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Abstract  

Graphene has attracted much attention since its discovery in 2004. Because of its exceptional 
mechanical, electrical, thermal and optical properties, high surface area-to-volume ratio and unique 
atomic structure, graphene is expected to be applicable in many fields, including electronic devices 
(sensors, batteries), composites and nanomedicine among others [1-8]. Recently, graphene has been 
found as an amazing nanocarrier of other particles, for instance titanium dioxide. Hybridization of TiO2 
with graphene affects on improvement of its photocatalytic activity. Electronic interaction between these 
two nanomaterials influences on transferring of excited electrons from the conduction band of TiO2 to 
the surface of graphene, thus improving the separation of the electron–hole pairs and preventing their 
recombination [9-11]. Furthermore, conjugation graphene with TiO2 influences on its band gap energy 
decrease, thus shifting the absorption threshold to the visible light region and allowing utilization of solar 
energy [11]. 

In this study, preparation, characterization and photocatalytic activity of TiO2-graphene 
nanocomposites will be presented. Nanocomposites were prepared using sol-gel method, followed by 
calcination at 400 °C, under vacuum or in air atmos phere, to create anatase phase of titanium dioxide 
adsorbed on graphene surface. In a typical procedure, 5%,7%,10% or 15% of titanium butoxide ethanol 
solution was mixed with graphene oxide ethanol dispersion in the volume ratio of 1:4, followed by 
sonication and magnetic stirring for 24 h. Next, the materials were centrifuged for 60 min., washed with 
ethanol in order to remove excess of titanium dioxide and finally calcinated for 2 h at 400 °C, under 
vacuum or in air atmosphere. The obtained nanocomposites were denoted as: T-G-5-V, T-G-5-A, T-G-
7-V, T-G-7-A, T-G-10-V, T-G-10-A, T-G-15-V and T-G-15-A. Additionally, for comparison purpose, TiO2 
photocatalysts without graphene were prepared under the same conditions. The materials were 
characterized with transmission electron microscopy, Fourier transform infrared spectroscopy, Raman 
spectroscopy and diffuse reflectance UV-vis spectroscopy. Photocatalytic activity of the prepared 
nanomaterials dependent on graphene concentration and calcination conditions was investigated. The 
photocatalytic activity of the materials was studied in model reactions of phenol decomposition under 
UV light irradiation.  
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Figure 1. Transmission electron microscopy image of TiO2-graphene nanocomposite denoted as T-G-
10-V. 
 
 

 
 
Figure2. Photocatalytic activity of TiO2-graphene nanocomposites and pristine TiO2 photocatalysts 
measured as phenol degradation rate after 90 minutes irradation.  


