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Preparation and Evaluation of Unit Cell incorporating BaO added
{(Gd,0.).s(Y.0.).41(Ce0,)... Electrolytes
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Abstract

For the evaluation of the performance of Unit Cell incorporating 0.6wt% BaO added {(Gd,0,)qs
(Y,0,)02:5(Ce0,) ., electrolytes, (Lag,Srgs) (Mng;Coe3)0y cathodes and {(Gd,04)g75(Y204) 0254 (CeO:) ., ~Ni
anodes were slurry-painted on both sides of GYC electrolytes. The electrical cenductivity, thermal
expansion coefficient(TEC) and morphology of (LagsSry;) (Mn,;Co,3)0; cathodes were characterized. The
TEC of perovskite type (LagsSrg2) (Mny;Coyy)O; was 14.8%10°/€, which was nearly the same as that of
electrolytes, Electrical conductivity of cathodes was 0.2S/em at 800C and there was a slope change
induced by electron transmission at 400C. Activation energies calculated from the slope over and under
400 were 0.0091eV and 0.008%V, respectively. Using O, and H,/H,O supplies, the power density of
the unit cell was 4.28aW/cf(14.81nA/cl) at 900, which was 4.6 times higher than that of 8YSZ elec-
trolyte. After testing of the unit cell performance, there was detected diffusion of La and Mn toward
electrolyte in cathode/electrolyte interface,
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Table 1. Unit cells and the preparation meth-
ods of electrodes on electric power
generation in SOFC mode.

Cathode Anode
(Air electrode) Electrolyte (Fuel electrode)
5GYC+BaO GYC-Ni
LSMCo (0.6wt%) cermet
LSM 8YSZ YSZ-Ni
cermet
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1. (a) Sample configuration and (b} sys-
tem used for the four-probe DC con-
ductivity measurement.
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3 furnace
1: electrolyte, 2: air electrode, 3: fuel electrode, 4: Pt mesh,
5 Pt ring, 6,7: quartz tube, 8 Pt wire, 9: thermocouple
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Fig. 2. Schematic diagram of SOFC cell
tester.
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3. XRD patterns of LSMCo sintered at
1,350%¢ for 3h.
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Fig. 4. Thermal expansion coefficient of electrolyte and cath-
ode sintered at 1,600 and 1,350, respectively.
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Fig. 5. Electrical conductivity as a function of temper-
ature of LSMCo sintered at 1,350 for 3h.
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Fig. 6. [-V and I-P characteristics of unit cell (LSM
| 8YSZ | YSZ-Ni) as a function of operating
temperature(open mark @ power density :
solid mark : cell voltage).
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Fig. 8. SEM image of LSMCo specimen sin-
tered at 1,350¢C for 3h.
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Fig. 9. SEM/EDS images of the cross-sec-
tion of GYC unit cell.
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