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Among the family of 2D materials, transition metal 
dichalcogenides (TMDs) are intensively investigated 
for opto-electronic and electro-catalytic 
applications1,2. The properties of TMDs can be 
largely tuned by changing their elemental 
composition, their thickness and their atomic 
structure1. Besides phase engineering, the 
properties of 2D materials can be tuned by 
changing the defect concentration such as sulfur 
vacancies. In addition we have recently 
demonstrated that TMD nanosheets can be 
covalently functionalized which opens new avenues 
for controlling the surface chemistry and the opto-
electronic properties of exfoliated TMDs3. 
Nanolaminate membranes made of two-
dimensional materials (2D) such as graphene oxide 
(GO) are also promising candidates for molecular 
sieving via size-limited diffusion in the 2D 
capillaries4. Controlling the surface chemistry of the 
2D nanosheets can provide additional tools for 
enhancing the sieving performance of the 
nanolaminate membranes (Figure 1). Through 
several examples, I will present our recent 
strategies for engineering exfoliated nanosheets of 
TMDs. My presentation will highlight how these 
strategies can be used for fine tuning the properties 
of the 2D TMDs and other 2D materials for 
electrocatalysis and molecular sieving. 
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Figure 1. SEM images of a nanolaminate membrane 
made of exfoliated TMD nanosheets 
 

 
 
 
 
 
 
 
 
 
 
 
 
 


