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ION TRANSFER VOLTAMMETRY ACROSS LIQUID-LIQUID INTERFACES SUPPORTED WITHIN REGULARLY-ALIGNED NANOCHANNEL ARRAYS
Jonathan S. Ellis, Micheál D. Scanlon, Jörg Strutwolf, Damien W. M. Arrigan
Tyndall National Institute, Lee Maltings, University College Cork, Ireland,

 jon.ellis@tyndall.ie
The electrochemical behaviour of nanoscale interfaces between two immiscible electrolyte solutions (nanoITIES) supported in arrays of geometrically-aligned nanochannels is explored. Such nanoITIES provide the opportunity for enhanced sensitivity ion-transfer sensing as well as the possibility of building synthetic biomimetic ion channels. Here, we present cyclic voltammetry studies of ion transfer across nanoITIES supported in nanopore arrays with channel radius down to 10 nm, for a variety of different pore centre-to-centre separations and pore number. Transfer of tetraethyl ammonium ions (TEA+) from the aqueous phase to a gellified organic phase is used as a model system to electrochemically evaluate the liquid|liquid interface. Sigmoidal voltammograms were obtained for both the forward and reverse sweeps, even though it is likely that the pore centre-to-centre separation would lead to diffusion-zone overlap for the nanoscale pore sizes studied. Cyclic voltammetry concentration curves were obtained with limits-of-detection down to 20 M and sensitivities up to 2.39 pA M-1. The absolute steady-state current increased with increasing pore size, improving signal resolution and reproducibility with larger pore sizes and number.
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