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Effect of solvent and precursor on the Ce(O, nanoparticles fabrication
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Abstract Ceria (CeO,) is a rare earth oxide, which has been widely investigated to improve the property. It is important
to increase the surface area of CeO,, because high surface area of CeO, can improve the catalytic ability. CeO, nanoparticles
were synthesized by a solvothermal process. A discussion on the influence of solvent ratio and precursors on CeO,
nanoparticles was performed. The size and degree of the agglomeration of the synthesized CeO, could be tuned by
controlling those parameters. The average size and distribution of prepared CeO, powders was in the range of 3 to 13 nm
and narrow, respectively. The XRD pattern showed that the synthesized CeO, powders were crystalline with cubic phase of
Ce0,. The average particle size was calculated by Scherrer equation and FE-TEM images. The morphology of the synthesized
CeO, particle was objected using FE-TEM and FE-SEM. Specific surface area of the synthesized CeO, was determined
using BET (Brunauer-Emmett-Teller) equation.
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Fig. 1. Solvothermal procedure for synthesizing the CeO,
nanoparticles.
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Fig. 2. XRD patterns of CeO, with different ethanol/water

solutions; (a) Nitrate, ethanol 0 %, (b) Acetate, ethanol 0 %, (c)

Nitrate, ethanol 25 %, (d) Acetate, ethanol 25 %, (e) Nitrate,

ethanol 50 %, (f) Acetate, ethanol 50 %, (g) Nitrate, ethanol
75 % and (h) Acetate, ethanol 75 %.

Table 1
The results of different ethanol composition on particle size and
surface area of CeO, particles observed by XRD and BET
analysis

Cerium precursor Condition dygp (nm) Sper (mz/g)

() 4.76 183.338
. (b) 4.80 155.494
Cerium acetate hydrate © 435 135.540
(d) 3.95 132.890
(e) 13.29 65.384
. . ® 11.97 71.439
Cerium nitrate hexahydrate @ 11.30 79.523
(h) 12.13 84.649
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Fig. 3. FE-SEM images of CeO, powders in different ethanol/water mixtures; (a) Acetate, ethanol 0 %, (b) Acetate, ethanol 25 %,
(c) Acetate, ethanol 50 %, (d) Acetate, ethanol 75 %, (e) Nitrate, ethanol 0 %, (f) Nitrate, ethanol 25 %, (g) Nitrate, ethanol 50 % and
(h) Nitrate, ethanol 75 %.
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Fig. 4. FE-TEM images of the CeO, nanoparticles; Acetate, ethanol 0% for (a) 30k, (b) 200k and Nitrate, ethanol 75 % for
(c) 30k, (d) 200 k.
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