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Abstract:   

The production of ZnO nanoparticles (NPs) from Sulphatobisthiourea Zn(II) complex by 

Thermal combustion method in pre-heated muffle furnace at 500 ºC for about 3 hours without 

any impurities. Synthesized ZnO NPs were categorized by different physio-chemical 

techniques such as; P-XRD analysis, FT-IR Spectroscopy, SEM, UV-Visible spectroscopy 

and Photoluminescence (PL). The Powder XRD spectrum clearly suggested the crystalline 

nature and purity of the ZnO NPs. All the diffraction peaks were identical to the monoclinic 

phase structure. SEM micrographs exhibited that the particles were containing spherical 

shaped nanostructure. The energy gap of the nanoparticle was found to be 4.33 eV,which 

was determined from the UV–visible absorption spectrum and also the peak was blue shifted 

in comparison to the bulk material. The FT-IR spectra were used to investigate the structural 

nature and chemical composition of ZnO-NPs. Consequently, the metal-oxygen frequency 

was observed for ZnO-NPs, which was in close agreement with that of literature values. The 

photocatalytic activity of ZnO nanoparticles were studied against Malachite Green dye under 

visible light irradiation. The obtained data discloses that ZnO showed good photo degradation 

compare to Zn (II) complex for Malachite Green dye. ZnO nanoparticles are easy and cost 

effective in preparation, which acts as effective and potential candidate as photo catalyst in 

industrial dyes degradation and also has biological applications. Further, the NPs are 

subjected to Electrochemical and impedance Studies that results show good agreement in 

the presence of ZnO NPs. 
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1. Introduction 

Nanotechnology can be defined as the science and engineering involved in design fabrication, confirmation and 

application of materials and devices whose smallest function organization in at least one dimension is on the nanometre 

[1].Nano materials shows a unique behaviours and the physio chemical properties that diverge from those at macro 

molecules [2]. These unique properties of the nano materials results the good applications in the various field [3].Metal 

oxides nanoparticles performance a very vital role in different areas of Science and technology. Metal oxide 

nanoparticles are nanoscale particles composed of metal atoms bound to oxygen atoms. nanoparticles have high 

surface area and the smaller size will exhibit exclusive physical, chemical, and electronic properties. Some common 

metal oxide nanoparticles comprise titanium dioxide (TiO2), zinc oxide (ZnO), iron oxide (Fe2O3), and copper oxide 

(CuO), among others shows good result in the various applications [4]. In technological applications, metal oxides 

nanoparticles are mainly used for the production of microelectronic circuits, sensing materials, electric devices, fuel 

cells, coatings for the passivation of surfaces against corrosion, and as catalysts [5]. Zinc oxide (ZnO) nanoparticles are 

a type of metal oxide nanoparticles composed of zinc and oxygen atoms arranged in a crystalline lattice structure. 

These nanoparticles have garnered significant attention due to their unique properties and versatile applications across 

various fields. They possess a large surface area-to-volume ratio, leading to enhanced reactivity and surface-related 

properties [6].ZnO nanoparticles can be synthesized in various sizes and shapes, which can influence their properties 

and applications. These nanoparticles are transparent in the visible region, making them fit mainly for optoelectronic 

applications [7].While ZnO nanoparticles offer abundant benefits, there are concerns about their potential toxicity to 

human health and the environment. Literature survey reveals that ZnO nanoparticles can induce cytotoxicity, oxidative 

stress, and inflammatory responses in cells, raising concerns about their safe use in consumer products and biomedical 

applications. Proper risk assessment and mitigation strategies are essential to ensure the safe handling, disposal, and 

use of ZnO nanoparticles while minimizing potential health and environmental risks [8]. 
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Synthetic organic dyes the colorants that are enormously used in the textile industries cause environmental 

pollutions likely in the aquatic region owing to their non-biodegradability, toxicity and low photocatalytic activity [9]. 

Photocatalytic degradation of organic pollutants is a process that utilizes photo catalysts to break down organic 

compounds into smaller, less harmful molecules through oxidation reactions. This technique has gained significant 

attention for its potential applications in environmental remediation, water purification, and air pollution control. To 

decrease the pollution caused by the dyes developed a large area of interest in the field of nanomaterials as a modern-

day photo catalyst. Among these photo catalysts especially metal oxide has gained large interest due to their electronic 

structure, optical and photochemical properties [10]. These properties of the nanomaterials have motivated us to take 

up work related to metal oxide as photocatalytic agent for environmental remediation.  

On considering all the above facts, in this present work describes the structural, optical and pollution measurement of 

ZnO Nano particles formed by combustion method and nanoparticles were characterized by P-XRD, SEM, UV-visible 

absorption and FT-IR spectroscopy. The PL measurement, photocatalytic degradation with the malachite green dye 

and the electrochemical studies. 

