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In the present work, an electrostatic spray deposition apparatus was designed and constructed
for fabricating gadolinium-doped ceria thin film on stainless steel substrate to be further used as an
electrolyte material in the applications of solid oxide fuel cells. An electric potential of 15 kV was used.
The mixture of gadolinium nitrate and cerium nitrate was employed as a chemical precursor, which was
dissolved in the mixture of ethanol and butylcarbitol to form a solution with a molar concentration of
0.01 M. The precursor solution was delivered to the standard spray nozzle at a flow rate of 0.5 - 1.65
mb/h by the built syringe pump. The influence of the substrate temperature, the nozzle-to-substrate
distance and the liquid flow rate on the morphology of the deposited thin films was investigated.
Moreover, the surface morphology of the resulting films after annealing at 600°C was also revealed.

The results showed that the electrostatic spray deposition apparatus obtained can be operated
efficiently for spraying the precursor of gadolinium-doped ceria. The chemical compositions of the
deposited films were in a good agreement with those of the starting solution. The obtained films became
smooth and dense with increasing the substrate temperature and the distance between the nozzle and
substrate, while the crack films were exhibited for the condition fabricated at the nozzie-to substrate
distance of 6 cm, the substrate temperature of 500°C, and the solution flow rate of 1.65mlh.
Furthermore, an increment of processing temperature gave the thin films with higher crystallinity.





