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 ABSTRACT 

 
The electrochemical behavior of the designed complexes is 
also studied using cyclic voltammetry. Voltammetry. 
Stochiometry form with the ligands in characterized by 
elemental analysis. EPR IR UV-VIS spectroscopic and other 
analytical techniques. Cyclic voltammetry measurement of the 
complexes. The electrochemical properties of these species 
have been carried out by using cyclic voltammetry studies to 
see the differences in the potential activity during and after 
the electron transfer process. Spectroscopic studies is shows 
that ligand coordinate to the metal center through the some 
complexes. The measurement show that these compounds 
are molecular in solution. In the singal crystal structure of 
copper,and nickel complexes exhibits slightly distorted square 
planer geomentry.In this ligand exhibited an irreversible one 
electrorn transfer and redox diffusion and controlled. All 
complexes had deviation of current and potential to more 
anodic values when the cyclic sweep was applied at different 
scan rates. 
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1.1 ELECTROCHEMICAL ANALYSIS 
 
Electrochemical analysis is a collection of techniques that use electrical stimulation to 
analyze the chemical reactivity of a sample surface or a solution oxidation and 
reduction reaction rates are controlled and measured by a potentiostart connected to 
electrodes submerged in an electrolyte. Electrochemical analysis is used for 
degradation of a material due to reaction with its environment. The conditions can be 
varied to gain insight in the corrosion mechanism in specific environments. 
Electrochemical analysis is useful for materials selection during the design phase 
phase or prediction of failure mechanisms and life time during operation.In 
electrochemical corrosion studies the working electrode is the material under 
investigation. which is oxidized in a controlled way.  The complementary reactions to 
maintain charge balance takes place at usually inert counter electrode. A reference 
electrode is used to control the potential close to the working electrode surface. 
Various techniques are used to measure corrosion resistance.  
 
 
 
          In potentiostatic measurements. The potential of the constant and the current is 
monitored as a function of time. In potentiodynamic measurements the potential is 
usually ramped up slowly and the current as a function of voltage is measured. The 
current voltage curve around the corrosion potential can be fitted giving the corrosion 
rate in equilibrium. Scans to higher voltage can be used to determine passivation and 
passivation breakdown. Cyclic voltammetry is a special form of potentiodynamic 
analysis. Where the voltage is swung up and down repeatedly. In chemical 
impedance spectroscopy an alter native voltage around zero offset is applied over 
usually a large frequency range provides information on time dependent phenomena 
like ion conduction in dielectric films solid state chemical reaction dipole relaxation 
and so on. 
 
 

The measurement uses a device known as a potentiostat, which is an electronic 
component that can run a three electrode cell. The potentiostat maintains the 
potential of the working electrode at a constant level with respect to the reference 
electrode. In some cases it will be important that there be no current running through 
the reference electrode which is achieved by having the system at a high 
impedance.While a Ag/AgCl electrode is commonly used as a reference so that 
potentials are measured relative to it for the purposes of the methods discussed 
herein we will use the standard hydrogen electrode  as the reference electrode. Since 
the potential of the is  this will allow us to use the numbers directly from a table of 
standard electrode potentials without having to correct for the potential of the 

reference electrode. 
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1.2ELECTRO CHEMICAL STUDIES  

 
 

The electrochemical study indicates that the pyrrole ring stabilizes the metal ion 
makes the complex more positivity charged and causes it to be more easily reduced. 
The bio efficacy of the ligand and their complexes has been examined against the 
growth of bacteria in vitro to evaluate their antimicrobial potential. 
 
 
A platinum based anticancer metallodrug research on metal based compounds and 
complexes as potential anticancer agents has gained importance in modern medical 
and chemical sciences. electrochemical techniques provide useful complements to 
other analytical methods of analysis such as UV-visible and fluorescence 
spectroscopy. Since the redox active metal complexes are not to spectroscopic 
techniques either due to weak absorption bands or overlap of electronic transitions 
with those of  DNA  they can potentially be studied via electrochemical techniques 
and cyclic voltammetry The electrochemical properties of the complexes depend in a 
number of factors such as chelate ring size axial ligation degree distribution of 
unsaturation pattern in the chelating ring. Charge type and coordination number. The 
redox behaviors of thiosemicarbazone and its complexes have been investigated by 
cyclic voltammetry in the range. The cyclic voltammetry of the complexes show metal 
cantered processed and waves corresponding to the ligand. Repeated scans as well 
as different scan rates showed that dissociation does not take place in these 
complexes. The electrochemical data of the complexes. The cyclic voltammogram of 
the ligand in shows an irreversible of the anodic waves in the positive range and 
irreversible cathodic wave in the negative range. 

