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The understanding of the electrochemical interface is one of the few domains of 

physical chemistry on which the modern methods of theoretical chemistry, electronic 

structure calculations and computer simulation, have had little impact. The interface 

between an electrode and a molten salt or ionic liquid is a particularly topical, since the 

use of ionic liquids in electrochemical technologies is expanding rapidly. Experimental 

data on such systems is often analysed by appeal to double-layer ideas yet the validity 

of these mean-field concepts, introduced to describe dilute electrolyte solutions, is 

easily challenged. In the absence of direct structural studies of the ionic ordering close 

to the interface, new insights arise from atomistic computer simulations, where strong 

correlation effects arising from the coulombic and short-range interactions between the 

ions and with the electrode surface are included. A major challenge for simulation is to 

treat the interface and the interionic interactions at a sufficiently realistic level that the 

calculated quantities may be compared with the results of experiments on real 

materials. The methods underpinning recent simulations of electrochemical “double 

layer” capacitors (supercapacitors) will be described. Supercapacitors store energy at 

the electrolyte/electrode interface through reversible ion adsorption leading to higher 

charge/discharge rates and better cyclability compared to batteries; very high 

capacitances are achieved using porous electrodes [1].  A different challenge arises 

when trying to understand electrochemical reactions. Here experiments have invariably 

been interpreted by appeal to the double-layer concepts. How then to make contact with 

experiment on a purely atomistic basis [2]? 

 
Fig. 1. Local structure of the pure ionic liquid inside positively charged nanopores of 

different geometries (white: BMI
+
 cations, black: PF6

-
 anions, gray: carbon atoms). 
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