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ABSTRACT In this study, non-stoichiometric compositions of Sm;.xBag sSrysC020s.q (x=0~0.25) oxide systems were synthesized as
the cathode materials in an Intermediate Temperature-Operating Solid Oxide Fuel Cell (IT-SOFC) by partially removing Sm from
SmBay 5819.5C0205+4 (SBSCO). The resulting cathode showed superior oxide ionic diffusivity, excellent oxygen surface exchange
coefficients, high oxygen transport properties, and higher electrical conductivity. The composition ranges for the single phases of
Sm;«Bay sSrgsC0,0s+4 were in the ranges of x=0 to 0.10. At these non-stoichiometric compositions, Smg.9sBag sSry.sC020s:4 (SBSCO-
0.95) showed the highest electrical conductivity of 380 and 310 S/cm at 600 and 700°C. The area specific resistances (ASRs) of the
composite cathode of 50 wt % of SBSCO-0.95 and 50 wt % of CGO91 (SBSCO-0.95:CGO91) were 0.40, 0.19, 0.09 and 0.05 Qem’ at
650, 700, 750 and 800°C, respectively. The activation energy of SBSCO-0.95 : CGO91 was the lowest at 1.16eV.

Key words Solid oxide fuel cell(ZZ4] At3}E A & A A]), Layered perovskites(0] %% # 2 H A7}o| E), Non-stoichiometric
composition(H] +8FF 2 2 A), Single phase(th Y A, Electrical conductivity(H 7] A &= %)
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Table 1. Chemical compositions and abbreviations used in
these experiments

Composition Abbreviation
SmBay 5510 5C0205+4 SBSCO
Smy g5Bag 5510, 5C0205+4 SBSCO-0,95
Smy g0Bao 5510 5C020s+4 SBSCO—-0.90
Smy gsBao 5510, 5C0205+4 SBSCO-0.85
Smy goBao 5510 5C020s+4 SBSCO-0.80
Smy 75Bao 5510, 5C0205+4 SBSCO-0.75
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Fig. 2. Chemcial reactivity analysis of (a) SBSCO—0.95 with CGO91 and (b) SBSC0O—0.95 with 8YSZ
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Fig. 5. Scanning electron microscope (SEM) images of the cross view of SBSCO—-0.95 after sintering at (a) 1,100°C, (b) 1,000°C
and (c) 900°C. In addition (d) shows the cross view of SBSCO—0.95:CG091 after sintering at 1000°C
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Fig. 6. Area Specific Resistance (ASR) and Activation Energy
of SBSCO—0.95 cathode materials onto CGO91 electrolyte
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