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AC impedance is a powerful non-destructive technique and has been used to analyze electrochemical 
power sources by various researchers. Recently, electrochemical models based on transport phenomena, 
material/energy balance, and porous electrode theory have been used to simulate AC impedance of 
secondary batteries and fuel cells.  

A closed form solution for AC impedance as a function of all the system parameters will pave way for 
better understanding, design, parameter estimation and optimization of electrochemical power sources. 
Though all the governing equations are linear, researchers have typically used only a numerical solution, 
as there is a need to solve coupled partial differential equations in multiple domains simultaneously. We 
discuss various methods to obtain the AC impedance response as a function of the system parameters. 
Our approach involves a combination of matrix methods, approximate solutions and numeric symbolic 
solution[1,2. In addition, we will show the use of the novel symbolic solutions in predicting the transport 
and kinetic parameters of electrochemical power sources. 

The advantages and disadvantages of the proposed method in simulating the AC impedance response of 
electrochemical power sources will also be discussed. 
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