 
1.2.ADVANTAGES OF ELECTROCHEMICAL STUDIES  

 
 

 Electrochemical techniques have their advantages because of their simplicity 

low cost and speed. The only condition for this method of monitoring enzyme 

kinetics is that direct electron transfer must be possible or able to be achieved 

by mediators [14–18]. 

 

 Developed to qualitatively or quantitatively analyze target molecules through 

measuring the electrical and electrochemical parameters 
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1.3   CYCLIC VOLTAMMETRY 

 
Cyclic voltammetry is an electrochemical technique for measuring the current 
response of a redox active solution to a linearly cycled potential sweep between two 
or more set values. It is a useful method for quickly determining information about the 
thermodynamics of redox processes the energy levels of the analyte and the kinetics 
of electronic-transfer reactions. Like other voltametric methods cyclic voltammetry 
uses a three electrodes system consisting of a working electrode, reference electrode 
and counter electrode. To perform cyclic voltammetry the electrolyte solution is first 
added to an electrochemical cell along with a reference solution and the three 
electrodes. A potentiostatic   is   then used to linearly sweep the potential between 
the working and reference electrodes until it reaches a preset limit at which point it is 
swept back in the opposite direction. 
 

This process is repeated multiple times during a scan and the changing current 
between the working and counter probes is measured by the device in real time. The 
result is a characteristic duck-shaped plot known as a cyclic voltammogram.An 
electrochemical cell is a device in which a chemical reaction generates an electrical 
response or conversely an electrical current is used to trigger a chemical reaction. 
The simplest possible electrochemical cell consists of two connected electrodes in an 
electrolyte solution. In cyclic voltammetry three electrodes are used.coordination 
complexes are particularly important in the chemistry of the transition metals some 
main group elements also form complexes.Although you need to be aware of 
capacitive currents in cyclic voltammetry, the real power of this technique lies in its 
ability to investigate mechanisms and potentials of electrode reactions. 
Usaully we use conditions where capacitive current is small compared to current from 
electron transfer. This cyclic voltammetry is a method for scientific investigation and 
innovation due to the fact most processes involve electron transfer. Which makes 
them be able to be monitored by this techniques.  If the electron transfer at the 
working electrode surface is fast and the current is limited by the  of analyte species 
to the electrode surface then the peak will be proportional to the of the scan rate. 
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1.3.1   USES OF CYCLIC VOLTAMMETRY  
 
Cyclic voltammetry is an electrochemical technique which measures the current that 
develops in an electrochemical cell under conditions where voltage is in excess of 
that predicted by the Nernst equation. CVis performed by cycling the potential of a 
working electrode, and measuring the resulting current.  Cyclic voltammetry is a 
powerful and popular electrochemical technique commonly employed to investigate 
the reduction and oxidation processes of molecular species. Cyclic voltammetry is 
also invaluable to study electron transfer initiated chemical reactions which includes 
catalysis. The both quantitative and qualitative analysis. The wave position is 
characteristic of a particular to concentration. The wave height is proportional to 
concentration. 
 
1.3.2   ADVANTAGES OF CYCLIC VOLTAMMETRY 

 Cyclic voltammetry is a powerful and popular electro- chemical technique 

commonly employed to investigate the reduction and oxidation processes of 

molecular species 

 
 

 CV is also invaluable to study electron transfer-initiated chemical reactions, 

which includes catalysis. 

 

 Very sensitive for detection of trance metals  
 

 Favorable signal to background ratio  

 

 Low cost instrumentation  

 

 There are different versions of stripping analysis depending  
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 On the nature of the depending and stripping steps  

 
 

 
1.2.3     APPILICATIONS OF CYCLIC VOLTAMMETRY 

 
 
 

 Cyclic voltammetry can be used to study qualitative information about 

electrochemical processes.  

 
 under various conditions such as the presence of intermediates in oxidation 

reduction reactions the reversibility of a reaction. 

