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Abstract

In this research, samarium and gadolinium-doped ceria thin films were
fabricated by electrostatic spray deposition (ESD) technique so as to be further used in
the applications of solid oxide fuel cells. This observation was classified into three
major parts. The first part described the development of the apparatus of electrostatic
spray deposition, which comprised of high voltage unit with the adjustable maximum
voltage of 30 kV, the temperature controller with the highest alterable temperature of
SOOOC, the infrastructure of electrostatic spray deposition setup with the adjustable
deposition distance of 20 cm, and the solution feed unit. In the second part, the effects
of process parameters on the preparation of samarium and gadolinium-doped ceria thin
films using the developed electrostatic spray deposition apparatus were investigated.
The chemical analysis of both thin films obtained was examined by energy dispersive
X-ray (EDX) spectroscopy. The observed chemical compositions of the samples were
in a good agreement with those of the starting solutions. The results revealed that the
electrostatic spray deposition apparatus obtained can be operated efficiently for
spraying the precursor of samarium and gadolinium-doped ceria to achieve dense and
crack-free films. Additionally, the influence of temperature on crystallinity of
samarium and gadolinium-doped ceria thin films was also elucidated. An increment of
processing temperature gave the thin films with higher crystallinity. From electrical
measurements under oxygen atmosphere, it was found that samarium and gadolinium-
doped ceria films can be used as electrolyte in solid oxide fuel cell applications at
temperatures above 650°C and 700°C, respectively. Finally, the design and
construction of two new apparatus, including electrostatic spray deposition and
portable DC high-voltage generator, were also performed to further develop for the

enhanced preparation of ceramic thin films.
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