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Abstract

Project Code : MRG5180218

Project Title : Fabrication and properties of electrolyte and anode materials for low

temperature solid oxide fuel cells by electrostatic spray deposition process

Investigator :  Assistant Professor Dr. Bussarin Ksapabutr, Silpakorn University

E-mail Address : kbussarin@yahoo.com, kbussarin@gmail.com

Project Period : 2 years (15 May 2008 - 14 May 2010)

In this research, electrolyte thin film and anode were fabricated and tested for solid
oxide fuel cell application by electrostatic spray deposition technique. This study was
divided into two major parts. The first part described the design and construction of the
apparatus of electrostatic spray deposition, which comprised of high voltage adjustable unit
with the maximum voltage of 50 kV, the adjustable temperature controller with the maximum
temperature of 500 OC, the infrastructure of electrostatic spray deposition setup and the
solution feed unit with controllable flow rate ranging from 0.5 to 5 mL h'. In the second part,
the effects of process parameters on the preparation of electrolyte thin films and anode
materials using the electrostatic spray deposition apparatus constructed were investigated. The
results revealed that the nickel/gadolinium doped ceria material prepared by the electrostatic
spray deposition technique showed higher porosity, uniformity and electrical conductivity than
those prepared by solution pyrolysis method. Additionally, the calcination of
nickel/gadolinium doped ceria material at high temperature can improve mechanical properties
and electrical conductivity. For the preparation of scandium doped zirconia thin films using
different solvents, dense and crack-free scandium stabilized zirconia films were obtained using

the precursor solution in the mixture of ethanol and butylcarbitol for both and after heat



treatment. The cubic phase of nanocrystalline scandium stabilized zirconia was shown at a
relatively low temperature of 450 °C. The single phase scandium stabilized zirconia films
with dense and crack-free surface deposited under the optimal conditions had the electrical
conductivity of approximately 0.33 S cm’ at 800 °C. Furthermore, the electrostatic spray
deposition technique is also optimal for the fabrication of dense, uniform and crack-free
gadolinium doped ceria thin films on the porous anode. From the electrical measurements
under oxygen atmosphere, the electrolyte thin films offer a promising solid electrolyte in solid

oxide fuel cell applications even at low operating temperature of 650 °C.
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