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Figure S1 FESEM micrograph of the Ag@SiO2@PMAA core-double shell-2 hybrid 
NPs of Table 1. 
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Figure S2 EDX spectrum of the Ag@SiO2@PMAA core-double shell-3 hybrid NPs 
of Table 1. 
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Figure S3 Reaction kinetics of p-nitrophenol reduction by the Ag NPs in the absence 
(square symbol) and presence (circle symbol) of F- ions effect. For the effect of F- 
ions on the catalytic reaction, the Ag@SiO2 core-shell 2 NPs of Table 1 was etched 
by HF to obtain the silver NPs, followed by evaluating the catalytic activity of the 
resulting Ag NPs.  In comparison with the pritine Ag NPs, the Ag NPs from HF 
etching of the Ag@SiO2 core-shell 2 NPs still retain the catalytic activity. It should be 
noted that in the absence of PMAA outer shell (unlike the case of Ag@SiO2@PMAA 
core-double shell NPs), HF etching of the Ag@SiO2 core-shell NPs proceeded very 
quickly and should be performed in diluted HF solution (5 wt%) only briefly (< 10 
min). Otherwise, the silver nanocores may also be etched after the dissolution of  
silica shell. The reactions of HF with silica and Ag NPs proceed as: (1) 
SiO2+4HF=SiF4+2H2O and (2) 2Ag + 2HF = 2AgF + H2. 
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Figure S4 TEM image of the Ag@air@Polymer hybrid nanorattles (PMAA shell 
thickness of 67 nm) recycled from the reaction solution after the catalytic reaction 
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