during oxidation at high temperature seriously reduce the power efficiency of SOFCs. In general,
Co-based oxide layer can improve the oxidation properties of metallic interconnects at high
temperatures by inhibiting the Cr diffusion and retarding the growth of Cr-based oxide during oxidation
at high temperatures. In this study, a Co protective layer was deposited on 460FC-based Fe-Cr alloy by
electroless plating and then oxidized at high temperature. The oxidation characteristics of the Co-coated
460FC-based Fe-Cr alloy were analyzed and compared with non-coated alloy by X-ray photoelectron
spectroscopy (XPS), focused ion beam-scanning electron microscopy (FIB-SEM)/energy dispersive
spectroscopy (EDS), X-ray diffraction (XRD), and area-specific resistance (ASR). The Co protective layer
was found to be thermally oxidized to Co030s4 during high temperature oxidation. In addition, we
confirmed that the presence of a continuous Co3Os layer effectively inhibited the Cr diffusion and

retarded the growth of Cr-based oxide during oxidation at high temperature.

Keywords : Solid Oxide Fuel Cell, Metallic Interconnect, Area Specific Resistance, Co-coated 460FC,
Cr-Based Oxide
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Table 1. The Formulation of 460FC

C Cr Mn Si Nb Others

0.007 223 1.0 0.5 0.09 Ti, Mo

460FCE A glo] ARg5}3aL, Co-460FC= 460FC
o CoE T8 ZaAIA ARESHTE Co-460FCY] A
X WA 460FCY EH| P40l Qe ELES Al
A3} o o2 AAst, =FUA/GS /HAsH] oA
Nickel-strike g5 3}¥ck. °o|& Co La2
CoSO47H,0 15 g/L, FUAZE (CH3)NHBH; 26
g/L, 3= 5714 A o|E C4HeNaOs2H,0 115
g/L, pH &A= NH4OH 30 g/L& ARg319ieH, 9
0C ZZolA 58 Bt FAS| =gAA Co’t =54
Co-460FCE A %313t}

T2A5E 7o) AE HHAGES] YAEAE oA
XPSHH|(Thermo Fisher Scientific, K-Alpha+)& ©]
&l E543on, I939 BEREA 9 HJEULE
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Fig. 1. Typical XPS wide scan spectrum of
(2)460FC and (b)Co-460FC before
and after oxidation at high temperature
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Fig. 2. Cross-section SEM images and EDS mapping
observation of 460FC (a)before (b)after
oxidation at high temperature
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Fig. 3. Cross-section SEM images and EDS mapping
observation of Co-460FC (a)before (b)after
oxidation at 750C
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Fig. 4. XRD pattern of 460FC and Co-460FC after
high temperature oxidation
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Fig. 5. Changes in ASR values during 500h of
460FC and Co-460FC
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