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SOLID OXIDE FUEL CELL/ELECTROLYTE/ELECTRICAL CONDUCTIVITY/

CITRATE GEL/BaCeOs

BaCeOj3 has been considered as a candidate for proton conducting electrolyte
operating at 400 - 700°C. In this work, BayxA;xCeOs.5 (A = Li, Na, K, Ca, Ni, Mn, Sr
and x = 0 - 0.5) and BagoSro1CeiyYyO35 (y = 0, 0.1, 0.2) have been prepared by
citrate gel and solid state reaction to determine the optimum synthesized condition to
obtain a single phase. The sintering temperature of these compositions is 1300 - 1450°C
depending on the dopant. In addition, the effects of these dopants on the phase,
microstructure and electrical conductivity are investigated using XRD, SEM and
Solartron impedance analyzer, respectively.

The XRD results show the optimum condition to obtain a single phase for K,
Ca, Ni, Sr and Sr-Y doped BaCeOs is calcination at 950 - 1000°C for powder
synthesized from citrate gel and higher temperature at 1200 - 1250°C for solid state
reaction. However, a single phase could not be achieved for 20 mol% of Li, Na and
Mn doped BaCeOj3 synthesized by citrate gel. The other phases of CeO,, BaO, and
BaCOj; as indentified by JCPDS database appear in these compositions.

SEM results show the average grain size of BaCeOs is 4 - 6 um and the bulk
density is around 74 - 79% as compared to the theoretical density. In this work, a high

density can be achieved in the compositions of 10 mol% Ca, Sr, Sr-Y doped BaCeOs



and the average grain size with these dopants decreases. However, further increasing
amount of these dopants tends to increase the average grain size. For Li and Mn
dopants, a higher sintering temperature is required to obtain a higher density.

The total conductivity of Bag ¢Sro1CeO3 synthesized by solid state reaction and
sintered at 1350°C is 2.13 x 10 S/cm at 700°C and the value is higher than those of
other compositions. In addition, Y doped BapoSro1CeO3 synthesized by citrate gel
tends to decrease the average grain size and increase the grain boundary conductivity.

For this work, BagoeSro:1CeogYo1035 sintered at 1300°C shows the highest grain

boundary conductivity with a value of 9.34 x 10 S/cm at 700°C
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