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“MOLECULAR ENGINEERING OF FUNCTIONAL GRAPHENE NANOSURFACES” 
 

Graphene has been identified as one the most attractive materials for optoelectronic devices. Whilst highly 

desirable, its inertness has limited greatly its use in current technology.
1
 Numerous methods to modify its 

electronic properties by molecular doping have been studied, giving preference to a non-covalent, 

supramolecular approach.
2
 This ensures the homogenous aromaticity in the 2D surface, avoiding the sp3-carbon 

defects produced by covalent-type functionalisations. However, there are only limited examples of molecular 

building blocks that combine complex self-organization properties and off-plane “functional” protrusions. This 

type of molecular engineering constitutes a key requirement in molecular electronics and photonics, to avoid 

quenching through the decoupling of the electronically-active molecules from the conducting substrate. A few 

strategies have been developed recently to achieve the controlled positioning of molecules out-of the plane 

whilst confined to a substrate.
3
 The project aims to develop new, ‘smart’ molecular building blocks to “grow” a 

series of functional 2D-self assemblies on graphene surfaces. The assemblies will permit the study of the 

charge-transfer processes and photonic phenomena taking place at the molecular level (intra and intermolecular) 

at the molecule-graphene interface.  This will allow us to study in detail and for the first time, the optoelectronic 

properties of an integrated, “functional” graphene nano-surface. The project combines the exploitation of a new 

molecular design strategy for graphene functionalisation with recent advances in Nanophotonics, Microscopy 

and micro-spectroscopic techniques.  

 
 

 

DESIRED PROFILE: We are seeking a highly motivated, curious and dynamic student with strong synthetic 

skills in organic chemistry. The research is interdisciplinary and will provide the opportunity to develop skills in 

Organic Chemistry, Microscopy and Optoelectronics. Good communication skills are required, as we are a 

multicultural, multilingual laboratory. 
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