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Figure S1. EDX spectra of (a) SiO2-SH NPs and (b) Ag@SiO2-SH NPs (synthesized after 3 
h silica coating). Insets are their corresponding TEM images. Carbon peaks appear due to the 
scattering caused by carbon tape used to mount the samples on a holder. 
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Figure S2. High-resolution TEM image of SiO2-SH shell and its corresponding TEM image 
of Ag@SiO2-SH NPs. 
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Figure S3. pH-dependent Zeta potential of MPTMS-derived SiO2-SH NPs. 
 
 
 
 
 
 

 
Figure S4. SERS spectrum of crystal violet (CV)-adsorbed Ag@SiO2-SH NPs. 
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Figure S5. Schematic diagram showing the process and mechanism of SiO2-SH coating on 
surface of metal NPs using MPTMS in aqueous solution. Tn denotes the number of 
connectivity (n) of silicon atoms to form a siloxane bond (Si-O-Si). 
 
 
 
 
 
 

 

 

 

 

 

(e) 
Condensation 

(b) 
Hydrolysis 

(c) 
Chemisorption 

(d) 
Condensation 

(f) 
 Cross-linking 

(a) 

Shake at room 
temperature 

MPTMS 
droplets in 

water 

Clear solution 
with hydrolyzed 

MPTMS 

Metal NPs Silica-coated 
metal NPs 

Add metal 
NPs 

Add ammonia and 
shake at room 
temperature 

MPTMS 
monomer 

Hydrolyzed 
MPTMS monomer 

(T0) or 
organosilanetriol 

Condensation of silanols to 
form dimers (T1) and short-

chain polymers (T2) 

+H2O +NH3 

Hydrolyzed MPTMS 
monomer chemisorbed onto 

metal NP 

+Metal 

 
Metal 

S 

Si OH HO 

OH 

T0 

 
Metal 

OH HO 

S 

Si O 

OH 

S 

Si 

OH 

S 

Si O 

OH 

T1 T2 T1 

SH 

Si O CH3 O   H3C 

O 

CH3 

SH 

Si OH HO 

OH 

T0 

Cross-linking of long-chain 
polymers to form silica 
shell around metal NP 

Further condensation to 
form long-chain polymers 

(T3) 

 
Metal 

S 

Si O Si OH 

S S 

Si O HO 

OH OH 

Si HO 

OH 

SH 

O 

T1 T3 T1 

T1 

S S S 

 
Metal 

Si O Si OH 

OH 

Si O HO 

OH O 

Si HO 

O 

Si HO 

O 

Si HO 

OH 

SH 

SH 

SH 

 n 

n 

4 


