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I. Experimental

Synthesis of hollow nickel-coated silica microspheres (Ni@SiO2)

The prepared core/shell SiO2 microspheres (0.495 g) were dispersed in 250 mL of deionized 

water in a 500 mL round-bottom flask. Nickel acetylacetonate (0.4 g, 1.6 x 10-3 mol) and urea 

(4.0 g, 6.7 x 10-2 mol) were dissolved into the solution, which was then stirred at 80 oC for 2 

h. The white microspheres gradually became green colloidal spheres, which were separated 

from the solution by centrifugation (3000 rpm), and dried in an oven at 100 oC. The dried 

microspheres (Ni(OH)2@SiO2) were annealed at 750 oC for 20 h under a reducing 

atmosphere (Ar/H2 = 95:5) to yield the desired nickel-coated microspheres(Ni@SiO2). 

Furthermore, the resultant green colloidal spheres were annealed in air at 700 oC for 10 h, 

yielding nickel oxide-coated silica microspheres, which were denoted as NiO@SiO2.

II. Figures

Fig. S1 Representative TEM images of SiO2 microspheres with a core/shell structure. High 

and low resolution images are given in a) and b), respectively. The core having a dark image 

had a diameter of approximately 250 nm and the shell with a bright image had a thickness of 

35–45 nm. Both core and shell are composed of Si and O, which was determined by Energy-

dispersive X-ray spectroscopy. Carbon residues were not detected. 



Fig. S2 Pore-size distribution curves of Mn2O3/SiO2_1T, Mn2O3/SiO2_2T, (c) 

Mn2O3/SiO2_3T, in which pore-size distributions were calculated using the Barrett-Joyner-

Halenda method.

Fig. S3 (a) Powder XRD pattern and (b) representative TEM image of Mn3O4/SiO2_3T 

microspheres.



Fig. S4 (a) Powder XRD pattern and (b) representative TEM image of NiO/SiO2_3T 

microspheres.

Fig. S5 (a) Powder XRD pattern and (b) representative TEM image of Ni/SiO2_3T 

microspheres.



III. Tables 

Table S1. Comparison of catalytic performance for CO oxidation of Mn2O3/SiO2_3T with 

other Mn-based catalysts.



Table S2. Comparison of catalytic performance for CO oxidation of Mn2O3/SiO2_3T with 

inexpensive catalysts on the basis of metal oxides.

a) MTPs: mesoporous titanium phosphonate spheres, b) ARM-20%: activated red mud, c) 

FeCo15: mesoporous Co-Fe-O nanocatalysts (FeCox, x= Co/Co+Fe), d) LFO-2: LaFeO3 (SiO2 

nanospheres as the hard template).
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