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Background 

 

Mercury pollution exists everywhere, which brings pain and disaster to people 
 all over the world.  
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Minamata Disease in Japan in 1950s 



What? 
This paper combines ordered mesoporous structures and functionalized monolayers 
for the removal of Hg contamination. 

Ordered Mesoporous Supports 
• Surface area: 900 m2g-1 

• Pore size: 5.5 nm 

Short hydrocarbon chains 
• Avoid blocking the channels 

Thiols: Binding site 

Hg compounds 
• Metallic, inorganic, organic, charged, and neutral compounds 



Why? 

 Disordered molecules Chemical bonding between monolayers and supports  

Ordered monolayers Chemical bonding between thiol and Hg 



How? 

Challenges for preparation of the materials 
 
Enough Si-OH on the substrate for anchor of 

thiols; 
 
Enough water for hydrolysis of siloxane groups in 

thiols; 
 
Removal of free water to avoid polymerization of 

thiol layers. 
 



Techniques 

Carefully rehydrated the silica surface; 

Controlled the amount of surface adsorbed 
water; 

Solvent: Benzene and toluene were optimum; 

Excess silane ( at least fivefold); 

Systematically varied the population densities 
of functional groups on surface; 



The Ability to Remove Heavy Metals 

 



Structure and Binding Study 

 

13C NMR spectra 

A: 25% coverage 
B: 76% coverage 
C: Binding with Hg 

29Si NMR spectra 

A: 25% coverage 
B: 76% coverage 
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