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ABSTRACT

The nanocrystalline CeO, was synthesized by mechanical milling and subsequent heat-treatment with the mixture of Ce(OH),
precursor and diluent, NaCl. Using deionized water, the diluent, NaCl, in the mixture has been easily dissolved out. Diffusion barrier
was provided by the diluent during heat-treatment, which suppressed not only the coarsening of primary particle but also the
agglormeration between the particles. Crystallite and aggregate size of CeO, depended on the concentration of diluent, temperature
and time of heat-treatment; increased with the temperature and time increases. In case the mixture was heat-treated at higher than
600°C, however, the crystallite size was saturated near 20 nm, which was supposed to be due to the densification of diluent.
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Fig. 1. X-ray diffraction patterns of (a) Ce(OH), precusor,

{b) attrition-milled-NaCl/Ce(OH), mixture and then,
(c) heat-treated at 700°C for 1 h in air, subsequently.
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Fig. 2. X-ray diffraction patterns of NaCl/Ce(OH), mixture

samples (a) heat-treated at 700°C for 1 h in air and then
(b) washed with deionized water, subsequently.
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Fig. 3. TEM micrograph of the synthesized CeO, nano-particles,
which shows aggregate structures of less then 100 nm in size.
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Fig. 4. (a) X-ray diffraction patterns of sample heat-treated at
various temperature for 1 h and (b) its calculated lattice
misfits and crystallite sizes based on the Williamson-
Hall method.
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Fig. 5. (a) X-ray diffraction patterns of sample heat-treated at
500°C for various times and (b) its calculated lattice

misfits and crystallite sizes based on the Williamson-
Hall method.
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