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Abstract — In this work, a nano-sized samaria-doped ceria(SDC) was prepared by a urea-based hydrothermal method
and characterized by XRD, FESEM and TEM. It was observed that the increase in synthesis time and temperature gave
rise to crystallity and particles size. Moreover, the synthesised powders had a excellent ion-conductivity(0.1 S/cm at
600~800 °C) which is suitable for electrolyte of intermediate temperature-solid oxide fuel cellIT-SOFC). Subsequently
for use as electrolyte for anode-supported IT-SOFC, we tried to deposit the SDC powder on a porous NiO-SDC sub-
strate by electrophoretic deposition(EPD) method. From the FESEM observation, a compact and gas-tight SDC thin film
was obtained when using acetone solvent with constant voltage of 20 V for 10 s.
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Fig. 1. Flowchart for the preparation of (a) SDC nano powder by
hydrothermal method and (b) NiO-SDC porous substrate.
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Fig. 2. The synthesis condition of SDC powder.
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Fig. 3. A schematic diagram of the electrophoretic deposition setup.
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Fig. 4. A schematic diagram of the ion conductivity meter.
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Table 1. A full width at half maximum(FWHM) value of the XRD patterns and average particle size

Sample SDC1 SDC2 SDC3 SDC4 SDC5 SDC6 SDC7 SDC8
FWHM 2.751 1.849 1.768 1.679 1.642 1.588 1.559 1.575
D, (nm) 2.979 4.433 4.635 4.882 4.992 5.161 5.259 5.205
Sample SDC9 SDC10 SDCI11 SDC12 SDC13 SDC14 SDC15 SDC16
FWHM 2.751 1.849 1.768 1.679 1.642 - - -
D, (nm) 5.522 5.818 5.777 6.540 6.019 - - -
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Fig. 7. XRD patterns of SDC1, SDCS, SDC9, SDC13.

Fig. 9. TEM images: a) SDC1, b) SDC2.
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Fig. 11. The FESEM images of SDC thin film by EPD (applied voltage :
20 V, deposition time : 30 s); a) surface, b) cross section.
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