Nitrogen-doped graphene: chemical and morphological properties

W. Kozlowski*, P. Dabrowski®, I. Wlasnyl, M. Rogalal, J. M. Baranowski®, W. Strupinskiz,
M. Kopciuszynski®, R. zdyb®, M. Jalochowski®, Z. Klusek*

! Department of Solid State Physics, Faculty of Physics and Applied Informatics, University of Lodz,
Pomorska 149/153, 90-236 Lodz, Poland
?nstitute of Electronic Materials Technology, Wolczynska 133, 01-919 Warsaw, Poland
® Institute of Physics, M. Curie-Sktodowska University, Place M. Curie-Sktodowskiej 1, 20-031 Lublin,
Poland

wkozl@std2.phys.uni.lodz.pl
Abstract

Nitrogen-doped graphene has attracted major attention due to its ability to change electronic properties
of the graphene and enhance biocompability of the devices. Nitrogen is able to create three main
bonding configurations within graphene sheets: graphitic-like, pyridine-like and pyrrolic-like. However, it
has been pointed out that only the graphitic-like configuration causes the position of the Dirac point
relative to the Fermi level to change and enhances n-type carrier concentration in the graphene.

In our work we studied nitrogen-doped graphene prepared by CVD method on Si face 4H SiC.
Properties of the nitrogen-doped graphene were examined by LEED, Raman, XPS and ARPES. Local
electronic properties of the graphene were studied using STM/STS techniques. Nitrogen dopants have
been observed as a bright spots on STM topography. Dark spots are mainly structural defects in the
graphene lattice associated with nitrogen incorporation. Presence of different bonding configurations of
the nitrogen atoms in our sample has been confirmed by XPS measurements. We show that the
presence of nitrogen causes defect creation within graphene sheets which can significantly reduce
conductance of the graphene layers. However, we were able to create graphene sheets with different
combinations of nitrogen-carbon bonds configurations and density of created structural defects by
tuning the parameters during the graphene synthesis.
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