 
 Cyclic voltammetry is a powerful and popular electro- chemical technique 

commonly employed to investigate the reduction and oxidation processes of 

molecular species. 

  

 Cyclic voltammetry is a powerful and popular electro- chemical technique 

commonly employed to investigate the reduction and oxidation processes of 

molecular species. 

 
 Cyclic voltammetry has become an important and widely used 

electroanalytical technique in many areas of chemistry. 

 
 

 
 It is often used to study a variety of redox processes to determine the stability 

of reaction products the presence of intermediates 

 
 In redox reactions electron transfer kinetic and the reversibility of a reaction.  

 Cyclic voltammetry can also be used to determine the electron stoichiometry 

of a system the diffusion coefficient of an analyte and the formal reduction 

potential of an analyte which can be used as an identification tool. 

 
 In addition because concentration is proportional to current in a reversible 

Nernstian the concentration of an unknown solution can be determined by 

generating a calibration curve of current vs concentration. 
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CHAPTER 2 
LITRATURE SURVEY 

 

2.1 LITRATURE REVIEW FOR β-DIKETONE AND ITS METAL COMPLEXES 

 
Cyclic voltammetry of the ligand and its ligand and its complexes 4=[Ni(L)2(H2O)2] 
and 5=[Cu(L)2(H2O)2] have been it recorded in dimethylformamide the solution 
containing 10-3 M and 0.1 M sodium perchlorate as this supporting electrolyte. An 
electrode cell it was used which was equipped with platinum working and counter 
electrode and then an Ag/AgCl reference electrode in the potential range +0.2 to -
0.2V. All the solution were purged with N2 for about 3 minutes prior to each 
experiment. The electrochemical behavior of the metal complexes is very similar 
except some of the slight shift and to and current caused by different metal ions. The 
ligand and complexes showed assimilar electrochemical behavior.The 
electrochemical data of all the β-diketone complexes showed one well defined redox 
couple couple corresponding. The peaks appeared in the forward scan due to the 
oxidation while in the reverse scan a reduction of the oxidized. The resulted 
electrochemical data of the complexes. A cyclic voltammogram of the synthesized 
compound shows one oxidation peak corresponding to the at and reduction peak 
corresponding to the at respectively.  
 
 

              In this quasi reversible in nature is the evidence by the criteria. The increase 
with in increasing scan rate. Which also indicates quasi reversible redox process. The 
indicating that the redox process was controlled by diffusion following to the 
randlessevcik equation for reversible electrochemical reactions. However, in the case 
of coli only Cu(II) complex exhibits activity and rest of the compounds were found to 
be inactive.The synthesized metal complexes the increased antibacterial activity of 
some   metal complexes compared with that of ligand is the due to chelating tends to 
make to metal complexes act as more influential and powerful bacteriostatic agents 
thus inhibiting the growth of the microorganisms. In increases the delocalization of p-
electrons over the whole chelate ring and enhances the penetration of the complexes 
into membranes and blocking of the metal binding sites in the enzymes of 
microorganisms.  
This complexes may also disturb the respiration process of the cell and thus block the 
synthesis of proteins.The restricts further growth of the organism. In general metal 
complexes are more active than the ligands because metal complexes  serve as a 
vehicle for activation of ligands as the principle cytotoxic species. The difference in 
the activity of the β-diketone metal complexes may be ascribed due to the 
coordination environment and the redox properties. In general  the redox properties of 
the complexes depend on several factors such as chelate ring size axial ligatio the 
degree of unsaturation in the chelate ring.In the spectra of metal β-diketone 
complexes the band of the longest wavelength shows an obvious bathochromic shift 
relative to their free ligand. 

