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Figure S 1. High contrast TEM images of nano-SiO2 (1) core and particle size distribution graph. 

 

 

 

 

 

Figure S 2. High contrast TEM images of nano-SiO2 (2) and particle size distribution graph 
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Figure S 3. High contrast TEM images of non-etched BTME@SiO2 (1) (without any purification protocol)  

 

 

Figure S 4. High contrast TEM images of non-etched BTME@SiO2 (2) (without any purification protocol) 
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Figure S 5. High contrast TEM images of etch-BTME@SiO2 (1) 

 

 

Figure S 6. High contrast TEM images of etch-BTME@SiO2 (2) 
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Figure S 7. SEM images of etch-BTME@SiO2 (1) 

 

 

 

 

Figure S 8. SEM images of etch-BTME@SiO2 (2) 
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Figure S 9. XPS analysis of Ru@SiO2 

 

 

 

Figure S 10. XPS spectrum of Ru@etch-BTME@SiO2 (1( (Please note that ruthenium peak was not observed due 

to the penetration limit of XPS ( ≈10 nm), indicating the confinement of ruthenium in inner core.  
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Figure S 11. High resolution TEM images of Ru@etch-BTME@SiO2 (1) 

 

 

Figure S 12. EDX line analysis of Ru@etch-BTME@SiO2 
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Figure S 13. In filtrate analysis of RCM reactions 

 

 

Figure S 14. Water-contact angle measurements of a) nano-SiO2 (51˚) and b) Ru@etch-BTME@SiO2 (139 ˚) 
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Table S1. The comparison of different catalysts in litereature 
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Catalyst Ru  

% 

Conv. 

% 

Time 

(h) 

TON Ref. 

Ru (Aquamet) 1 97 0.5 97 [1] 

Ru@(Al)MIL-101-

NH2·HCl 

0.05 53 24 1060 [2] 

Ru@SiO2(2)@Fe2O3 0.1 77 8 770 [3] 

Ru@SBA-15 0.05 60 1 1200 [4] 

Ru@etch-

BTME@SiO2 

0.05 60 24 1200 This 

study 

 


