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Rechargeable metal–air batteries are widely regarded as the next best generation of high energy density elec-
trochemical storage devices. The performance and rechargeability of these metal–air batteries is highly depen-
dent on the stability and performance of the positive electrode materials, where oxygen reduction and evolu-
tion reactions occur. Due to the high cost and limited resources for lithium-ion batteries, sodium air batteries
are a promising alternative because of their high theoretical energy density and low cost to meet the rapidly in-
creasing global energy demands. Graphene has shown a great potential in electrochemical energy storage and
conversion due to its remarkable properties. In this work, density functional theory (DFT) methodologies are
used to investigate the reaction mechanisms of sodium oxides being adsorbed onto graphene surface. General-
ized gradient approximation (GGA) as implemented in density functional theory was used to perform the cal-
culations, employing CASTEP code. The four discharge products namely; Na<sub>2</sub>O<sub>2</sub>,
NaO<sub>2</sub>, Na<sub>2</sub>O and NaO were adsorbed onto graphene layer. Our results show that
Na<sub>2</sub>O is the most stable discharge product due to its lower adsorption energy.
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