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Since the discovery of graphene oxide (GO) in the 19th century, many researchers have focused their 
attention on exploring its remarkable potentialities for different applications [1-3]. Indeed, this two-
dimensional material possesses very interesting electronic, thermal, optical and mechanical features. 
In addition, its main advantage with respect to pristine graphene is the presence of an electronic band 
gap thanks to the oxygen-containing functionalities introduced by chemical treatment. Notably, the 
decoration of graphene sheets with oxygen groups also provides opportunities to tune the 
aforementioned properties by controlling the oxidation degree and, above all, these oxygen 
functionalities can represent an anchor point for the further growth of metal oxide (MOS) 
nanoparticles. Indeed, the intimate contact between GO and MOS-based electrocatalysts can boost the 
final electrochemical performances thanks to the higher conductivity given by the carbonaceous 
material [3,4]. 
Therefore, herein, we report a deep analysis of the modification of the GO properties by increasing the 
oxidation degree, giving also an insight into the interlayer gap by means of several physicochemical 
techniques. In particular, Positron Annihilation Lifetime Spectroscopy (PALS) measurements shed 
light into the gap tuning by changing the oxidizing agent amount in the GO synthetic route. Then, the 
tailored coupling between GO and metal oxide nanoparticles (such as cerium or praseodymium 
oxides) was finely characterized on morphological (TEM), structural (XRPD, Raman) and surface 
(BET-BJH, XPS) points of view. Finally, a correlation between the peculiar GO features coupled with 
MOS in the hybrid materials and the ultimate electrocatalytic performances towards oxygen reactions 
in aqueous media were deeply investigated. Preliminary promising results were obtained. 
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