
Supporting information. 
 
This document complements the main document as regards to the experimental procedure. 
In this paper a detailed description of the experimental section has been written. 
 
As a brief introduction, the description that follows describes the method to synthesize 
silver nanoplates on the silica surface where the main idea is the use of the silver nitrate 
attached on the modified silica surface, as seeds in a seed mediated growth method for 
the growth of the silver nanoplates. 
 
Synthesis of the silica colloids 
 
Silica colloids were synthesized by injecting 5 mL of TEOS in a solution containing 97.4 
mL of ethanol, 8.05 mL of water, and 1.55 ml of aqueous ammonia. The solution was 
prepared in a three necks glass with a full capacity of 250mL. To this solution TEOS was 
added under vigorous stirring. The solution reacted for 24 hours at room temperature. An 
important detail is to cover the necks of the glass because aqueous ammonia is a volatile 
reactant and could evaporate. Following the reaction, the solution was washed several 
times with ethanol, with two cycles of centrifuge at 11000 rpm for 10 minutes. The final 
product was redispersed in 20 mL of ethanol. The result was a white solution containing 
silica colloids around 220 nm in size. The solution was stored as a stock solution. 

 
Scheme1. Synthesis of the silica colloids 
 
Modified silica surface with amino group. 
 
The process by which 1 mL of SiO2 colloids was treated to modify the silica surface is 
described in the following sentences. SiO2 colloids were centrifuged for 10 minutes at 
11000 rpm. The supernatant was removed and the sediment was dried using a vacuum for 
30 minutes. Subsequently, the silica colloids were redispersed in 5 mL of isopropanol. A 
solution containing 15 mL of isopropanol, 5 mL of isopropanol with SiO2 colloids and 50 
μL of APTS was prepared and heated to 80C. The solution reacted for 2 hours and when 
it cooled down, was washed one more time with centrifuge at 11000 rpm for 10 minutes. 
The sediment was redispersed in 1 mL of water. 
 



 
Scheme2. Modified silica surface with amino group. 
 
Attachment of Silver nitrate on the modified silica surface. (SiO2@AgNO3) 
 
0.5 mL of the solution containing the modified silica was mixed with 3mL of a silver 
nitrate solution (0.1 M) under further sonicate for 5-10 minutes. After sonicate the 
solution was washed with water twice for 10 minutes with a centrifuge at 11000 rpm. The 
supernatant was removed and the sediment was dispersed in 0.5 mL of water. The 
solution changed to a slightly grey colour, indicating that some Ag+ from the silver 
nitrate was partially reduced to Ag0. The reason to wash and clean several times in this 
step is to guarantee that the silver present in the solution is specifically attached on the 
silica surface and not dispersed in the solution. 

 
Scheme3. Attach Silver nitrate on the modified silica surface. 
 
Preparation of the silver seeds on the silica surface. (SiO2@Agseeds). 
 
The product obtained in the last step was used in the preparation of the seeds solution. 
The main idea is to reduce the silver nitrate present on the silica surface using NaBH4 as 
a reductant agent with the presence of trisodium citrate for stabilization. Regarding this a 
solution containing 19.3 mL of water, 0.5 mL of SiO2@AgNO3 and 0.2 mL of trisoudium 
citrate (0.025 M) was prepared in a cold bath. 
Also a solution of sodium borohydride (0.01M) was prepared in a cold bath. It is essential 
to prepare a fresh sodium borohydride solution each time the experiment is carried out. 
When both solutions were prepared, 0.6mL of NaBH4 was added drop by drop using a 
syringe pump, while stirring vigorously, to the solution containing the SiO2@AgNO3. 
During this procedure it is very important that the solution containing the SiO2@AgNO3 
still remains in the cold bath. After the addition of NaBH4, the solution immediately turns 
from colorless to yellow. The solution was stirred continuously for 5 minutes before 
being washed. It was then washed twice with water by centrifuge at 11000 rpm for 10 
minutes. During this point it is very important to wash and clean the solution several 



times again trying to guarantee that the silver seeds are uniquely present on the silica 
surface. 
The supernatant was removed and the sediment re-dispersed in 20 mL of water. After 
washed the solution is still yellow, but more noticeably brown. 

 
Scheme4. Preparation of the silver seeds on the silica surface. 
 
The solution was characterized with UV-Vis spectra and compared with a blank -
understanding for a blank a normal seeds solution - without silica. 
 
 

 
Figure 1 UV–vis spectra and photograph for the comparisons made during the experiment between the 
Silver seeds attached on the silica surface (brown-yellow) and the normal silver seeds(yellow). 
 
Growth of the silver nanoplates on the silica surface. (SiO2@AgNPTs). 
 
In this step a solution for the growth of the silver nanoplates on the silica surface was 
prepared using 10 mL an aqueous solution of PVP ( 1%wt ), 100 μL of SiO2@Ag seeds 
making the function of the silver seeds, 300 μL of TSC ( 0.025 M) and 50μL of ascorbic 
acid ( 0.1 M ). To this solution, an amount of silver nitrate (0.01 M) was added very 
slowly, specifically it was added in five different additions of 50μL, waiting 5 minutes 
between each addition until the total amount of 250 μL of silver nitrate had been added. It 
is very important to use the silver seeds (SiO2@Ag seeds) as fresh as possible for a better 
growth of the silver nanoplate on the surface. The solution gradually turned colorless, 
then yellow, red or purple and finally blue. 5 minutes after the last addition, the solution 
was washed with water through two cycles of centrifuge at 11000 rpm for 10 minutes. 



The precipitate was redispersed in 5 mL of water. The solution became a little bit darker 
than before cleaning. One more time the solution was further cleaned to ensure the 
growth of the nanoplates uniquely on the silica surface. 
 

 
Scheme5. Growth of the silver nanoplates on the silica surface. 
 
As in the last step the solution was characterized with an UV-Vis spectrum and compared 
with a blank solution, in this case the blank solution is a solution of nanoplates growth 
without silica.    
 

 
Figure2. UV–vis spectra and photograph for the comparisons made during the experiment between the 
Silver nanoplates attached on the silica surface (blue) and the conventional silvers nanoplates (blue-green). 
 
 

 
Figure3. SEM image of the silver nanoplate attached on the silica surface obtained with the mentioned 
procedure 


