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SIMULATION OF CHANNEL WALL ADSORPTION AND SENSING POTENTIAL OF MINIATURISED LIQUID|LIQUID INTERFACES
Jonathan S. Ellis, Jörg Strutwolf, Damien W. M. Arrigan
Tyndall National Institute, Lee Maltings, University College Cork, Cork, Ireland,

 jon.ellis@tyndall.ie
Wall adsorption in microchannels is explored using simulations of cyclic voltammetry across an interface between aqueous and organic phases. Arrays of such micro-interfaces of two immiscible electrolyte solutions (ITIES) have been of particular research interest in recent years and show promise for biosensing and biomedical applications. The simulation model combines diffusion in the channel and Butler-Volmer kinetics at the liquid|liquid interface, with Langmuir-style adsorption at the wall. Effects due to adsorption rate, bulk and surface concentration, scan rate, and pore geometry are examined, as are effects due to the filling of pores by either the organic or the aqueous phase. Evidence of a pre-peak on the forward scan due to adsorption is seen at low scan-rates. A reduction in the magnitude of the reverse peak current, also due to adsorption, appears as the scan-rate is increased, leading to steady-state currents on the reverse scan at the highest scan-rates evaluated. This is of particular interest as it could be exploited for biosensing applications using ITIES arrays.
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