
Accepted Manuscript

Cyclic voltammetry study of the electrochemical behavior of vanadyl sulfate in
absence and presence of antibiotic

Esam A. Gomaa, Amr Negm, Reham M. Abu-Qarn

PII: S0263-2241(18)30437-8
DOI: https://doi.org/10.1016/j.measurement.2018.05.046
Reference: MEASUR 5547

To appear in: Measurement

Received Date: 22 August 2017
Revised Date: 12 April 2018
Accepted Date: 10 May 2018

Please cite this article as: E.A. Gomaa, A. Negm, R.M. Abu-Qarn, Cyclic voltammetry study of the electrochemical
behavior of vanadyl sulfate in absence and presence of antibiotic, Measurement (2018), doi: https://doi.org/10.1016/
j.measurement.2018.05.046

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.measurement.2018.05.046
https://doi.org/10.1016/j.measurement.2018.05.046
https://doi.org/10.1016/j.measurement.2018.05.046


  

Cyclic voltammetry study of the electrochemical 

behavior of vanadyl sulfate in absence and presence of 

antibiotic 

Esam A. Gomaa, Amr Negm, and Reham M. Abu-Qarn
* 

Chemistry Department, Faculty of Science, Mansoura University, 35516-Mansoura, Egypt 

*Corresponding author. 

 Reham M. Abu-Qarn e-mail: reham.magdy20@yahoo.com  
Tel: +201007855184. 

Abstract 
The cyclic voltammetry technique was used to study the electrochemical behavior of 

vanadyl sulfate in absence and presence of antibiotic (cefazolin) in 0.1M KCl under 

different pH values at 300.15 K. The redox behavior of vanadyl sulfate has been studied 

by using glassy carbon electrode, Ag/AgCl as a reference electrode and Pt wire as a 

counter electrode under potential from +1500 mV to -1000 mV. One anodic peak and one 

cathodic peak are observed in cyclic voltammograms. Peak current ratio and peak 

potential separation (ΔE) was calculated, the higher values of them gave an indication 

about systems under study are quasi-reversible. The effect of pH, scan rate and 

concentration of electroactive species on the interaction between vanadyl sulfate and 

antibiotic were studied. Charge transfer coefficients (α), the heterogeneous electron 

transfer rate constants (ks) and the diffusion coefficients (D) involved in the redox 

reaction were evaluated.   
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1. Introduction 
Cyclic voltammetry is one of the most popular electrochemical technique, which 

gives qualitative information about an electrochemical process. It is carried out by 

measuring the resulting current as a function of the applied potential. It is called cyclic 

due to the current is measured as a response of the applied potential, starting at the initial 

potential (Ei) and the potential value varying in a linear manner up to the end value (Ef). 

At the end value of the potential, the direction of the potential scan is reversed and the 

scan takes place in the opposite direction at the same potential range. This technique is 

accomplished with a three-electrode arrangement. the potential is applied to the working 

electrode with respect to a reference electrode while an auxiliary (or counter) electrode is 

used to complete the electrical circuit by conducting electricity from the signal source to 

the others electrodes in solution. Cyclic voltammetry used in determination mechanism of 

reactions, a number of electrons transferred through oxidation or reduction process, 

formal potential, the stoichiometry of a system, heterogeneous rate constants and 

diffusion coefficient of electroactive species. Cyclic voltammetry is simple, rapid and 

high sensitive technique, so it used to study the compound such as vanadium with 
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