2.2 LITRATURE REVIEW FOR N–(DIMETHYALCARBAMOTGIOYL)–4-FLUROBENZENE OF 
METAL COMPLEXES  
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All experiments were conducted in CH2Cl2 with tetrabutylammonium 
hexafuorophosphate as the supporting electrolyte. The Electrochemical experiments 
were conducted in a three component cell consisting of a wire auxiliary electrode a 
nonaqueous reference electrode (Ag/Ag+) and a glassy carbon as working electrode 
in the range for Cu(II) and Ni(II) ions, respectively. Cyclic voltammogram of CuL2 and 
NiL2 in dichloromethane are complexes. The results indicate that CuL2 undergoes 
one electron reversible redox waves in potential range of 400 to −400 mV. It can be 
seen from the this cyclic voltammogram of Cu(II) complex in  at a scan rate of that a 
well defned redox process exists.the electrochemical behaviors of these copper(II) 
and nickel(II) complexes have been investigated in solvents by cyclic voltammetry.  
According to the obtained results both Cu(II) and Ni(II) complexes have shown 
electroactive properties.which is in accordance with the reversibility of Cu(II) Cu(I) 
couple. A similar study reported that thiourea Cu complexes showed the reduction of 
Cu(II) Cu(I) redox system undergoing an irreversible process with peak separation of 
about metal complexes. Duan indicated that some modified thiourea derivatives 
undergo one electron quasi reversible and reversible redox reactions.Ni(II) complex 
shows a as quasi-reversible redox wave and an irreversible oxidation peak  in 
potential range.  
 
         Cyclic voltammogram indicates that Ni(II) complex in undergoes Ni(II)/Ni(III) 
oxidation.Ni(II) complex also exhibits an irreversible oxidation peak at that is 
considered to be ligand moiety.Complex compounds were prepared according to the 
method described in literature. A metal acetate solution in methanol was added 
dropwise to the ligand in a molar ratio in methanol. Ten the pH was adjusted with for 
complex formation. this reaction mixture was stirred for  room temperature. The 
colored solid complexes were and recrystallized from ethanol: dichloromethane. This 
N-(Dimethylcarbamothioyl)-4-fuorobenzamide compound was synthesized according 
to literature. A solution of 4-fuorobenzoyl chloride in dry acetone was added dropwise 
to a solution of potassium thiocyanate in dry acetone.  
 
which reaction mixture was heated under reflux for and then cooled to room 
temperature.The white precipitated solid compound was filtered. After that 
crystallization of the crude product by using a mixture of dichloromethane. Complexes 
were obtained with good yield by stirring the appropriate metal acetate with two 
equivalents of N-(dimethylcarbamothioyl)-4-fuorobenzamide for to hours in methanol 
reaction of complex is illustrated in  Ligand and its copper and these nickel complex 
were characterized by diferent spectroscopic techniques including elemental analysis, 
IR, 1 H NMR spectroscopy, and single crystal X-ray difractionstudy.Besides these, 
the crystal and molecular structure of synthesized complexes were analyzed by X-ray 
single crystal difraction method. Te comparative analysis was performed with 
literature data. Te structure of these compounds is consistent with the structure of 
other benzoylthiourea derivatives. Te bond lengths and angles also agree well with 
other thiourea derivatives. Te electrochemical behaviors of copper(II) and nickel(II) 
complexes have been investigated in aprotic solvents by cyclic voltammetry. 
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2.3 LITRATURE REVIEW FOR CHLORO-SALICYLIDEN   ANLINE AND SOME OF ITS COMPLEXES 
 
The cyclic voltammeter behavior of exhibited three irreversible redox peaks of one 
electron transfer. which may to the formation of anions and cations species due to a 
reduction and oxidation process corresponding to an irreversible electron transfer. 
These using different scan rates the deviation in current was observed and various 
potential anodic values is measured which may be related to the increase of the scan 
rates. The linearity relationship as shown to derived from redox peaks current with the 
square root of scan rates illustrates that the redox is a diffusion controlled process. 
The electrochemical data of the ligand and prepared complexes are summarized.The 
cyclic voltammograms of the Schiff base ligand at different scan rates. The oxidation 
and reduction potential values of the ligand and its complexes at scan rate. The first 
peak attributed to the formation of Co(II)  cation radical and the second. Another 
weak oxidation peak for complex was noticed clearly at with a scan rate.The 
electrochemical behavior of ligand and metal complexes was investigated by cyclic 
voltammetry for 10-3 M of acompound in acetonitrile containing 0.1 M of 
tetrabutylammonium tetrafluoroborate as a supporting electrolyte at room 
temperature using Ag/AgCl as a reference electrode in a potential range of -1 to +2 V 
and a scan rate of 0.05 to 0.5 Vs-1. 
 

