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Abstract

The objective of this project is to reduce the operating temperature of
SOFC electrolyte. The selected base materials are La,,Sr.Ga;yMg,Os5 (LSGM),
Lay.,SrCo,.,Fe,055 (LSCF} and CeQ,. The choice of cation dopants is based on the
lower charge and comparable size as compared to the substituted cation. The phase
detected by XRD and the microstructure revealed by SEM determine the phase
present and grain size with varying amount of dopants. The electrical conductivities,
dc 4-points and ac impedance measurements are examined as a function of
temperature. In addition, ac impedance measurements are investigated as a function
of frequency in different atmospheres, i.e. air, oxygen and carbon monoxide. The
stability after operating for 90 hrs. at 700 °C of some doped ceria is studied to

observe a change of impedance.

The results show that LSGM is unstable and difficult to reproduce.
The second phase detected by XRD is found in calcined LSGM powder.
Recalcination at higher temperature is required to remove the other phase. In
contrast, the single phase of LSCF can be obtained after calcination and sintering.
However, the diffusion of Co from the materials to the substrate cannot be controlled
during sintering. Also, the strong blue color on the substrate is found from the

composition with higher amount of Co.

The results of rare-earth cations doped into CeQ, indicate that only
single phase of ceria can be existed within 30 mol% dopant. An increasing amount
of dopant reduces the impedance of ceria although the growth of grain depends upon
the type of dopants. The most effective dopants determined from their influence on

the lowest impedance are found in the following order; Sm > Gd > Dy > Er > Y.

The effect of atmosphere on the impedance of ceria shows that
oxygen can reduce the difference between bulk and grain boundary impedances as
compared to the measurement in air. Moreover, the impedance of doped ceria can

be altered after operating at 700 °C for 90 hrs in oxygen.
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