
Table S1 Stability testing of flower Au-AgNC nanocrystal as catalysts: 
curves fitted with exponential decay equations.  
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S1 Concentration-dependent reactivity tests of flower Au-AgNC nanocrystals as catalysts freely suspended in 
the reaction solution were characterized by the change of 4-NP concentration in extinction spectra with reaction 
time. To compare with the catalytic performance of flower Au-AgNC nanocrystals fixed in a polystyrene matrix, 
the concentration of flower Au-AgNC nanocrystals freely suspended in the reaction solution was converted into 
the amount of substrate, which had flower Au-AgNC nanocrystals were fixed on it. 



S2 Concentration-dependent reactivity tests of flower Au-AgNC nanocrystals as catalysts fixed in a polystyrene 
matrix were characterized by the change of 4-NP concentration in extinction spectra with reaction time. The 
concentration of flower Au-AgNC nanocrystals fixed in a polystyrene matrix was measured by the amount of 
the substrate. 



Table S2 Concentration-dependent reactivity tests of flower Au-AgNC nanocrystal as catalysts freely suspended 
in reaction solution: curves fitted with exponential decay equations.

Table S3 Concentration-dependent reactivity tests of flower Au-AgNC nanocrystal as catalysts fixed in a 
polystyrene matrix: curves fitted with exponential decay equations.



S3 Concentration-dependent reactivity tests of cage Au-AgNC nanocrystals as catalysts fixed in a polystyrene 
matrix were characterized by the change of 4-NP concentration in extinction spectra with reaction time. The 
concentration of cage Au-AgNC nanocrystals fixed in a polystyrene matrix was measured by the amount of the 
substrate.



Table S4 Concentration-dependent reactivity tests of cage Au-AgNC nanocrystal as catalysts fixed in a 
polystyrene matrix: curves fitted with exponential decay equations.



S4 Shape-dependent reactivity tests of silver-based nanocrystals as catalysts fixed in a polystyrene matrix. SEM 
images showed three different morphologies of silver-based nanocrystals: flower Au-AgNC (black), cage Au-
AgNC (red), and pristine AgNC(blue). Changes in the concentration of 4-NP with three different morphologies 
nanocrystal as catalysts decayed exponentially with reaction time. The scale bar was 100 nm.      



S5 Energy-dispersive X-ray spectroscopy (EDS) of flower Au-AgNC nanocrystal (A) and cage Au-AgNC 
nanocrystal (B) exhibited that the gold content in flower Au-AgNC nanocrystal was 2.5 at% and the gold 
content in cage Au-AgNC nanocrystal was 22.0 at%.   



S6 Theoretical calculation of the surface area of cage-like Au-AgNC and pristine AgNC as 4-NP reduction 
catalysts. (A) schematic of cage-like Au-AgNC. (B) schematic cross-section of cage-like Au-AgNC.  (C) 
theoretical calculation of the surface area of cage-like Au-AgNC. (D) Theoretical calculation of the surface area 
of pristine AgNC. 



S7 Concentration-dependent reactivity tests of Ag2S-AgNC nanocrystals as catalysts fixed in a polystyrene 
matrix were characterized by the change of 4-NP concentration in extinction spectra with reaction time. The 
concentration of cage Ag2S -AgNC nanocrystals fixed in a polystyrene matrix was measured by the amount of 
the substrate, which was adjusted by the number of nanocrystals in a polystyrene matrix.



Table S5 Concentration-dependent reactivity tests of Ag2S-AgNC nanocrystal as catalysts fixed in a polystyrene 
matrix: curves fitted with exponential decay equations.



S8 The morphology of Ag2S-AgNC nanocrystals changed with the reaction as shown in (A). The stability tests 
of Ag2S-AgNC nanocrystals fixed as catalysts in a polystyrene matrix were characterized by the change in 
extinction spectra with reaction time as shown in (B). (C) Changes in the concentration of 4-NP during 1st cycle 
(black point) and 2nd cycle (red points) reaction decayed exponentially with reaction time.      



S9 Changes in the concentration of 4-NP under Ag2S-AgNC nanocrystals with different S contents as catalysts 
decayed exponentially with reaction time as shown in (A). There were two different sulfur contents in Ag2S-
AgNC nanocrystal as catalysts: the sulfur content in Ag2S-AgNC nanocrystal was 4.0 at% as EDX shown in (B). 
And the sulfur content in Ag2S -AgNC nanocrystal was 7.7 at% as EDX shown in (C).



Table S6 Stability test and sulfur content-dependent reactivity tests of Ag2S-AgNC nanocrystal as catalysts 
fixed in a polystyrene matrix: curves fitted with exponential decay equations



Table S7 Flower-like Au-AgNC nanocrystal as catalysts with and without irradiation assistance 



S10 The schematic of reaction equipment setting up which includes the 4-NP aqueous solution in a quartz 
cuvette. The reducing agent (NaBH4 aqueous solution) and Ag-based nanocrystals-PS matrix were then added 
into the quartz cuvette to study the reduction rate of 4-NP.

S11 Comparison of the number of silver nanocrystals in the literature and that used in our experiment when 
treatment with the same concentration of 4-NP aqueous solution. 



Table S8 compared the catalytic performance of Ag-based bicomponent nanocrystals with other literatures.

S12 High concentration freely suspended follower-like Au-AgNC nanocrystals (~6 substrates) as catalysts for 4-
NP reduction. The extinction spectra of 4-NP showed that the reaction can be completed in about 3 mins.

S13 Schematic of the setup used to synthesis bi-component nanocrystals, which partially embedded AgNC as 
“seeds”.