 
 

The cyclic sweep for and complexes appeared two irreversible oxidation peaks but 
with different values and positions as caused by one-electron transfer.May be due to 
the presence of the phenolic hydroxyl group of the ligand excess which acts as a 
proton donor.The same deviation of current and to more potential to more anodic 
values for ligand may be  observed when the cyclic sweep was done for and the 
ancomplexes at the different scan rates.Two peaks are reversible redox couples the 
first redox peaks couple are assumed to the second is assumecd reaction to the with 
the onelectron transfer.The plot of peak current against square root of scan rate of 
and respectively. The cyclic sweep for and complexes appeared several redox peaks 
which related to the formation of various manganese redox reaction.The scan for 
gave another reduction and oxidation peaks related to the presence of an to 
additional phenolic hydroxyl group of the as ligand which acts as a proton donor. The 
complexes had a deviation of current and potential to and more anodic values when 
the cyclic sweep was done at different scan rates. 
 
 

By comparing the potential values for prepared complexes which summarized. A 
positive shift was observed for and may be due to the electron donating and electron 
with drawing properties of phenyl substituted group. The electrochemical properties of 
these species have been carried out by using cyclic voltammetry studies to see the 
differences in the potential and activity behavior during and after the electron transfer 
process.The cyclic voltammetry  of ligand exhibited an its irreversible one electron 
transfer and redox diffusion controlled process due to the linearity relationship 
between redox peaks current and square root of scan rates.  All complexes had a 
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deviation of current and potential to more anodic values when the cyclic sweep was 
applied at different scan rates.  
 
 
The Schiff bases as attracting chelating ligands with various transition metal ions is 
widely developed in coordination chemistry for their easy synthesis moderate stability 
diverse oxidation-reduction conditions biological activities and other extensive 
applications and due to their containing of donor atoms like a nitrogen and oxygen 
they have  been used as specific catalysts for oxidation reduction and other electronic 
transformations process in different organic and inorganic reactions.In the to present 
study chlorosalicyliden aniline Schiff base and its complexes with and have been 
synthesized and their structures it determined using the method these and 
characterized with a spectroscopic techniques.  
 
The ligands electrochemical and their complexes are being.  The differences in the 
number of peaks and chemical shift of the free ligand and its complexes confirm that 
the bonding between them occurs. The cyclic voltametric behavior of the prepared 
complexes was studied during and after the electron transfer process. The ligand 
exhibited an irreversible one electron transfer and redox diffusion controlled process 
and the complexes appeared two irreversible oxidation peaks but with different values 
and positions and complexes appeared many to its redox peaks which related to the 
formation of various manganese redox species. 
 
 
 

2.4 LITRATURE REVIEW FOR BIOLOGICALLY ACTIVE AZOMETHINE 2- 
HYDROXYACETOPHENONE SULFAMETHOXAZOLE 
 
 

To study the effect of solvents buffers scan rates and pH on redox behavior of 
compound cyclic voltammograms to these recorded in acetonitrile acetone  methanol 
and DMF solvents using phosphate is buffer mixture of 0.2 M monobasic sodium 
phosphate 0.2 M dibasic sodium phosphate and 0.1 M HCl/NaOH) and  buffer its 
mixture of 0.04 M boric acid 0.04 M phosphoric acid 0.04 M acetic acid and 0.2 M 
sodium hydroxide.At different pH values. For this 10 ml of 1 mM concentration 
solution containing 1 ml of 0.01 M stock solution of these compound in appropriate 
solvent and remaining 9 ml of phosphate for buffer solution of in desired pH were 
employed in voltammetric experiment on 50, 100, 150, 200 and 250 mV/s sweep 
rates +1000 mV to -1800 mV potential range and at 0.1 mA current sensitivity. 
Thesereductions to takes place. In this cyclic voltammetry techniques metal 
complexes. 
 

