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ABSTRACT

As the single chamber SOFC (SC-SOFC) showed higher prospect on reducing the operation temperature as well as offering higher
design flexibility of SOFCs, lots of concemns have been given to investigate the catalytic activity of perovskite-type oxide in mixed
fuel and oxidant conditions. Hence we thoroughly investigated the catalytic property of various perovskite-type oxides such as
La{).gsl'g_gMnO3 (LSM), Lao_6Sr0_4C003 (LSC), LaO.GSI'OACOO_zFeO.gOg, (LSCF), Sm0_58r0_5C003 (SSC), and Ba{]_ssrg_SCOO.gFeo_z (BSCF)
under the partial oxidation condition of methane which used to be given for SC-SOFC operation. In this study, powder form of each
perovskite oxides whose surface areas were controlled to be equal, were investigated as functions of methane to oxygen ratios and
reactor temperature. XRD, BET and SEM were employed to characterize the crystalline phase, surface area and microstructure of
prepared powders before and after the catalytic oxidation. According to the gas phase analysis with flow-through type reactor and gas
chromatography system, LSC, SSC, and LSCF showed higher catalytic acttvity at falrly lower temperature around 400°C~450°C
whereas LSM and BSCF could be activated at much higher temperature above 600°C.
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Table 1. Specific Surface Area of Each Perovskite Oxide
Powder (BET, m”/ g)

BET surface area(m’/ g)
LSCF  SSC LSM LSC  BSCF

Raw
powder(m~/g)

After g:ontrol
(m’/g)

6.45 1482 4441 10 7.6

3.05 3.63 3.13 3.29 3.8

2. 6@ 4

B dpdaes SHS5A4 H7FE Y3l A8 LaggSry,
MnO4(LSM, Nextech, USA), Lag¢Srg,CoO5(LSC, Seimi,
Japan), Lag¢Sry4Cog,FeqgO5(LSCE, Seimi, Japan), Smy s
Sry sCoO5(SSC, Nextech, USA), 113l Bay (St 5Coq sFey 5
(BSCF, Seimi, Japan)i-'2-& AHE-sIith A -89
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Fig. 1. Schematic diagram of catalytic reactor and gas analyzing system.
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Fig. 2. GC spectrum of LSCF powder operated at 700°C with a
flow rate of CH,: O,: He=40:20:90 sccm.
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Fig. 3. Variation of CH, and O, conversion (%) at different
temperature range of 400 - 700°C.
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Fig. 5. X-ray diffraction patterns of cathode materials (LSC, LSCF, SSC, LSM) before and after the catalytic reaction.
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