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The study of ion transfer processes at the interface between two immiscible electrolyte solutions (ITIES) has an 
impact on different fields, including the development of electrochemical sensors and the design of drugs [1]. 
Electrochemical techniques are very powerful tools for the analysis of these processes, since the distribution of the 
ions in each phase can be altered by the application of an external potential difference. In addition, the 
instrumentation required is relatively inexpensive, easy-to-use and allows for facile miniaturization and portability 
[2].    

Liquid/liquid electrochemistry is an alternative to solid/liquid electrochemistry for the sensing of ionic species, 
providing additional information about its lipophilic character and diffusivity in each phase. Moreover, 
electrochemical methods can also be used to characterize the thermodynamics and kinetics of chemical reactions 
coupled to the ion transfer [2]. In this context, mathematical models for the global process must be developed to 
interpret correctly the results obtained [3]. 

In this communication, theoretical and experimental results are reported for the study of different ion transfer 
processes at ITIES with voltammetric techniques. Interfaces of different geometry and shape are tackled, considering 
the presence of homogeneous chemical reactions coupled to the charge transfer. Explicit analytical equations are 
provided for the analysis of the response with different electrochemical techniques. From these theoretical results, 
experimental strategies and optimum conditions are proposed for the characterization of the system. These 
protocols are further experimentally employed for the electroanalytical quantification and physicochemical 
characterization of ionic species of biological and industrial relevance, such as denatonium and 2-
phenylethylammonium ions. 

 
Fig.1. a) Conventional electrochemical cell employed at ITIES. b) Scheme of the facilitated ion transfer of a monocation at 

micropipettes. C) Typical cyclic voltammograms obtained at micropipettes.  
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