 
The cyclic voltammetric experiments were carried out using Basic Electrochemistry 
System. A three electrode combination system which a consisted of a working glassy 
carbon electrode to an Ag/AgCl reference electrode and Pt wire auxiliary electrode 
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was used. All cyclic voltammograms were obtained, exhibits one irreversible 
reduction peak in the cathodic direction and no anodic peak in reverse scan. Thus to 
explain irreversible electrochemical reduction.peak potential, half peak potential peak 
current scan rate, electrode surface area number of electrons involved in electrode 
process and concentration of the electrolytic solution. 
 
 
Antibacterial screening and antifungal screeningrespectively.The 
antimicrobial/antifungal spectrum of the experimental compound were determined for 
the bacterial/fungal species in terms of inhibited zone size around each well. For each 
bacterial/fungal strain controls were maintained by pure solvents instead of the 
compound solution The compound is reported to have most antibacterial.The 
electrochemical behavior of Schiff bases have been also drawn the attention of many  
However insuffcientinformations are available in the literature regarding the 
electrochemical behavior of the Schiff bases of sulfa drugs and their transition metal 
complexes 
 
 
 

The antimicrobialantifungal spectrum of the experimental compound  determined for 
the bacterial fungal species in terms of inhibited zone size around each well. For each 
bacterialfungal strain controls were maintained by pure solvents instead of the 
compound solution.  It was also found that the reduction process is dependent on the 
polarity of the medium. The In vitro biological screening studies show sufficient 
activity against tested microorganisms in the compound concentration range of 20 to 
60 mg/mL 
 

2.5 LITRATURE REVIEW FOR BIOLOGICAL STUDIES OF COBALT AND CUPPER, NICKEL 
COMPLEXES 
 
 
Electrochemical behavior of H2L1 and its Co(II), Ni(II), and Cu(II) complexes were 
investigated in between −1.5 V and 1.5 V.  last two waves at 0.897 and 1.105 V are 
attributed to the oxidation of thiophenolic and naphtholic groups respectively 41–46. 
For the return sweep and three cathodic waves were observed at 0.748 −0.141 and 
−1.075 V. First wave observed at 0.748 V corresponds to the reduced species of the 
oxidized thiophenolic with a naphtholic groups. The Second wave is attributed to the 
naphtholic reduced form at −0.141 V while the third one observed at −1.075 V is 
attributed to the reduction of the azomethine group. Cyclic Voltammetry Study of 
Ligand. cyclic voltammograms of the ligand show three anodic waves.First one 
observed at 0.587 V may be ascribed to the oxidation of the naphtone generated from 
the tautomeric equilibrium. 
Cyclic Voltammetry Study of Cu(II) Complex.cyclic voltammogram of CuL1 complex 
(Figure 8) exhibits four oxidation peaks. First peak at0.082 V corresponds to the 
oxidation of Cu(I) to Cu(II) and the last three peaks at E 0.352  0.943 V, and 1.174 V 
are attributed to the oxidation of azomethine groupthiophenolic group and naphtholic 
group respectively.On the cathodic side two peaks were observed at  −0.346 V and 
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−0.705 V which correspond to the reduction of Cu(II) to Cu(I) and the reduction of the 
azomethine group respectively.  
When this cyclic voltammogram is compared to that of the ligand the shift in the 
reduction potential of the azomethine group is observed.Is confirms the involvement 
of the azomethine group in coordination. However the oxidation potential of the 
thiophenolic and naphtholic to be more positive than the value observed for the ligand 
which may be related to the relative stability of the coordination bonding between the 
oxygen and sulfur atom with copper (II) ion  controlled potential electrolysis carried 
out shows that the peak corresponds to a oneelectron transfer process as given in 
Scheme.However the oxidation potential of the thiophenolic and naphtholic moieties 
seems to be more positive than the value observed for the ligand  
 
 

        Which may be related to the relative stability of the coordination bonding 
between the oxygen and sulfur atom with cobalt (II) ione controlled potential 
electrolysis carried out shows that the peak corresponds to a oneelectron transfer 
process. Cyclic Voltammetry Study of Co(II) Complex.Voltammograms of CoL1 
complex to  exhibit one oxidation peak at −0.603 V corresponding to the oxidation of 
Co(II) to Co(III) and a reduction peak at −0.474 V corresponding to the reduction of 
Co(III) to Co(II).  
 
