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       Graphene has unique properties to benefit energy storage applications. These include 

a high specific surface area (2630 m2g-1), high intrinsic mobility (200 000 cm2 v-1 s-1) and high 

electrical conductivity.[1,2,3] However, pure graphene electrodes suffer from various 

problems such as re-stacking of graphene layers and defects.[4] Recent advancements in 

nanotechnology include the design of hybrid electrodes, for instance, an electrode 

comprised of graphene and transition metal oxide nanoparticles. These hybrid electrodes 

can maximise the benefits of each component and achieve synergy between the two, 

presenting an opportunity to combat the challenges driven by the rising global energy 

demand. In particular, manganese oxides possess several advantages over other metal 

oxides, including favourable rich oxidation states for reversible redox reactions, high 

specific capacitance, low cost and high abundance.[5] In this work, a novel graphene and 

Mn3O4 hybrid electrode has been synthesised and characterised. 
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Figure 1: A schematic showing the structure of the manganese oxide hybrid electrode. 

 


