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lonic liquids are versatile solvents and electrolytes for many electrochemical applications, such as
secondary batteries, capacitors, solar cells and electrochemical deposition. In order to rationally
design and further develop such systems, however, a detailed understanding of the processes that
govern the interfacial processes and stability of ionic liquid interfaces is required [1,2]. It is thus the
focus of this work to explore the limits and provide new methods to increase both the power and
energy characteristics of supercapacitors by applying different ionic liquids as the electrolytes for
high specific surface area carbon-based supercapacitors [3].
A novel technique of in situ infrared absorption spectroscopy for the study of thin film graphite
electrodes has been developed [1] and is applied for the study of the graphite| 1-ethyl-3-
methylimidazolium tetrafluoroborate (EMImBFs) ionic liquid interface as a model supercapacitor
and graphite | polydicyanamide interface as a dielectric capacitor. The infrared absorption results
show that, unlike previous theoretical considerations of the electrical double layer between
semimetals and electrolytes, the strong interaction between the electronic and ionic part of the
electrical double layer is of fundamental importance for the description of semimetal interfaces.
Together with the data provided by in situ electroreflectance technique of the electronic and
energetic structure of the graphite electrode and differential capacitance-potential dependence of the
graphite | EMImBF,4 system [1,2], it is demonstrated that the screening of excess surface charge by
the ionic liquid is strongly correlated with the potential dependent electronic properties of the
electrode surface states, thus limiting the amount of charge stored.
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