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Layered Materials 
Transition Metal Graphene Boron Nitride Dichalcogenides 



 

 

Experimental Approaches 

! Chemical Vapor Deposition 

! Liquid-Phase Exfoliation 



 Liquid-Phase Exfoliation Approaches 

! Electrochemical 

! Sonication 

! Shear 



Electrochemical Exfoliation 



Exfoliation by Sonication 

 Solvent plays a critical role 



  

    
   

Shear Exfoliation 
$%&'( $%&) Minimum shear rate of exfoliation: "! # *+ 

ES,G = surface energy of layered material; L = flake length 
ES,L = surface energy of liquid; ! = liquid viscosity 



 

Exfoliation by Shearing & Sonication 

Solvent plays a critical role 




