 

2. Materials and methods. 

2.1. Chemical and Reagents. 

The Zinc sulphate Heptahydrate [ZnSO4].7H2O, Con. Sulphuric acid [H2SO4], Thiourea [NH2CSNH2]and Acetone 

[CH3COCH3] solution and other chemicals and reagents were used to synthesis the metal complex and also for the 

synthesis of nano materials for further applications were procured from Sigma Aldrich Ltd. Hi-media, Avra chemicals 

and were used without any purification. 

In SHIMADZU model 1650 UV- visible double beam spectrometer in the range of 200– 800 nm in DMF solution 

recorded the electronic spectra of the compounds. FT-IR spectra (KBr) of the samples were recorded on a Bruker 

Alpha-T FT-IR Spectrophotometer in the range of 4000– 400 nm. The X-ray powder diffraction patterns were obtained 

with a SEIFERT model XRD 3000p Powder X-Ray Diffractometer over the range of diffraction angle, 2θ = 5–90 °. The 

FTIR analysis was recorded by Bruker IFS66V FT-IR spectrometer with a scan range of MIR 100– 4000 cm−1. FE-

SEM (ZEISS, EVO 18-2045) was carried out to study nanostructure morphology and size. Optical properties of all the 

nano powders were performed in the range of 350–500 nm using Shimadzu UV-1800 UV–Vis spectrophotometer. PL 

spectra were recorded using the PerkinElmer LS55 luminescence spectrometer with a Xenon lamp source. The 

electrochemical experiments were carried out using CH Instrument-660 with a conventional three-electrode cell. Bare 

carbon paste electrode (BCPE) and MCPE were used as working electrodes, platinum electrode as a counter 

electrode, and the saturated calomel electrode (SCE) as the reference electrode. 

 

2.2. Synthesis of Sulphatobisthiourea Zn(II) complex. 

Sulphatobisthiourea Zn(II) complex was synthesized by taking 3g ZnSO4, 7 H2Owas dissolved in 10ml of distilled water 

in the presence of a drop of Con.H2SO4 and 3g of Thiourea was dissolved in 20ml of distilled water. To the above 

Thiourea solution add ZnSO4 solution drop wise with constant stirring.  The obtained crystalline precipitate was filtered 

using filter paper, then washed it with acetone, the obtained complex was dried in anhydrous CaCL2. 
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2.3. Synthesis of ZnO nanoparticles. 

ZnO nanoparticles were synthesized by the solution combustion method, here Sulphatobisthiourea Zn(II) complex acts 

as an oxidizers and lemon juice (citric acid C6H8O7) performed as a fuel. 3.09 g of grinded Sulphatobisthiourea Zn(II) 

complex was dissolved in a 25 mL lemon juice (25 ml) with constant stirring for about 30 min to attain a homogeneous 

mixture at ambient temperature, i.e. ~250 C. Then the mixture was dried by keeping it in pre heated muffle furnace at 

4500C for about 30 min. Then the obtained product was calcinated at 5000C for 3 h. The calcined sample was allowed 

to cool in muffle furnace until the sample attained to room temperature and subjected to characterization and 

application testing. This yield of ZnO nanoparticle which was stored in an airtight container for further analysis. 

 

 
2.4. Photo-degradation studies. 

Photo catalytic degradation studies of ZnO NPs were evaluated under visible light treatment for Malachite Green 

dye. The testing was implemented with 100 ml of Malachite Green dye solution by means of deionized water. 50 mg of 

ZnO NPs [Photo catalyst] was added in a 100 ml solution of Malachite Green with an initial concentration of 10 

mg/L[11]. The reaction mixture was seethed in the dark condition for about 30 min to achieve the equilibrium. The 

mixture was exposed at room temperature under a 300 W tungsten visible light lamp. Moreover, the aliquot part was 

collected at an interval of 15 min to find the degradation percentage of the Malachite Green dye solution [12]. 

2.5. Electrochemical and impedance studies. 

The Cyclic voltammetry and impedance studies of the ZnO nanoparticles was accomplished by means of CHI608E 

workstation (three-electrode cell) where, ZnO NPs worked as working electrode, the platinum wire was acts as counter 

and Ag/AgCl as reference electrode [13]. The working electrode was prepared by following the procedure as stated in 

N. Dhananjaya. Et, al. [14]. 

  

3. Results and Discussion. 

3.1. Powder X-ray Diffraction (PXRD). 

Powder XRD is a quick logical method predominantly used for phase identification of a crystallite material and can 

provide information on unit cell dimensions. The XRD pattern of the ZnO NPs has been recorded from 10-80º 

(2θ),revealed in Fig-1. The ZnO NPs crystalline phase was confirmed by typical diffraction peaks at the 2-theta angles 

of 31.75, 34.51, 36.35, 47.69, 56.68, 62.86, 67.92, and 77.08 according to the standard JCPDS pattern No. 36–1451 

[15]. Moreover, the recorded pattern for the as-synthesized ZnO NPs in Fig-1 comprised of this standard pattern and 

yielded good agreement. Thus, powder XRD peaks were assigned to their corresponding reflection planes of (100), 

(100), (100), (110), (111), (200), (200), and (210), respectively listed in (Table-1), all peaks were assigned to the 

corresponding hkl planes. Generally, narrow and sharp XRD peaks appeared for ZnO NPs, showing good sample 

crystallization, representing that mechanical treatment could not change the crystalline purity of the resulted system. 

