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OVERVIEW: Electrochemical impedance spectroscopy (EIS) is a powerful tool for the analysis of various electrochemical systems because it allows the separation and characterization of individual kinetic processes. In this paper we describe our work on monitoring the
condition of solid-state ISE membranes to determine whether they are ideally functioning, physically damaged, biofouled, have lost components (ionic sites, ionophore, plastisizer) through leaching, or whether there is an internal interfacial water layer present; all using EIS
as a diagnostic tool. More investigations will answer to what extent we can evaluate the functionality (damaged, fouled, components leached out — “good” or “bad”) of these sensors using a simple electric signal. This will be a vital tool for probing the condition of remotely
deployed ISEs in widely distributed chemo-sensor networks (e.g. for environmental monitoring) and for enhancing the reliability of these devices, and thereby simplifying the way in which they are used. Our ultimate goal is to implement such tools so that ISEs can be
deployed for weeks or months with minimal calibration or maintenance (ideally none or only at intervals detected by the sensor condition monitoring tools).
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Conclusions:  The effect of biofouling, physical damage and leaching of components on the characteristics of ISEs was investigated. This particular set of conditions was chosen due to the likelihood of their occurrence in real-life conditions. ISEs were tested both potentiometrically and using EIS and results were compared.
Preliminary data indicate excellent potential of using electrical signals for probing the state of ISEs therefore reducing the need for their calibration. A simple construction, good detection limit, simple experimental setup coupled with miniaturization opportunities arising from the solid-state format make ISEs an excellent prospect
for integration in autonomous devices and ultimately their integration in large wireless sensing networks.
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