Temperature Influence of Production of Single and Multilayer Graphene Oxide.
Flavio Pendolino’, Nerina Armata®, Tiziana Masullo®, Angela Cuttitta®
'University of Padova, via Marzolo 9, 35131 Padova, Italy
2University of Palermo, Viale delle Scienze, 90128 Palermo, Italy
3Consiglio Nazionale delle Ricerche (IAMC-CNR), Via del Faro 3, 91021 Torretta Granitola Fz.
Campobello di Mazara, Italy

flavio.pendolino@unipd.it

Abstract

The discovery of the two-dimentional carbon material (graphene) by Geim and Novoselov [1] gathers
the interest of research community in carbon allotropes as promising materials in a wide scenario of
emerging technologies [2-4]. Recently, graphene oxide (single) and graphite oxide (multilayer), due to
their properties, grow the curiosity’s researchers for their potential use in energy sustainable
technologies, such as photovoltaic, solar heater [4-5]. Our investigation is focused on modulating the
properties of oxidized carbon materials modifying the synthetic conditions (see Figures), in the view of
applicability on nanoscale. By using a few-steps method [6], two forms of carbon oxides are generated,
i.e. single or multilayer, which are function of the operating temperature. Even if apparently similar,
these materials exhibit distinctive physical and chemical properties with a specific reactivity which
affects the characteristic of possible future applications. Archived behaviours suggest a context where
the properties needed for a material can be straightforward obtained by modifying the temperature.
Moreover, the final oxidized products can be modified when another carbon allotrope (e.g. single wall
material) is used. All of these materials raise the prospect of an advantage owing to the feasibility of
modulate/engineering the properties and the low cost and scale up production.

References

[1] Novoselov KS, Geim AK, Morozov SV, et al. Science, 306 (2004) 666.

[2] Compton OC, Nguyen ST, Small, 6 (2010) 711.

[3]1 Su C, Loh KP, Acc. Chem. Res., 46 (2013) 2275.

[4] Raccichini R, Varzi A, Passerini S, Scrosati B, Nat. Mater., 14 (2015) 271.
[51 Xu C, Xu B, Gu Y, et al., Energy Environ. Sci., 6 (2013) 1388.

[6] Pendolino F, Parisini E, LoRusso S, J. Phys. Chem. C, 118 (2014) 28162.

Figures

Graphene Oxide T T T T

w 1A
pee

Absorbance (a.u.)

Graphite

200 300 400 500 600 700 800 900

Graphite Oxide Wavelength (nm)




