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Electrochemical impedance spectroscopy
as a tool for probing the functionality of
ion-selective
membranes
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+ Can we use electric signal instead of
calibration solutions?

- Evaluate the functionality - exclude
under-performing ISEs from calibration
e Physical damage
e Biofouling
e Leaching of the components

- Give recommendations for designing a
simple circuitry to be integrated with ISEs
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Chemical sensor
requirements:
*Simple
Low power
Small
*Sensitive
*Inexpensive
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Physical damage (LC ISEs) . B

*Excitation potential: 100 mV
*o range 100 kHz to 0.01 Hz
3 electrode setup
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Biofouling
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Biofouling
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ritical parameters for the
diagnostic of sensor functionality
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Conclusions I

Using EIS enabled two important conclusions:

- AC current can be used as a diagnostic tool for estimate
functionality of ISEs (cases when physical damage,
biofouling, leaching of components render ISEs non-
functional)

- Optimal current parameters (o, amplitude) can be
identified in order to design simple circuitry for evaluation
of functionality of ISEs

Severely damaged solid-contact ISEs continue to function
albeit with loss of detection limit

Biofouling is serious problem and require designing of
methodology for storage and conditioning of ISEs in
deployable sensing devices

Methodology for the determination of concentration of
membrane components using EIS could be desighed
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