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Creating an interface in a material often leads to bond reconstruction and functionalisation,
resulting in different interface properties such as lattice parameter to that of the bulk. In
conventional 3D semiconductor materials any resultant lattice mismatch strain can be com-
pensated through the production of dislocations. However two dimensional layered materials
such as graphene have an alternative mechanism for relieving edge-induced strain, namely,
structural deformation into the third dimension via rippling or buckling [1].
This additional degree of freedom adds significant richness to graphene edge chemistry, which
we investigate here for armchair graphene nanoribbons (a-GNRs) using the example of hy-
droxyl functionalisation. Local rippling induces strong effects on the structural, electronic,
chemical and mechanical properties of the nanoribbon. The study points the way towards
”edge termination engineering” as a way to create graphene nanoribbons (GNRs) with cus-
tom designed properties [2].
Aberration corrected high resolution electron microscopy studies have pushed the study of
non-functionalised graphene edges [3], and a variety of alternative edge structures have been
both observed and theoretically proposed [4]. We discuss the possibilities proposed in the
literature and their effect on the electronic and structural ribbon behaviour, and extend the
range to include several new edge structures not previously considered. In particular we
identify a new thermodynamic ground state for unterminated edges where the sheets are
folded back and bond into themselves, producing ’nanotube’-like edge terminations sepa-
rated from the bulk graphene layer via a line of sp3-coordinated carbon atoms [5]. [6-7]
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M. H. R¨ummeli, and B. Büchner, Chem. Mat., 21 (2009) 2418; M. Gass, U. Bangert,
A. Bleloch, P. Wang, R. Nair, and A. Geim, Nat. Nanotechnol., 3 (2008) 676; J. Meyer,
A. Geim, M. Katsnelson, K. Novoselov, T. Booth, and S. Roth, Nature, 446 (2007) 60; S.
Rotkin and Y. Gogotsi, Materials Research Innovations, 5 (2002) 191.
[4] X. Jia, J. Campos-Delgado, M. Terrones, V. Meunier, and M.S. Dresselhaus, Nanoscale,
3 (2011) 86.
[5] V. Ivanovskaya, Ph. Wagner, A. Zobelli, M.I. Heggie, P.R. Briddon, C.P. Ewels, submitted
(2011).
[6] This work has been carried out within the NANOSIM GRAPHENE project n◦ ANR-
09-NANO-016-01 funded by the French National Agency (ANR) in the frame of its 2009
programme in Nanosciences, Nanotechnologies & Nanosystems (P3N2009). We also thank
COST Network MP0901 ”NanoTP” for support.
[7] A full publication list including downloads is available at www.ewels.info


