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Figure 1 (Color online) (a) Synthesis protocol of Pt/CeO,@SiO, nanospheres; TEM image of calcined Pt/CeO,@SiO, (b) and Pt/CeO, het-

ero-nanocomposites (¢); (d) the relationship between the CO conversion and reaction temperature
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Figure 2 (a)-(c) TEM images of Au on CeO, nanorods (a), nanocubes
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Figure 3 (Color online) (a) Overall flowchart for fabrication of the multi-Pd core @CeO, shell semiconductor nanocomposite[°4]. (b) Schematic illus-
tration for fabrication of Pd@CeQ, core-shell nanocomposite!™'. (c) Au rod@CeO, core-shell nanocomposite; (c1) schematic illustrating for fabrica-
tion; (c2) high-angle annular dark-field scanning TEM image of a single nanostructure; (c3)—(c5) elemental maps of Au, Ce, and O, respectively®. (d)
Au@CeO, submicrospheres with the core-shell structure via one-step method; (d1) schematic illustration for preparation; (d2) SEM image, the inset is
the corresponding size histogram; (d3) TEM image, the inset is the magnified TEM image. (d4) the elemental mapping image of one submicrosphere'”’
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Figure 5 (Color online) (a) Schematic illustration for fabrication of Pd@CeO, yolk-shell nanocomposite by using SiO, nanosphere as the hard tem-
plate”O("; (b) Pd yolk core and hollow mesoporous CeO, shell; (b1) scheme of the synthetic procedure; (b2) TEM image of Pd@SiO,; (b3) TEM image

of Pd@hm-Ce0,""”; (c) schematic illustration for template-free approach to fabrication of Pd@CeQ, core-shell or yolk-shell nanocomposites
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Figure 6

(Color online) (a) Au nanocluster-mesoporous CeO, nanocomposite; (al) TEM image of mesoporous CeO,, (a2) TEM image of single

(1.

Au-CeO, nanocomposite, (a3—a5) elemental maps of Au and Ce in (a2)!''%; (b) schematic illustration for Ptencap/CeO; core-sheath nanocomposite”
(c) schematic representation of the formation of Pt/feather-like CeO, nanocomposite!"'?; (d) TEM images of Au/3D flowerlike-CeO, nanomaterial

before catalysis (d1) and after catalysis (d2)!""*!
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Figure 7 (Color online) (a) Schematic diagram of the formation of
Pt-CeO, hybrid nanostructures and their possible catalytic process; (b)
the reaction time plots of different nanocomposites for catalyzing hy-
drolytic dehydrogenation of NH;BH; until complete release of H,''"’
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CeO,, one of most attractive rare earth oxides, that displays outstanding properties such as excellent catalytic activity, marked
chemical/thermal stability and the ability for the formation/diffusion of oxygen vacancies, is widely used as the support for noble metal
catalysts to improve the conversion efficiencies of catalytic reaction. In the past several decades, noble metal/ceria-based composites
have been extensively employed in CO oxidation, water gas shift reaction, NO, reduction and solid oxide fuel cell, suggesting their
important roles in green energy and environmental remediation. Normally, the complicated interaction between CeO, and noble metals
has great impact not only on the conversion rates of catalytic reactions, but also on the stability, activity and selectivity of the catalysts.
This review focuses on the structures of the noble metal/ceria-based composition, including the conventional structure and novel
structure. Based on novel structure, such as core-shell, yolk-shell, core-sheath, lamellar structure, the interaction between noble and
ceria nanomaterials and the influence of the catalytic ability on this kind of interaction were all summarized. What’s more, the
different structure features and synthetic methods of the catalyst, the application of the catalytic characteristic and the influence of the
catalytic ability on composite structure were also systematic discussed. The researches in noble metal/ceria-based compositions hold
great promise in the synthesis of different structured catalysts with abilities to manipulate catalytic reactions in more economic and
efficient ways.

noble metal, CeO,, catalysis, core-shell, yolk-shell
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