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ABSTRACT

Interfacial reactions at LSGM electrolyte and NiO-GDC anode interfaces were thoroughly investigated with Environmental
Scanning Electron Microscopy (ESEM-PHILIPS XL-30) and Energy Dispersive X-ray (EDX-Link XL30). According to the analysis,
serious reaction zone was observed at LSGM/NiO-GDC interface. It was found that the reaction layer was originated from the
chemical reaction between NiO and LSGM. The reaction products were identified as La deficient form of LSGM based perovskite
and Ni-La-O compounds -such as LaSrGa;0; and LaNiO; from the X-Ray Diffraction (XRD, Philips) analysis. According to the
electrical characterization, interfacial layer was very electrically resistive which would be the cause of high internal resistance and low

power generating characteristic of the unit cell.
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LSGMA SOFCelA 71 A7} 53 & Niogt
LSGMZFe] wk3A& AR 7] 28] NiO(Sumitomo, Japan)
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Reaction Method) 2.2 Z} A5 i3 Ax e =38 AJHS
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Source(224 Programmable current source KEITHLEYA},
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Fig. 1. Schematic diagram of the measurement apparatus for 4-
probe DC electrical conductivity.
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Fig. 2. X-ray diffraction patterns of LSGM+NiO composite
(50 : 50 v%) (a) and LaggSrq,GagsMgp,0;5.5 (b) sin-
tered at 1450°C for 6 h.
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Fig. 3. Arrehnius plots of the electrical conductivity of LSGM,
NiO, LaSrGa;0, LaSrGaO,'" and LaNiO;.
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Fig. 4. X-ray diffraction patterns of LaNiO; and its by-product
after the heat treatment at 1400°C for 6 h.
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Fig. 5. X-ray diffraction patterns of LSGM+NiO (3, 6, 9 v%)
composite sintered at 1450°C for 6 h.
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Fig. 6. Electrical conductivity of LSGM+NiO (3, 6, 9 v%)
composite in Air and H, atmosphere.
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Fig. 7. SEM images of LSGM+NiO (3, 6, 9 v%) composite and the result of EDS analysis on site A and site B.

Table 1. Area Fraction of each Reaction Product Estimated from
Image Analysis

NiO composition

Phase
3v% 6 v% 9v%
Black area(Ni-rich) 24% 4.1% 6.3%
Gray area(LaSrGa;07) 2.7% 8.6% 11.7%
White area(LSGM) 94.9% 87.3% 82.0%
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Fig. 8. Cross-sectional BSE image of LSGM electrolyte on GDC-NiO anode and the result of EDS analysis on site A and B.

Fig. 9. Cross sectional view of LSGM electrolyte on GDC-NiO
anode and the result of EDS plane mapping analysis for Ni.
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