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Abstract:

In recent scientific research, an interest has lggened significantly by rare earth metals
such as cerium (Ce), samarium (Sm) and gadolini@oh) @ue to their use in fuel cells as
electrolyte and catalysts. When used in an eleggpothese materials lower the fuel cell's
operating temperature compared to a conventioratrelyte, for example, vyittria-stablized
zirconia (YSZ) which operates at a high tempera{u890 °C). In this paper, the tri-doped
ceria, My Cey 025 (M=Smy 1, Cay 5, Ghos) electrolyte powders was synthesized using the
co-precipitation method at 8C. These dopants were used for Gedth a total molar ratio

of 1M. Dry-pressed powder technique was used toemadl cell pellets from the powder and
placed them in the furnace to sinter at 70Gor 60 minutes. Electrical conductivity of such a
pellet in air was 1.2 x I9S.cm' at 700°C measured by the ProboStat-NorECs setup. The
crystal structure was determined with the helpray diffraction (XRD), which showed that
all the dopants were successfully doped in £eRaman spectroscopy and UV-VIS
spectroscopy were also carried out to analyse tbkeaular vibrations and absorbance,
respectively. The maximum open-circuit voltages Y@¥for hydrogen and ethanol fuelled at
550 °C were observed to be 0.89 V and 0.71 V witvgr densities 314 mW.cfrand 52.8
mW.cni?, respectively.
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