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    Chemically-modified graphene was recently studied for many applications, including polymer 

composites, energy materials, sensors, field-effect transistors, biomedical applications [1]. Due to the 
presence of a range of reactive oxygen functional groups, chemical modification of graphene oxide 
(GO) has been a promising route to achieve mass production of functionalized graphene [2].  
    In particular, exploiting the richness of –OH groups typical of GO and its ability to be reduced under 
UV light in the presence of radicals [3], a new GO grafting/reduction process is here proposed for the 
production of functionalized graphene. This work reports a sequential two-step process to obtain the 
mentioned grafting/reduction process [4]. A scheme of the two-step reaction is shown in figure 1.  

    In the first step, initiator moieties are formed onto GO by UV irradiation of a GO–Benzophenone 
(BP) solution. BP abstracts hydrogen from the surface and creates a free radical. Contemporarily, GO 
is reduced to graphene under UV light. At this pointthe surface radical and the newly formed 
semipinacol radicals combine to form surface-bound initiators. The unreacted BP is then removed by 
solvent washing. The second step of graft polymerization is then achieved with a solution containing 
monomer and solvent. UV irradiation liberates the immobilized photoinitiatorsthat initiate graft 
polymerization from GO. This process avoids the homopolymer formation while the growth of grafted 
linear polymer chains is preferred, since there is no BP in the monomer solutions. Furthermore, the 
production of a photosensitive substrate after the first step allows grafting a large variety of monomers. 
In this work, acrylate and methacrylate monomers were used; in particular, fluorinated acrylic 
monomers were considered (e.g. perfluorobutyl acrylate). The materials were characterized at 
different steps by means of Transmission Electron Microscopy, (TEM), Field Emission Scanning 
Electron Microscopy (FESEM), Energy Dispersive Spectroscopy (EDS) and by infrared spectroscopy. 
X-ray photoelectron spectroscopy and thermogravimetic analysis were also considered to confirm the 
successful completion of each step. In figure 2, the TEM characterization of GO and grafted/reduced 
GO is reported. In figure 3, the TEM characterization of layers of graphene covered by the polymeric 
layer is reported with the elemental analysis obtained with EDS. The presence of fluorine demonstrate 
that the polymer grafting process was successful.This procedure to functionalize graphene allows the 
production of grafted graphene from low cost GO, which can be easily dispersed in common solvents 
to produce easily processable graphene-based conductive inks and coatings. 
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Figure 1. Scheme of the two-step reaction showing the GO reduction and functionalisation through BP mediated 

UV-grafting. 

  

Figure 2. TEM images showing the morphology of the materials in the first step. a): GO as prepared. b): at the 

end of step 1, where BP is grafted to GO 

  

Figure 3. TEM (a) and EDS (b) characterization of the material at the end of step 2. The presence of the 

polymer on the graphene is confirmed by the presence of fluorine. 
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