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Cyclic (or linear) voltammetry and chronoamperometry are common techniques to determine 

the amount of charge (Q), in coulombs, which passed during the reaction of interest.  This is 

accomplished by integrating the current with respect to time according to the following equation. 

𝑄 =  ∫ 𝑖𝑑𝑡 

Scientists and engineers often use this information to determine the concentration of analyte, 

electrochemical surface area of the working electrode, adsorbate coverage, or amount of 

species electroplated or stripped.  This is important in a wide-range of applications such as 

capacitors, electrocatalysts, electroanalytical chemistry, and electroplating.  

VersaStudio offers the ability integrate the selected data using the Peak Analysis tool.  While 

this is a useful tool as it provides a measurement of charge, it is imperative to understand how 

the results of the analysis are generated.  

This Field Memo details how this tool generates the data and provides an explanation that can 

be relayed to our end users.   

The Peak Analysis tool is designed for use with I vs. E or I vs. t plots.  The example below 

is for the Cyclic Voltammetry (Multiple Cycles) Action.  Both integrate Current with 

respect to Time. 



 

The view above was generated with Data  Select All, followed by clicking on the Peak 

Analysis icon. 

The tool integrates the positive values down to zero current, the negative values up to zero 

current and sums the absolute values of the two numbers.  This is shown in the screen shots 

below.   

 



 

If the two areas are summed, they give functionally the same value obtained by integrating the 

entire CV (223.272 vs. 220 mC).   

70.191 + 153.081 = 223.272 mC 

The small difference in these two values exists as there was no data point taken at exactly at 0 

Amps current. 

The results are further verified by copying the data into Excel and integrating using two different 

mathematical methods.  The data was copied into Excel in two parts, as shown below.   

NOTE:  Make 2 copies of the data file to be sure the deleted data points are not 

permanently lost. 

 



 

 

Repeat the same procedure, but now delete the data having positive current. 

Once in Excel, the charge can be calculated by multiplying the change in time by current or by 

the Trapezium (or Trapezoidal) rule.  The Trapezium rule estimates the area under the curve by 

dividing it into a number of trapezoids whose area (AT) can be calculated, as demonstrated 

below, and summed together.  This is a common method of digitally solving integrals.   



 

𝐴𝑇 =
1

2
(𝑓(𝑥)0 + 𝑓(𝑥)1) × ℎ 

The screen shots below show each approach and the summary of results. 

 



 

*Note that the area of a trapezoid is divided by the scan rate (V/s) to obtain the charge in units 

of coulombs. 

 

As the tabulated results suggest, the calculated values are nearly the same as those 

generated by VersaStudio.  The above information fully validates and explains how the 

charge is calculated using the VersaStudio software. 

Any questions or comments regarding this software or process should be forwarded to Dr. Rob 

Sides, Product Manager (rob.sides@ametek.com). 

 


