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Abstract: 

Graphene, a single layer of carbon atoms in a two-dimensional (2D) hexagonal lattice, showcases key 
properties suitable for electrode materials such as high specific surface area, good electrical and 
thermal conductivities.1 Ionic liquids (ILs) are a class of molten salts that are entirely composed of ions. 
These liquids possess exceptional properties appropriate for electrolytes, such as high electrochemical 
window, electrochemical stabilities and extremely low vapor pressure. Graphene-based 2D materials 
are promising candidates for a number of different energy applications. A particularly interesting one 
is in next generation supercapacitors, where graphene is being explored as an electrode material in 
combination with ionic liquids as electrolytes. Because the amount of energy that can be stored in such 
supercapacitors critically depends on the electrode − electrolyte interface, there is considerable 
interest in understanding the structure and properties of the graphene/IL interface. Here, we present 
the changes in the properties of graphene upon adsorption of ILs and ILs – organic solvent mixtures 
using a combination of experimental and theoretical tools. For example, Raman spectroscopy reveals 
that imidazolium tetrafluoroborate ILs (CnMIM BF4) cause n-type doping of graphene, and the 
magnitude of doping increases with increasing cation chain length despite the expected decrease in 
the density of surface-adsorbed ions (Fig 1). Molecular modeling simulations show that doping 
originates from the changes in the electrostatic potential at the graphene/IL interface. The findings 
described here represent an important step in developing a comprehensive understanding of the 
graphene/IL interface.2 

 

Figure 1: (a) Molecular structures of the ILs employed in this study. (b) Scheme showing the influence of the 
adsorption of ILs with increasing chain length on the Fermi level of graphene. (c) Shift in Pos(G) versus the number 
of carbon atoms present in the alkyl chain on the imidazolium cation. 
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