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Supercapacitors - or electrochemical double layer capacitors - are multilayer composite devices that 

store electrical energy by separation of charge between an electrode and an electrolyte. They consist 

of electrically conductive electrodes insulated from one another by porous dielectric separators, 

impregnated with ion conductive electrolyte. To obtain high capacitances, large surface area 

materials are used as electrodes. Much current research focuses on carbonaceous electrodes backed 

with metallic current collectors, and organic liquid electrolytes. The aim of this project is to develop 

a structural supercapacitor, to be a load-bearing component within a larger device or system. 

Graphene presents itself as a suitable choice material with its already well-documented electrical 

properties, and nano-scale structure. Using graphene nano platelets (GNPs) as electrode material can 

provide both the high conductivity and high surface area required for a successful supercapacitor. 

Chemical crosslinking of these graphene structures with elemental sulphur produces a mechanically 

stable material, with both high conductivity and surface area. The resulting carbon-sulphur solid is 

unreactive when used with supercapacitor electrolytes. The completed structural energy storage 

device provides a competitive weight saving over traditional systems of energy storage devices being 

encased within non-functionalised mechanical structures. This paper will describe and characterise 

the crosslinking of graphene and sulphur, and the fabrication of structural supercapacitor cells. 

Characterisation of the graphene-sulphur material will be shown through results of scanning electron 

microscopy and energy dispersive X-ray spectroscopy (SEM and EDX).  Different concentrations of 

graphene-sulphur are investigated, along with addition of conductive carbon black and multiwall 

carbon nanotubes (MWCNTs). The effects of these variables on the performance of the graphene-

sulphur as a supercapacitor electrode are presented through impedance spectrometry, cyclic 

voltammetry and galvanostatic charge-discharge. Analysis of the structural performance of the 

material is conducted by flexural three-point-bend testing. 
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