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ABSTRACT

The purpose of this study is to investigate the properties of LSGM electrolyte and LSM cathode. The unit cell based on the optimum
conditions and processing for high performance was fabricated and measured. The single phase of LaGaO; was obtained on sintering
at 1500°C for 6 h with composition of (Lag g5ty 15)(Gag gMgg2)05.5 and (Lag 58ty 2)(GagsMgy 2)0;.5. The grain size of the sintered
body was about 10~ 30 um and electrical conductivity was 0.13 S/cm measured at 800°C. The single phase of LaMnQ; structure in
(La;_Sr,)MnO; system was obtained at x=0~ 0.2 and the particle size of the synthesized powder was about 40 nm. The unit cell was
prepared by firing at 1200°C for 1h with (LageSty,)MnQO; cathode and 0.9NiO-0.1YSZ anode screen-printed on surfaces of
(Lay gSrg2)(Gag sMgy »)O5.5 electrolyte. The grain size of the electrode was close to 1 im and the electrode had porous structure. The

maximum power density of unit cell showed 0.3 W/em® at 800°C.
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Fig. 1. Experimental procedure of SOFC unit cell.
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Fig. 2. Configuration of the SOFC unit cell testing equipment.
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Fig. 3. XRD patterns of the electrolyte sintered at 1500°C for

6 h. (a) (LaggsSro15)(GagsMgy2)0;.5 and (b) (LaggSry,)
(Gay Mgy 5)03.5.
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Fig. 4. Microstructure of the electrolyte sintered at 1500°C for
6h. (a) (LaggsSro,15)(GagsMgp2)0;.5 and (b) (LaggSty )
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Fig. 5. Electrical conductivity of the (LagsSr ;5H(GaggMgy )05
and (Lag sSrq,)(Gag sMgg2)05.5 electrolyte sintered at
1500°C for 6 h.
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Fig. 6. DT-TG curve of (Lag ¢Sty )MnQO;_5 cathode synthe-
sized using GNP process.
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Fig. 7. XRD patterns of (La;_Sr,)MnO;_5 cathode synthesized
with Sr addition (Calcination temp. and time : 1000°C,
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Fig. 8. XRD patterns of (LagoSry)MnO;_ 5 cathode powder
with calcination temperature.
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Electroiyte

Fig. 10. Microstructure of surface and cross section of electrode applied on electyte and fired at 1200°C : (a) surface micrograph of cathode
(b) cross-sectional micrograph of cathode, (c) surface micrograph of anode and (d) cross-sectional micrograph of anode

Fig. 11. EPMA of surface and cross section of cathode fired at 1200°C based on electrolyte
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Fig. 12, Performace of a Single cell with 0.7 mm thick LSGM
electrolyte and screen printed LSM cathode and Ni-
YSZ anode.
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