
Fuel Cell Characterization



What Do We Want To Know?



In situ Characterization



Ex situ Characterization



Test Setup



SOFC Test Setup



Current Voltage Measurement

• Galvanostat/Potentiostat system

• Steady state

• Test condition
– Warm-upWarm up

– Temperature

– Flow rate (stoichiometric number)

– Compression force



Polarization Curve



Electrochemical Impedance Spectroscopy



Electrochemical Impedance Spectroscopy



Resistor



Resistor/Capacitor



Resistor/Capacitor



Resistor/Capacitor



Infinite Warburg



Finite Warburg



Electrochemical Elements



Simple Equivalent Circuit



Anode vs Cathode



EIS vs Current Density



Fuel Composition Effect (SOFC)



DMFC Impedance Example



Reference Electrode
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Activation Overvoltage of DMFC



SOFC Reference Test Setup



Current Interruption Method



Current Interruption Method



Cyclic Voltametry



Ex Situ Measurements

• Porosity

– Mercury porosimetry: effective porosity

S f : B E T th d• Surface area: B.E.T. method

P bilit• Permeability

• SEM, TEM, AFM, XRD, XPS, FTIR, AES, SIMS, NMR…


