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Abstract

In addition to optimizing the electrode structure, the most direct
route to the effectively improve oxygen-ion-conducting solid oxide fuel
cell (O-SOFC) efficiency is to significantly reduce the electrolyte
transport path and this to reduce its Ohmic resistance, that is, the
thickness of the electrolyte layer is reduced to a film scale. Up to now,
the approaches for preparing a solid electrolyte membrane are quite
multi-functional, such as E-beam evaporation, RF magnetron sputtering,
pulse laser deposition (PLD), spin coating, and plasma spraying and so
on. In the spin-coating method, the substrate is placed on the coater disk,
the substrate is fixed by pump suction, and the electrolyte is uniformly
coated on the substrate by the rotation of the stage. Due to the fact that it
IS not required to operate in a vacuum environment and that the film can
be coated on a large-scale substrate quickly and with low materials and
equipment costs, it is suitable for commercial mass production. At the
same time, the thickness of the film can be well controlled by the basic
parameters, such as speed, viscosity of the suspension, solvent
evaporation. In recent years, many research groups have also conducted
many researches on the fabrication of thin-film O-SOFCs by using PLD

technology. Although thin-film O-SOFCs have excellent performance



under the operating temperature of 600 ° C. Even with Ce1xGdxOy-;
(GDC) as the YSZ / LSC interface buffer layer, the cell package,
high-temperature sintering, reduction and testing steps such as the test
time is too long, will lead to the formation of secondary phase and cause
the cell performance drops significantly. The literature also found that
other O-SOFC materials also have elemental thermally-activated
diffusion, resulting in secondary phase formation. Therefore, the
anode-supported O-SOFC may encounter the above problems under
prolonged operation, resulting in performance degradation. In addition,
since the hydrogen oxidation reaction (HOR) at the anode and the
oxygen reduction reaction (ORR) at the cathode mainly occur at the
three phase boundary (TPB) of the anode and the cathode, the variation
of the density and distribution of the three-phase points in the anodes
and anodes also directly affects the overall performance of the battery
after long-time operation. Therefore, the focus of the project is to
analyze the long-term degradation behavior and degradation mechanism
of ASC O-SOFC by focused ion beam (FIB) 3D reconstruction and

transmission electron microscopy.
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