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Figure S1. Size distribution of as-synthesized and calcined Pd-CeO2 CASs at 600 °C. 
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Figure S2. FT-IR spectrum of the sample after 1.5 h of the synthesis reaction. IR (KBr, cm-1): 3340 

v(O-H), 2942 and 2895 v(C-H) C2H4, 1562 v(OCO), 1425 v(C-C) as, 1057 v(C-O), 661 v(-(CH2)3-) PVP.  
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Figure S3. XRD pattern of the sample prepared at 130 °C for 15 h without adding NH4OH. 

 

 

Figure S4. TEM image of the sample prepared at 130 °C for 15 h with 0.8 mL NH4OH. 
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Figure S5. TEM image and XRD pattern of the sample prepared at 130 °C for 15 h without adding acetic 

acid and N(CH3)4OH.  
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Figure S6. Pt 4f XPS spectrum of Pt-CeO2 CASs. The peak at BE= 73 eV is corresponding to the ionic 

Pd2+ species.1 This result showed that the exposed Pt species on the Pt-CeO2 CASs existed in the form of 

ionic Pt2+, which is caused by the strong interaction between Pt and CeO2 during the synthesis process. 
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Figure S7. XRD patterns of as-synthesized and calcined (Cu, Co, Mn)-CeO2 CASs at 500 °C. 

 

 

 

 



 

S4 
 

 

 

 

0 2 4 6 8 10 12 14

Mn/Ce (atom%) = 6.5

Co/Ce (atom%) = 4.2

Ce

 

 
In

te
n
si
ty
 (
a
.u
.)

Co

 

 

Energy (KeV) 

Mn

Ce

Ce

 

 

Cu

Cu/Ce (atom%) = 9.5

 

Figure S8. EDS spectra of M (Cu, Co, Mn)-CeO2 CASs calcined at 500 °C. As shown in Figures S7 and 

S8, the Cu, Co, Mn-CeO2 CASs samples exhibit the characteristic diffraction peaks of CeO2, indicating 

the successful incorporation of transition metal elements in the CeO2 CASs. 

 

 

 

 

Figure S9. TEM image of Pd-CeO2 CASs after cycling testing 3 times in CO oxidation. 
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Figure S10. TEM image of Pd-CeO2 CASs/Al2O3. 
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Figure S11. N2 adsorption/desorption isotherms of Al2O3 and Pd-CeO2 CASs/Al2O3. The BET surface 

areas of Al2O3 and Pd-CeO2 CASs/Al2O3 are 233 m2/g and 144 m2/g respectively. 
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Figure S12. Catalytic activities of Pt-CeO2 CASs and supported Pt-CeO2 CASs/Al2O3 for CO oxidation. 

 

 

Table S1. The composition of the sample after 1.5 h of reaction* 

Wt.(%) 
C H O N Ce Pd 

27.4 3.8 35.6 1.1 31 1.1 
* The C, H, N contents were measured by element analysis; Pd, Ce contents were measured by ICP. The O 

content was balanced by the weight ratio.  
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