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Figure S1 (a) Representative enlarged TEM image of Fe2O3@SiO2/Pt to show the “islands in the 

sea” configuration (one side of Pt NPs linking with SiO2 layer is covered with a smooth layer and 

another side of Pt NPs is exposed). (b) EDX spectroscopy of the as-prepared Fe2O3@SiO2/AuPt 

NPs and the corresponding element composition. 

   

Figure S2 A representative HRTEM image of AuPt NPs on the surface of Fe@SiO2 NCs.
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Figure S3 XRD patterns for the SiO2/AuPt with different ratio of AuPt dosage. (a) 0.5:1, and (b) 

1:1(The corresponding TEM images were shown in Figure S8a). All the samples were 

sequentially suffered from roasting under air and then H2 atmosphere. 
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Figure S4 XPS spectra of the Fe@SiO2/AuPt nanocomposites: (a) fully scanned spectra, and (b) 

Au 4f spectra. 
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Figure S5 UV-vis absorption spectra of 4-NP (a) without and (b) with the addition of NaBH4 

solution.

Figure S6  Ct/C0 versus reaction time for the reduction of 4-NP with Fe@SiO2 NCs (blue line), 

and Fe@SiO2-Sn NCs (red line).
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Figure S7 XPS spectra of the Fe/SiO2/AuPt composites after reduction reaction of 4-NP. (a) Fully 

scanned spectra, (b) Au 4f spectra, (c) Pt 4f spectra, and (d) Sn 3d spectra. 
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Figure S8 TEM images showing the versatile in-situ reduction methods to obtain AuPt bimetallic 

NPs on different oxides surface with more uniform distribution. (a) SiO2/AuPt(1:1), (b) 

Fe@TiO2/AuPt (Inset shows clearly the quite small size of AuPt NPs in the shell), (c) Degussa 

P25/AuPt , and (d) Fe@Ti0.5Zr0.5O2/AuPt. For the sample of (a) and (c), the nominal total weight 

of Au and Pt contents is increased to 1.0 %. And for the sample of (b) and (d), the addition of Au 

and Pt precursor is the same as the Fe@SiO2/AuPt. All the samples expect (c) have been suffered 

from thermal treatments sequentially in air and H2 atmosphere. 

(For the preparation of Fe2O3@TiO2 and Fe2O3@ZrO2-TiO2: 50 mL of the colloidal 

solution was added into a mixture solution containing ethanol (50 mL), 1-

hexadecylamine (0.25 g), and ammonia (0.5 mL) with mechanical stirring. Then 0.4 

mL of tetrabutyl titanate (for Fe2O3@TiO2 ) or a mixed solution containing 0.2 mL of 

tetrabutyl titanate and 0.2 mL of zirconium(IV) n-butoxide (for Fe2O3@ZrO2-TiO2) 

that dissolved in ethanol (25 mL) was slowly added to the colloidal mixture. After 

injection, the solution was kept to stir for 4 h, and then age for 12 h)

Table S1 Comparison of rate constant for the catalytic reduction of 4-NP by NaBH4 using 

catalysts containing Au and (or) Pt nanoparticles. 

Catalyst
Size of noble 

metal NPs
(nm)

Initial 
concentration of  

4-NP (mM)

Amount of 
noble NPs

(nmol)

kapp per noble 
NPs content

(10-2 s-1μmol-1)
Au@SiO2

1 40 0.1 135.9 1.40

Fe3O4@SiO2-Au@m-SiO2
2 12 0.24 335 1.74

Au-CeO2
3 4 0.068 4.55 281

PtCo/NaY4 14 7.2 579.5 1.722

Fe3O4/C/Pt-Pd5 10-20 0.05 1.68 1202

Porous AuPt particles6 - 0.24 ~2564 2.145

Fe@SiO2/AuPt(This work) 10 0.37 4.18 662.0
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