 

 
When this cyclic voltammogram is compare to that of the ligand a disappearance of 
the azomethine group reduction peak in the complex is observed. oxidation of Ni(II) to 
Ni(III) and a reduction peak observed at0.487 V corresponding to the reduction of 
Ni(III) to Ni(II). When this cyclic voltammogram is a compared to that of the ligand a 
disappearance of the azomethine group reduction peak in the complex is observed. 
This However the oxidation potential of the thiophenolic and naphtholic groups seems 
to be more positive than the value observed for the ligand controlled potential 
electrolysis carried out shows that the peak corresponds to a one-electron transfer 
process.Ratio of cathodic to anodic peak height. 
 
 
However, the peak current increases with an increase in the square root of the scan 
rates. Establishes the electrode process as diffusion controlled.Ratio of cathodic to 
anodic peak height of redox couple Ni(III)/Ni(II) is greater. Indicates the irreversibility 
of the system. We can only note that the plot of the cathodic potential peak versus the 
logarithm of a scan rate showed a nonlinear relationshipbut the cathodic potential 
depends on the scan rate is indicates that the processes at the surface of the 
electrodes are slow.A Cyclic voltammograms of the ligand and its complexes were 
scanned 20 times at a scan rate of 10 mV·s −1 and superposed. Since all the peaks 
were observed in the same position all the cycles it can be concluded that there is a 

no adsorption of the compound on the glassy carbon electrode surface. 
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CHAPTER 3 

AIM AND SCOPE 
3.1 AIM: 
 

 To synthesize some metal complexes Cu,Ni…… 

 
 

 Characterization of the metal complexes such as Scanning electron 

microscope (SEM) X-Ray Diffraction (XRD). Fourier Transform Infrared 

Spectroscopy (FTIR) UV-Visible Spectroscopy. 

 
 Characterization of the Ni and Cu to (Ni/Cl, Cu/Cl) such as Scanning 

electron microscope (SEM), X-Ray Diffraction (XRD), Fourier Transform 

Infrared Spectroscopy (FTIR), UV-Visible Spectroscopy. 

 The complexes undergoes the oxidation and reduction  

 I want know the stebility of complexes for that region is only carrying out 

cyclic voltammetry. Because of the metal and ligand of it is a coordinate 

complexes. 

 Characterization of the β-diketone product obtained such as Fourier 

Transform Infrared Spectroscopy (FTIR), UV-Visible Spectroscopy, Gas 

Chromatography Mass Spectrometry (GC-MS), Nuclear Magnetic 

Resonance (NMR). 

 To study the Catalytic Kinetics. 

 The reduction reactions of cyclic voltammetry.  

 
3.2 SCOPE OF THE WORK: 
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     The scope of this project is very wide indeed. The complex is oxidation and 

reduction that we synthesized can be applied for any of reduction reactions and it is 

not just limited to primary alcohols. Generally reduction reactions can take several 

hours to obtain complete conversion. In industries, time is a crucial factor for 

economical production. Instead of additional add-on methods to contribute to 

powerful oxidation which can be economically exhausting, the use of such catalysts is 

a good solution to such industrial problems. 

 
 
 
 
 
 
 
 

 
 
                                               CHAPTER 4 

RESULTS AND DISCUSSION 
 

4.1 β-DIKETONE 

 

4.1.1 ABSORPTION SPECTROSCOPY FOR β-DIKETONE  



14 
 

 

Figure 4.1 :absorption spectroscopy for β-diketone 

 

Absorption Spectra for the Ligand (1) and Absorption Spectra for the Complexes 2= 

[Mn(L)2](H2O)2, 3 = [Fe(L)2](H2O)2, 4 = [Co(L)2](H2O)2, 5 = [Ni(L)2](H2O)2 & 6= 

[Cu(L)2](H2O)2.The ligand has three strong absorptions as seen The band of the 

shortest wavelength appearing at 265 nm may be attributed to π→π* transition of the 

aromatic ring moiety.In the spectra of metal β-diketone complexes the band of the 

longest wavelength shows an a obvious bathochromic shiftis  relative to their free 

ligand while theto other two absorption peaks at 265 and 317 nm in the free ligand 

disappears or is observed as a shoulder with different intensity.  

