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a) Defining the time indexing parameters 

 

 

Equations for defining of m and n parameters in the MATHCAD file are as follows: 
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b) Definition of the parameters of potential ramps 

The potential at given step m (Em) is defined as: 

   (5) 

This equation applies during the forward scan. 

For the reverse scan, the potential at given step n (En) is defined as: 

 

   

 (6) 

d) Definition of dimensionless parameters related to electrode reaction and the coupled chemical 

reactions 
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Parameter k defined as  is the discrete index for simulation of cyclic 

staircase voltammograms. It spans all potential steps (forward and reverse) and includes sub-

divisions inside each step, while ensuring fine resolution of the potential waveform and current 

response. This parameter (k) is needed for the definition of numerical integration parameters S1k 

and Sk that are defined as follows: 
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These parameters are the backbone of the numerical integration scheme. They translate continuous 

diffusion-reaction integrals into discrete, computable sums, thus ensuring that the recurrent current 

formulas in cyclic voltammetry simulations remain accurate and physically meaningful. 
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f) Definition of recurrent formulas needed to calculate dimensionless currents 
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These current components (ap and cp) plotted vs potential (potp), that has a form (19): 
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Cyclic voltammograms simulated in MATHCAD platform for EC mechanism (left), CE 

mechanism (middle), and EC’ catalytic mechanism (right).  

 

 

Potential ramps in Cyclic Staircase Voltammetry 

 



 

Characteristic parameters of a cyclic voltammogram 
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