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Microbial reverse electrodialysis cells (MRCs) enhance power production and treatment of wastewater by operating microbial fuel cells electrodes on either side of a reserse electrodialysis membrane stack. When current is generated in a MRC, internal resistance creates voltage drops, reducing power production. Internal resistance can be classified as solution, membrane, kinetic, diffusion and capacitive resistances. The sum of all of these resistances can be easily quantified from the slope of a linear polarization curve. To differentiate between ohmic, capacitive, diffusive and kinetic resistances in a cell, electrochemical impedance spectroscopy must be employed. In this workshop we present a novel method of simultaneously quantifying resistances at the three interphases of a MRC (anode, membrane stack, and cathode) by operating multiple galvanostatic EIS channels in a stack arrangement. 
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The placement of the reference electrode (RE) in various bioelectrochemical systems is often varied to accommodate different reactor configurations. While the effect of the RE placement is well understood from a strictly electrochemistry perspective, when the bioanode is used as the working electrode (WE), there are impacts on exoelectrogenic biofilms in engineered systems that have not been adequately addressed. Increased distances between the RE and counter electrode (CE) in microbial fuel cells (MFCs) can alter bioanode characteristics through the acclimation to different anode potentials. Therefore, interpretation of electrochemical test results, such as cyclic voltammetry (CV) and electrochemical impedance spectroscopy (EIS), requires considerations of RE placement and bioreactor acclimation. In this workshop, I will show both from electrochemical and biological perspectives, how the RE and CE positions affect the CV and EIS characterization, using two different MFC configurations: spaced electrode configuration and separator electrode assembly configuration. I will also discuss the optimal RE position and methods to minimize errors in those electrochemical tests. 
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The general approach to investigate the mechanism of electron transport through a material is to place the material between two electrodes and measure the dependency of the rate of electron transport through the material from one electrode to the other, in the form of electrical current, on the potentials applied to the electrodes. Materials utilizing different mechanisms of electron transport exhibit different current-potential dependencies. Theory and methodology will described for performing biofilm electron transport rate measurements and interpreting the results. The goal of this presentation is to enable researchers to perform electron transport rate measurements on their own electrochemically active biofilms.



