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ABSTRACT

LSGM((La,Sry.,)(Ga,Mg,.,)O3) electrolyte is known to show very serious interfacial reaction with other unit cell components,
especially with an anode. Such an interfacial reaction induced the phase instability of constituent component and deterioration of the
unit cell performance, which become the most challenging issues in LSGM-based SOFCs. In this study, we fabricated
LSGM(Lag ¢St ,Gay g3Mgy 170,) electrolyte supported-type cell in order to avoid such interfacial problem by lowering the heat-
treatment temperature of the electrode fabrication. According to the microstructural and phase analysis, there was no serious interfacial
reaction at both electrolyte/anode and electrolyte/cathode interfaces. Moreover, from the electrochemical characterization of the unit
cell performance, there was no distinct deterioration of the open cell voltage as well as an internal cell resistance. These results
demonstrate the most critical point to be concerned in LSGM-based SOFC is either to find a proper electrode material which will not
give any interfacial reaction with LSGM electrolyte or to properly adjust the processing variables for unit cell fabrication, to reduce

the interfacial reaction.
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Fig. 2. SEM micrograph of LSGM bulk, sintered at 1500°C for
6 h.
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Fig. 3. X-ray diffraction patterns of (a) LSGM raw powder and
(b) LSGM bulk sintered at 1500°C for 6 h.
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Fig. 4. Surface image LSGM tape, sintered at 1460°C for 6 h.
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Fig. 5. Cross-sectional view of LSGM tape, sintered at 1460°C
for 6 h.
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Fig. 6. Arrhenius plot of the electrical conductivity of LSGM
tape (AC quasi-4 probe method) and LSGM bulk (DC
4-probe method).
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Fig. 7. Cross sectional view (a) and EDS analyzing result (b)
for the cathode/electrolyte interface of LSGM supported
cell.
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Fig. 8. Cross sectional view (a) and EDS analyzing results (b)
for the electrolyte/anode interface of LSGM supported

cell.
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Fig. 9. Typical current-voltage and power generating charac-
teristics of LSGM electrolyte-supported cell at different
temperatures (500~700°C).

Table 1. Cell and Ohmic ASR Measured via AC Impedance
Spectroscopy and Cell ASR Estimated from DC [-V
Characteristics

Cell ASR Cell ASR Ohmic ASR,
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(°C) at 0.7V at OCV at OCV
(from DC) (from AC) (from AC)
500 5.65 5.34 2.52
600 1.96 1.97 0.9
700 1.0 1.03 0.74
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