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Graphene and graphite have recently attracted considerable attention as versatile, environmentally 

friendly and readily available carbon materials. Pristine graphene comprises individual one-atom thick 

two-dimensional layers of sp
2
- bonded honeycomb carbon material, which is prepared by exfoliation of 

crystalline graphite. When crystalline graphite is exfoliated into individual graphene sheets, the specific 

surface can be as large as 2600 m
2
 g

-1 
so that extraordinary electronic, thermal and mechanical 

properties are achieved [1]. 

Graphene sheets with a sufficiently large aspect ratio can be considered as a good candidate in the 

polymer nanocomposite field. Here the uniform dispersion of the graphene layers in the polymer matrices 

is crucial and (re)agglomeration must be avoided. Functionalization of these inorganic nanoparticles via 

organic oligomeric and polymeric chains represents a favorable way to promote the compatibility with 

polymeric media. In particular, surface initiated polymerization (SIP) from covalently immobilized initiators 

has been shown to be a powerful method to achieve a high degree of control over the functionality, 

density, and thickness of grafted materials. The surface functional groups typically introduced in the 

oxidative treatment, such as hydroxyl and carboxyl groups, afford a versatile handle in this context to 

further modify graphene [2-4]. 

In this study, the graphene surface was modified with poly(methyl methacrylate) (PMMA) chains through 

SIP with two different methods. In the first procedure, graphene was functionalized with vinyl groups by 

reaction with methacrylic anhydride, followed subsequently by in-situ polymerization with MMA monomers 

through free radical polymerization. In the second approach, bromoisobutyrate moieties were coupled as 

initiators to the surface of oxidized graphene and were exploited in Atom Transfer Radical Polymerization 

(ATRP). The functionalized graphene particles were incorporated into poly(vinylidene flouride)(PVDF) 

matrix by means of solution mixing. The characterization of the resulting polymer modified graphene and 

graphene-filled PVDF will be discussed in this contribution. 
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Figure 1.  Schematic illustration of graphene surface modification through (A) controlled radical and (B) conventional 
free radical polymerization yielding PMMA grafted from the surface. 


