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ABSTRACT: 
This study is used to predict about the oxidation and reduction behaviour taking place in benzilic acids and their 

derivatives.The electrochemical reduction of different substituted benzilic acids were synthesized and studied in 

acidic medium by cyclic voltammetry. Platinum electrode served as the counter electrode. Ag/Ag+ non-aqueous 

electrode as the reference electrode and glass carbon electrode is used as the working electrode. In acidic 

solution with different concentration, shows that oxidation and reduction takes place depend on the substitution 

present in the synthesied compound and hydrochloric acid concentration. The reduction occurs in two reversible 

one-electron steps producing the anion radical. In the presence of acid, the first reduction is unaffected and the 

second reduction wave becomes irreversible and is shifted toward positive potentials. The compound exhibits 

oxidation and reduction potential in acidic medium with two different concentrations with the reversibility of the 

reaction. 
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INTRODUCTION: 
Electrochemistry is a powerful tool used for both 

qualitative and quantitative analysis for different 

concentrations of solution. Electrochemical methods 

propose the potential to investigate these processes 

directly by the determination of the number of electrons     

involved[1]. Numerous standard electrochemical methods 

exist that can be categorized into three general classes 

viz., potentiometry, coulometry and voltammetry[2,3]. 

The information about an electrochemical process is 

obtained by cyclic voltammetric method. Voltammetry 

is an effective electro analytical technique used to study 

the redox systems[4]. It concerns mainly with the 

electrical quantity measurements[5]. Due to its relative 

ease, this method is useful for measuring heterogeneous 

electron transfer rate constants.  
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It is used as an important tool for elucidating electrode 

mechanisms. It was first accomplished with hanging 

mercury drop electrode[6] and it gained extensive use of 

solid electrodes like Pt and Au to study the anodic 

oxidations[7]. Organic chemists[8,9] have applied this 

technique to the study of biosynthetic reaction pathways 

and to study the electro chemically generated free 

radicals. An increasing number of chemists have been 

using cyclic voltammetry studies to evaluate the 

oxidation/reduction[10,11] potential of functional groups 

and the effects of other groups attached to them. The 

sensitive organic molecules[12,13] and amino acids [14-18] 

are determined by electrochemical techniques. 

Commonly the electro active systems are characterised 

by cyclic voltammetry[19,20]. The antioxidant properties 

of organic compounds are screened by using cyclic 

voltammetry and differential pulse voltammetry[21-27]. 
 

EXPERIEMENTAL: 
The cyclic voltammetric experiments have been carried 

out with CHI760C-CH Electrochemical Analyzer. The 

compounds are pasted in the working electrode with the 

help of Nafion solution. About 5 mg of the substance 

was added to 0.01N and 0.1N concentration of HCl. It is 

then subjected to cyclic voltammetric experiments. The 

total volume of the solution was 10 ml. platinum 
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electrode served as the working electrode, Ag/Ag+ non-

aqueous electrode as the reference electrode.  

 

RESULTS AND DISCUSSION: 
C.V STUDIES ON COMPOUND BA: 

 
Figure 1[a] CV study for compound BA in 0.01N HCl 

 

The cyclic voltammetric study of the compound BA in 

0.01N HCl was carried out in the potential range of 1.2 

to –2.4 V.In the range from 1.2 to 0.6 V, no redox 

process was found to take place. Three cathodic waves 

and three anodic waves were observed. In the forward 

scanning a poorly defined cathodic peak occurs at +0.15 

V, with a peak current ipc of +0.2. The clear cathodic 

peak occurs in the negative range at -0.45 V with peak 

current ipc at +0.5 another peak at –1.05 V with a peak 

current of ipc +1.0.This indicates that a definite cathodic 

process is taking place at this potential. In the reverse 

scan clear anodic peak was observed at +0.40V with a 

peak current of ipa -0.35. There are two poorly defined 

oxidative processes found with peak potentials – 0.1V 

and -1.05V.Both these anodic processes occur at peak 

currents of ipa -0.15 and +0.30 respectively (Fig 1(a)).  

 

 
Figure 1 [b] CV study for compound BA in 0. 1N HCl 

The cyclic voltammetric study of the compound BA in 

0.1N HCl was carried out in the potential range of +2.0 

to –2.0V. In the forward scanning a poorly defined two 

cathodic peaks were observed, one at +1.2V with a peak 

current ipc of +0.2 and another peak at -1.1V with peak 

current ofipc +4.0. In the reverse scan, a clear anodic 

wave for an oxidative process was found at +0.65V with 

the peak current of ipa -3.7 (Fig 1(b)).  

 

C.V STUDIES ON COMPOUND MB: 

 
Figure 2[a] CV study for compound MB in 0.0 1N HCl 

 

In the cyclic voltammogram of the compound MB in 

0.01N HCl three cathodic peaks and two anodic peaks 

are seen. In the forward scanning the clear cathodic peak 

occurs in the negative range at –-1.4V with a peak 

current of ipc +1.0. This indicates that a definite cathodic 

process is taking place at this potential. A poorly defined 

two cathodic peaks were found at +1.2 and -0.65V with 

a peak current of ipc -0.5 and +0.35.A clearly defined 

anodic peak at +1.65 V was found. This indicates that a 

definite anodic process is taking place at this potential. 

The anodic processes occur at peak current of ipa – 1.25 

(Fig. 2(a)). Another anodic peak is observed at +0.8V 

with peak current ipa – 0.45. 

