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Electrochemical impedance spectroscopy (EIS) has proven its applicability for the characterization of 

electrochemical systems such as fuel cells. In general, physico-chemical processes with different time 

constants can be distinguished in the EIS spectra. However, the deconvolution of different processes 

overlapping in the frequency domain and the identification of the underlying physicochemical mechanisms 

remains challenging. Systematic and comprehensive parameter variations combined with high resolution 

deconvolution techniques are required to resolve the polarization processes and set up physicochemical 

meaningful models. The distribution of relaxation times (DRT) [1] has been established as a valuable 

diagnosis tool giving direct access to the quantities of interest in the measurement data by providing a higher 

resolution in the frequency domain. The benefits of this approach have been successfully demonstrated for 

high temperature fuel cells and lithium-ion batteries [2, 3]. 

For the first time, we will present this approach for PEFCs. Impedance measurements in a wide frequency 

range (10 mHz to 1 MHz) have been conducted on 1 cm² commercial MEAs (Greenerity H500EL2). The 

impedance data quality was ensured by an improved Kramers-Kronig validity test [4]. The combination of 

small active electrode areas (1 cm²) and high gas flow rates (250 ml/min) eliminates lateral gradients in 

temperature, gas composition and current density. Hence, we trigger a homogenous operational state over the 

entire cell area during one measurement, sharpening the peaks in the DRT and increasing the resolvability of 

individual processes in the impedance spectrum.  
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