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Graphene and the two-dimensional (2D) van der Waals semiconductors represent the thinnest, air 

stable semiconducting materials known. Their unique optical, electronic and mechanical properties hold 

great potential for harnessing them as key components in novel applications for electronics and 

optoelectronics. However, the charge transport behavior in such semiconductors is more susceptible to 

external surroundings (e.g. gaseous adsorbates from air and trapped charges in substrates) and their 

electronic performance is generally different than the corresponding bulk materials due to the fact that 

surface and bulk coincide when going from 3D down to 2D. Interestingly, one can take advantage of the 

latter property by using ordered supramolecular layers in order to tune charge transport and optical 

properties of such 2D materials. Hence, the electrical properties of graphene can be strongly influenced by 

the presence of physisorbed molecules, which induce charge transfer and doping[1]. In this context, 

supramolecular chemistry makes it possible to precisely tune the doping effect via the formation of ordered 

self-assembled monolayers (SAMs) of molecules embedding different functional groups[2]. 

In my presentation, I will give an example of a more general physical scenario: the charge transport 

and the doping on graphene can be tuned through ad-hoc engineering of the supramolecular assemblies  

physisorbed on its surface. A very fine photoreactivity process allows to achieve molecules featuring the 

same assembly motif on the surface but different terminal groups which contribute to doping the graphene in 

a novel way.  

This approach will give an easy example of all the potential hidden in van der Waals heterostructures 

composed of supramolecular lattices physisorbed onto graphene.  
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