
 
 

 
Chemically tunable transport phenomena of functionalized graphene 

 
Nicolas Leconte1, D. Soriano2,3, P. Ordejon4, A. Lherbier1, J.J. Palacios5, J.-C. Charlier1, S. Roche4,6 

 
1IMCN, Université Catholique de Louvain, Place Croix du Sud 1, (NAPS-ETSF), B -1348,  

Louvain-la-Neuve, Belgium 
2Departamento de Física Aplicada, Universidad de Alicante, San Vicente del Raspeig, Alicante 03690, 

Spain 
3Instituto de Ciencia de Materiales de Madrid (CSIC), Cantoblanco, Madrid, 28049, Spain 

4CIN2 (ICN-CSIC) Barcelona, Campus UAB, E08193 Bellaterra, Spain 
5Departamento de Física de la Materia Condensada, Universidad Autónoma de Madrid, Cantoblanco, 

Madrid 28049, Spain 
6ICREA, Institucio Catalana de Recerca i Estudis Avançats, 

08010 Barcelona, Spain 
 

nicolas.leconte@uclouvain.be 
 

 
We present an ab initio multiscale study and quantum transport simulations using the Kubo formalism 
[1] of chemically modified graphene based materials, whose properties are tuned by changing the 
density and nature of grafted molecular units. Depending on the nature of the introduced molecular 
bonding different conduction mechanism are obtained, including transition from weak to strong 
Anderson localization [2,3], as well as spin-dependent phenomena[4]. Experimental results[5] 
supporting the interpretation as a metal-insulator in the case of ozone treatment are also provided. 
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Functionalization of graphene due to ozone treatment 


