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48402204 : MAJOR : POLYMER SCIENCE AND ENGINEERING
KEY WORD : SOLID OXIDE FUEL CELL/NICKEL OXIDE/SCANDIUM STABILIZED
ZIRCONIA/COMPOSITE/ANODE MATERIAL
KHONGRAT TRAGOLRAT : PREPARATION OF NIO-SCANDIUM STABILIZED
ZIRCONIA COMPOSITE AS ANODE MATERIAL FOR SOLID OXIDE FUEL CELL.. THESIS
ADVISOR : ASST.PROF.BUSSARIN KSAPABUTR, Ph.D. 104 pp.

In this study, thin films of nickel oxide/scandium-stabilized zirconia (NiO/ScSZ)
composite with a porous structure were deposited through electrostatic spray deposition
(ESD) technique for use as the anode material in solid oxide fuel cell (SOFC) application. The
influence of process parameters on the coating morphology and microstructure was explored
by means of scanning electron microscopy (SEM), atomic force microscopy (AFM), and X-ray
diffraction (XRD) techniques. From the results, it was revealed that external permanent
magnet, distance between nozzle and substrate, high applied voltage, flow rate of precursor
solution, and concentration of precursor solution drastically affected the surface morphology
of the resulting films. In addition, the effect of the magnetic field on the deposition area of the
emitted spray upon the substrate using two external permanent magnets was also
investigated. The data showed that the coating area deposited by ESD-spray with two same
magnetic poles of permanent magnets on the substrate decreased in comparison with the
case of no external permanent magnet. On the other hand, the largest deposition area was
presented using two opposite poles of permanent magnets during fabrication.

Optimal distance between nozzle and substrate, high applied voltage, flow rate of
precursor solution, concentration of precursor solution and substrate temperature for the
deposition of high porous and uniform nickel oxide/scandium-stabilized zirconia films with
thicknesses about 2 um'’via electrostatic spray deposition process under no external-magnet
condition were found to be 5'¢cm, 14 kV, 1.5 mih™, 0.01 M'and 500°C at the deposition time of
1rh,/ respectively. | Furthermore, , the  observed. chemical lcompositions  of the nickel
oxide/scandium-stabilized zirconia films are in a good agreement with those of the precursor
solution.
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