
 

 

 

Redefining Electrochemical Measurement  

DigiElch 7TM from ElchSoft 
 
DigiElch 7TM from ElchSoft is a simulation program for 
electrochemical experiments. DigiElch 7 offers a 
number of unique features compared to available 
electrochemical simulation programs: 

• Fitting multiple data files to a mechanism to extract 
kinetic and thermodynamic properties. 

• Modeling of termolecular charge transfer reactions 
such as the proton coupled electron transfer. 

• Exact 2-D simulation of band and disk 
microelectrodes. 

• ChronoAmperometry, Square Wave Voltammetry, 
Impedance Spectroscopy, Fourier Transform 
Voltammetry,  in addition to Cyclic Voltammetry 

• Simulation of amalgam formation with mercury 
electrodes 

• Modeling surface adsorption and reactions of 
adsorbed species. 

• An optional adaptive grid algorithm. 
• Improved computational efficiency via parallel 

processing. 

DigiElch 7 simulates user-defined mechanisms 
consisting of an arbitrary number of charge transfer 
steps and (first- or second-order) chemical reactions. An 
extended Frumkin isotherm is used to model the 
adsorption processes of reactants, products or 
intermediate chemical species. DigiElch 7 also brings 
the unique ability to simulate electron transfer reactions 
that are termolecular(such as the proton coupled 
electron transfer). All simulations account for effects 
such as IR-drop and/or double layer charging. 
Simulations and fitting take advantage of multi-core 
processors with full control during setup. 

The end result of any simulation is a plot of current vs. 
voltage or time or a plot of impedance vs. frequency. 
Concentration distance and surface concentration 
potential curves (as well as surface coverage potential 
curves) are also available. 

DigiElch 7 comes in two varieties: 

DigiElch-Standard: Experimental data can be imported 
and compared with a simulation 

DigiElch-Professional: Multiple experiments 
employing different analytical concentrations and 
experimental parameters (e.g sweep rate, switching 
potential) can be imported and fit to the same model to 
get reliable kinetic and thermodynamic properties. 

In addition, DigiElch 7 has the option of using a Gamry 
Reference 600 to acquire data. Either variety (Standard 
or Professional) can be expanded to include the 
experimental modules at little extra cost. 

Chemistry & Electrochemistry Setup 

DigiElch 7 can handle an arbitrary number of reactions 
and species. The electrochemical system is defined by 
the charge transfer reactions, the coupled chemical 
reactions and the initial concentrations of the species in 
solution.  

Kinetics of the system can obey either Butler-Volmer 
(BV) or Marcus equations. The BV equation requires a 
transfer coefficient (α) and Marcus equation requires 
the reorganization energy (λ).  BV kinetics can be setup 
for single or multi-electron transfer.  Left-clicking on 
any of the charge transfer reactions on the parent setup 
screen brings up the charge transfer reaction setup 
dialog box. 

 

Typical Parent Setup Screen of an ECE System. The 
chemistry and the electrochemistry of the system can be 
defined through the parent setup screen.  

The rate constants will be calculated based on the 
selections and the parameters entered in the parent 
dialog box. kf or kb can be forced to be zero by 
choosing irreversible reactions.  