 

 
Figure 2 [b] CV study for compound MB in 0. 1N HCl 
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The cyclic voltammetric study of the compound MB in 

0.1 N HCl was carried out in the potential range of +2.0 

to –2.0V.In the range from +2.0 to +1.5V there is no 

redox process. In the forward scanning, three definite 

cathodic process are found to take place at +0.8V, –

0.65V and -1.45V. The peak currents ipc are found to be 

+0.6, +3.75 and +3.85.In the reverse scan, two anodic 

process taking place at -1.6V and +1.25V. The peak 

currents of ipc are +0.85 and -4.25 respectively (Fig 

2(b)).  

 

C.V STUDIES ON COMPOUND 2’C4MNBA: 

 
Figure 3[a] CV study for compound 2’C4MNBA in 0. 01N HCl 

 

The electrochemical study of the compound 

2’C4MNBA in 0.01N HCl was carried out in the range 

of +2.0 to –2.0V.In the range +2.0 V to +1.6 V no redox 

process found to take place.In the forward scanning a 

three definite cathodic process are found to take place at 

–0.66V, -1.1V and -1.35V with peak current ipc at 

+0.55, 1.05 and +1.35.In the reverse scan, one oxidative 

process is taking place at –1.45 with peak current ipa 

+0.25 (Fig. 3(a)).  

 

 
Figure 3 [b] CV study for compound 2’C4MNBA in 0. 1N HCl 

 

The electrochemical study of the compound 

2’C4MNBA in 0.1N HCl was carried out in the range of 

+2.0 to –2.0 V. In the range +2.0 to +1.6 V no redox 

process is found to take place.In the forward scanning 

two definite cathodic processes are found to take place 

at +0.9V and -1.15V at peak currents ipc +0.45 and +4.0 

respectively. In the reverse scan, two anodic process 

were taking place at –1.45V and +1.2V respectively 

(Fig. 3(b)).The peak currents ipa were found to be +0.65 

and -2.0.  

 

C.V STUDIES ON COMPOUND DBBA 

 
Figure 4 [a] CV study for compound DBBA in 0. 1N HCl 

 

The electrochemical study of the compound DBBA in 

0.1N HCl was carried out in the range of +2.0 to –1.6V. 

In the range +2.0 V to +1.5 V, no redox process is found 

to take place.In the forward scanning two definite 

cathodic processes were found to take place at +1.2V 

and another peak at –0.95V. The peak currents for 

cathodic process ipc were found to be -0.15 and +0.95 

respectively. In the reverse scan, the oxidative process 

was taking place at -1.10 V with the peak current ipa 0.1 

(Fig 4(a)). 

 

 
Figure 4[b] CV study for compound DBBA in 0.0 1N HCl 
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The electrochemical study of the compound DBBA in 

0.01 N HCl was carried out in the range of +1.6 V to –

1.6 V. In the forward scanning a poor cathodic process 

was found to take place at -1.3 V. In the reverse scan, an 

anodic process was taking place at +0.55 V (Fig 4(b)). 

The peak currents ipc and ipa are +2.0 and –5.0 

respectively. 

 

C.V STUDIES ON COMPOUND DCBA: 

 
Figure 5 [a] CV study for compound DCBA in 0. 1N HCl 

 

The study of the electrochemical behaviour of the 

compound DCBA was carried out in the range of +1.6 V 

to –1.2V. In the forward scanning a definite cathodic 

process was found to take place at –0.2V. In the reverse 

scan, an anodic process was taking place at –0.72 (Fig. 5 

(a)).The peak currents ipc and ipa were +0.6 and +0.2 

respectively 

 

 
Figure 5 [b] CV study for compound DCBA in 0.0 1N HCl 

 

The study of the electrochemical behaviour of the 

compound DCBA was carried out in the 0.1N HCl in the 

range of +1.6 to –0.8 V.In the range of +1.6 to +1.45 V 

no redox process was found to take place.In the forward 

scanning cathodic process is found to take place at 

+0.9V with peak currents ipc is -1.0.In the reverse scan, 

one anodic waves an oxidative process was taking place 

at -0.35 (Fig 5(b)).The peak current ipa was found to be 

at +1.0. 

 

C.V STUDIES ON COMPOUND DIPBA: 

 
Figure 6[a] CV study for compound DIPBA in 0.0 1N HCl 

 

The cyclic voltammetric study of the compound DIPBA 

in 0.1 N HCl was carried out in the potential range of 

+2.0 to –2.0V.In the range of +2.0 to +1.85V there is no 

redox process is found to take place.In the forward 

scanning a two cathodic process are found to take place 

at +1.05V and –1.25V.The peak currents ipc are found to 

be +1.0and +0.45.In the reverse scan, two anodic 

processes are taking place at -1.2V and +1.25V. The 

peak currents ipc are +0.05 and -0.45 respectively (Fig 

6(a)).  

 

 
Figure 6[b] CV study for compound DIPBA in 0.001N HCl 

 

The cyclic voltammetric study of the compound DIPBA 

in 0.01 N HCl was carried out in the potential range of 

+2.0 to –2.0V.In the forward scanning a three cathodic 

process were found to take place at +0.25V, -0.95 and –

1.75V.The peak currents ipc were found to be +2.5, 
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+2.95 and +7.5.In the reverse scan, one anodic process 

is taking place at +1.25V with the peak current ipc -4.0 

(Fig 6(b)).  
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