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Abstract The ceria powder is excellent in oxygen storage capacity (OSC) through the oxidation and reduction reaction of
Ce ions and is used as a typical material for a three-way catalyst of an automobile which purifies the exhaust gas. However,
since ceria generally has poor thermal stability at high temperatures, it is doped with metal ions to improve thermal
stability. Therefore, in this study, Zr ions were doped into ceria powder, and their characteristics were further improved due
to the increase of specific surface area with decreasing particle size due to doping. In this study, the synthesis of zirconium
doped ceria nanopowder was synthesized by hydrothermal process. In order to synthesis Zr ion doped ceria nanopowder,
the precursor reaction at was 200°C for 6 hours. The average part1c1e size of synthesized Zr doped CeO, nanopowder was
below 20 nm. The specific surface area of synthesized Zr ion doped ceria nanopowder increased from 52.03 m’/g to
132.27 m*/g with Zr increased 30 %.
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Fig. 1. Experimental procedure of the synthesis of Zr.Ce, O,

nanoparticles by a hydrothermal process.
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Fig. 2. X-ray diffraction pattern of the Zr,Ce, O, nanoparticles
by hydrothermal method at pH=11 and 200°C for 6 h with
various x; (a) x=0 and (b) x=0.3.
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Table 1

Crystal size and Specific surface area of the Zr,Ce, O, nano-
particles by hydrothermal method at pH =11 and 200°C for 6 h
with various x; (a) x =0 and (b) x=0.3

Zr Ce, 0O, (@) (b)
Crystal size (nm) 14.49 8.04
FWHM (°) 0.56 1.01
BET (m’/g) 52.03 132.27
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Fig. 3. FE-TEM images of the Zr,Ce, O, nanoparticles by hydrothermal method at pH =11 and 200°C for 6 h with various x;
(a) x=0 and (b) x=0.3.
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