Preparation of graphene using solvent dispersion method and its functionalization
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Abstract

Graphene, a one atom thick layer of carbon atoms with a two-dimensional honeycomb lattice,
has drawn a lot of attention during the last past few years due to its unique properties.l
Graphene holds the promise in a range of applications from electronic devices, composites to
biological applications.” However, a prerequisite is to obtain high quality graphene in a large
scale. Several approaches have been developed, including mechanical,* epi'[axial,3 reduction
of graphene oxide,® or solvent dispersion of graphite. Among these methods, solvent
dispersion of graphite seems to be the simplest approach to prepare dispersible and
defect-free graphene sheets. However, the graphene sheets in these solvents tend to
precipitate due to strong -1 interactions. Chemical functionalization of graphene through
non-covalent or covalent approaches is expected to improve the stability and processability of
dispersed graphene, and may also introduce new properties, which is useful in tuning the
properties of graphene for various applications.

In this presentation, the preparation of solvent dispersed graphene® will be discussed together
with approaches to covalent,”® or non-covalent functionalization with porphyrin,®
organometallic precursor,7’8 etc. using cycloaddition or beam deposition methods.

References:

[1] A. K. Geim, K. S. Novoselov, Nature Mater., 6 (2007), 183.

[2] Y. W. Zhu, S. Murali, W. W. Cai, X. S. Li, J. W. Suk, J. R. Potts, R. S. Ruoff, Adv. Mater., 22
(2010), 3906.

[3] W. Strupinski, K. Grodecki, A. Wysmolek, R. Stepniewski, T. Szkopek, P. E. Gaskell, A.
Gruneis, D. Haberer, R. Bozek, J. Krupka, and J. M. Baranowski, Nano Lett., 11 (2011), 1786.
[4] X. Y. Zhang, A. C. Coleman, N. Katsonis, W. R. Browne, B. J. van Wees, B. L. Feringa,
Chem. Commun., 46 (2010), 7539.

[5] X. Y. Zhang, L. L. Hou, A. Cnossen, A. C. Coleman, O. Ilvashenko, P. Rudolf, B. J. van
Wees, W. R. Browne, B. L. Feringa, Chemistry-A European Journal, 17 (2011), 8957.

[6] X. Y. Zhang, W. R. Browne, B. L. Feringa, RSC Advances, 2 (2012), 12173.

[7] W. F. van Dorp, X. Y. Zhang, B. L. Feringa, J. B. Wagner, T. W. Hansen, J. Th. M. De
Hosson, Nanotechnology, 22 (2011), 505303.

[8] W. F. van Dorp, X. Y. Zhang, B. L. Feringa, J. B. Wagner, T. W. Hansen, J. Th. M. De
Hosson, ACS Nano, 6 (2012), 10076.


mailto:xiaoyan.zhang@rug.nl