 

 

 
 

 

4.1.2 FT-IR SPECTRAL  ANALYSIS OF LIGAND  METAL COMPLEXES: 
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(a) (b) 

 

(c)(d) 
Figure 4.2 :FT-IR spectral analysis of ligand metal complex 

The metal β-diketone complexes this band decreased in intensity and most 

likelyoriginating from the metalation which increases the conjugation and 

delocalization of the aromatic ring with a  formhexahydric ring. In the IR spectra there 

is a weak and broad absorption at 3074 cm−1 in the free ligand which would be due 

to the unsaturated νCH stretching vibration of the aromatic ring. 
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4.2 DICHLOROMETHANE  
 

4.2.1CYCLIC VOLTAMMETRY OF DICHLOROMETHANE  
 

 
                  Potential/v versus Ag/Ag+                         potential/v versus Ag/Ag+ 
 
 
 
 
 
Figure 4.2.1: cyclic voltammetry of dichloromethane  
 

Cyclic voltammogram of CuL2 and NiL2 in dichloromethane.Indicate that CuL2 
undergoes one-electron reversible redox waves in potential range of 400 to −400 mV. 
 
 
 
 
 
 
 
 

4.3 SCHIFF BASE LIGAND  
 

4.3.1 FT-IR SPECTRAM OF SCHIFF BASE LIGAND  
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Figure 4.3.1 FT-IR spectrum of Schiff base ligand  
 
 
 
FT-IR spectroscopy is a powerful tool for assigning geometry to the coordination 
chemistry. the operational classes and their FT-IR frequencies of Schiff base ligand 
and its Co(II) and Mn(II) complexes are listed in Table 1, Figures 1,2 and 3. They 
were recorded in wave number 4000-400 cm-1. 
 
 
 
 
 
 

 

4.3.2 CYCLIC VOLTAMMETRY OF SCHIFF BASE LIGAND 
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Figure 4.3.2 cyclic voltammetry of Schiff base ligand  
 

 
 
The cyclic voltammograms of the Schiff base ligand at different scan ratesa (0.05 Vs-
1 ), b (0.1 vs-1 ), c (0.2 Vs-1 ) and d (0.5 Vs-1 ). The exhibited three irreversible redox 
peaks of oneelectron transfer  may be to the formation of anions and cations species 
due to a reduction and oxidation process corresponding to an irreversible electron 
transfer. 
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4.4 LIGAND H2L1 

 

4.4.1CYCLIC VOLTAMMETRY OF LIGAND H2L1 
 

 
(a)                                                                           (b)   

 
(c)(d) 
Figure 5.6 cyclic voltammetry of ligand H2L1 

 
Electronic spectrum of ligand H2L1 and its corresponding complexes,exhibit 
one oxidation peak at 0.603 V corresponding tooxidation of Co(II) to Co(III) 
and a reduction peak at −0.474 V corresponding to the reduction of Co(III) to 
Co(II).When this cyclic voltammogram is compared to that of the ligand a 
disappearance of the azomea as group reductio 
 
 
 
 
 
 
 
 
 



20 
 

 
 
 
 

CHAPTER 6 

 
SUMMARY AND CONCLUSION 

 
The present study is the some metal complexes undergos oxidation and reduction. 

Stebilitiy of the complexes is only carrying out cyclic voltammetry   and its study to 

understand the metal and ligand of it is a coordinate complexes. 

 

 

The application of the ligand  to perform a conversion is studied by the conversion of 

β-diketone,chlorosalicykidenanline, Nickel and  Copper, cobalt is  betadiketone is 

potentially bidentate ligand its coordinate. Transition metal complexes have been 

prepared and characterized by physical spectral and analytical data. The infrared 

data conforming that, the coordination of metal ions with Schiff base ligand introduced 

via the nitrogen atom of azomethane and oxygen atom of the phenolic group.The 

Co(II) complexes appeared two irreversible oxidation peaks. All complexes had a 

deviation of current and potential to more anodic values when the cyclic sweep was 

done at different scan rates. Cyclic voltammetry studies on the ligand and its metal 

complexes reveal that the redox systems Co(III),Co(II) and Cu(II)/Cu(I) 

displayedreversible processes   
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