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Synthesis of SBA-15 Loaded CeO, Nanocrystals via Sol-gel
One-step Process
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Abstract Ordered mesoporous SBA-15 silica loaded with ceria at a mass ratio of CeO,/SiO,=28.7% was
synthesized by a sol-gel route using Pluronic P123 as a template, tetraethyl orthosilicate as a silica source
and hydrated cerium nitrite as a precursor under an acidic condition. The as-synthesized materials were
characterized by thermogravimetric analysig/differential thermal analysis, X-ray diffraction, transmission
electron microscopy, and N, adsorption. Characterization reveaed that the as-synthesized materials pos-
sessed an ordered hexagonal mesoporous structure similar to SBA-15. The average pore Size, pore volume
and specific surface area of the materials is 38.7 A, 0.46 cm®/g and 570 m?/g, respectively. The fact that ce-
rium species are present as highly dispersed CeO, nanocrystals in a hexagonal matrix was confirmed by
combined characterization of XRD with high-resolution TEM, selected area electron diffraction analysis and
EDS.
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Figurel TGA/DTA curvesof samples

2.2 XRD #1 TEM
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Figure 2 Low-angle XRD patterns (a) and wide-angle XRD

patterns (b) of resultant samples calcinated at different tempera-
ture
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Figure 3 TEM bright field image (a), the corresponding SAED
pattern (b), the corresponding TEM dark field image (c) and the
corresponding EDS spectrum (d) of resultant samples after calci-
nation at 400 ‘C for4h
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Figure4 Nitrogen adsorption/desorption isotherms (a) and pore
size distribution of resultant samples (b) after calcination at 400
‘C fordh
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