Additionally, Scherer equations was used to estimate the crystallite size of the ZnO NPS sample.                    

 

  
  

     
      (1) 

where λ is the X-ray wavelength radiation (1.5406 Å), β is the full width at half maximum (in radian), and θ is Bragg’s 

angle. 

 

The lattice parameters were analysed by using the following relation,  

        √             (2) 

Where, d is the interplanar distance between two planes, and h, k, and l are Miller indices. 
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The d-spacing values were calculated using the X-ray diffraction peaks by the following relation, 

     
 

     
      (3) 

The dislocation density was determined using the Williamson–Smallman relation, 

  
 

  
       (4) 

The volume of a unit cell is determined using following relation, 

           (5) 

The distances between the centers of adjacent ions (the hopping length) in tetrahedral A-sites [LA] and octahedral B-

site [LB] were determined using the following relations, 

   [
√ 

 
]  ̇ 

   [
√ 

 
]  ̇ 

where, a is the lattice parameter 

 
 

Fig-1:Powder XRD diffraction of ZnO Nanoparticles. 

 

Table-1 
The observed 2θ values of XRD data of ZnO Nanoparticles. 

 

2θ D (nm) d (A
o
) a (A

o
) δ (10 

16
) V (A

o
)
3 

LA (A
o
) LB (A

o
) 

31.75 6.58 2.81 4.87 2.30 115.90 2.10 1.718 

34.51 6.53 2.59 4.87 2.33 115.90 2.10 1.718 

36.35 6.50 2.46 4.87 2.36 115.90 2.10 1.718 

47.69 6.26 1.90 4.87 2.55 115.90 2.10 1.718 

56.58 6.02 1.62 4.87 2.75 115.90 2.10 1.718 

62.86 5.84 1.47 4.87 2.93 115.90 2.10 1.718 

67.92 5.67 1.37 4.87 3.10 115.90 2.10 1.718 

77.08 5.35 1.23 4.87 3.48 115.90 2.10 1.718 
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3.2. Fourier Transform Infrared (FT-IR)Spectroscopy. 

FT-IR spectroscopy is useful in measuring the absorption of FT-IR radiations by a sample, and the results were shown 

by means of a wavenumber. The evaluation of the IR spectrum includes the correlation of the absorption bands 

(vibrational bands) and the chemical compounds in the sample [16]. FTIR spectrum analysis gives the information 

about the functional group of Metal to oxygen bond of as synthesized ZnO nanoparticles in Fig-2. 

A number of absorption peaks from 4000 to 400 cm-1 corresponds to the carboxylate and hydroxyl impurities in 

materials and a broad band at 3438.52cm-1was assigned to the O-H stretching vibration mode of hydroxyl group [17]. 

The peaks observed at1609 cm-1 and 1394 cm-1are due to the asymmetrical and symmetrical stretching of the zinc 

carboxylate respectively [18]. Meanwhile, the peaks at 1119 cm-1 was due to the lattice vibration of carbonate 

generated absorption peaks 

Metal oxides generally exhibit absorption bands in fingerprint region below 1000 cm−1. [19]. The stretching vibration of 

the Zn–O bond in tetrahedral co-ordination demonstrated an FT-IR absorption peak at about 428 cm-1 while it 

represented a peak at nearly 622cm-1 for octahedral arrangement (Table-2). Therefore, FT-IR result has shown to be 

high purity of synthesized ZnO Nanoparticles. [20] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig-2: FT-IR spectra for ZnO Nanoparticles.  

 
Table-2 

Assignment of FT-IR bands of ZnO Nanoparticles. 
 

Wavenumber (cm
-1

) Stretching frequency 

622.35  Zn-O stretching vibration 
1119.34  lattice vibration of carbonate generated absorption peaks 
1394.97  Symmetrical stretching of the zinc carboxylate 
1609.33  Asymmetrical stretching of the zinc carboxylate 
3438.52  O-H stretching vibration mode of hydroxyl group 

 
 

3.3. UV- Visible spectra. 

The optical properties of the ZNO NPs studied by using the UV–vis absorption spectra and energy band gap plot for 

ZnO nanoparticles studied with the help of UV-Visible spectrum which was done in the range of 200-800 nm was 

showed in the Fig-3 (A).Mainly, the optical properties of the nano particles is examine by using the UV-visible 

absorption spectroscopy. The UV-Visible spectrum of ZnO Nano particles exhibited an absorption band at about 

362.8 nm [21].  

An absorption peak is found at about 263.16 nm reveals the ZnO nanoparticles which much lower the band gap 

wavelength of 362.80 nm (𝐸g =4.33 eV) [22].The absorption peak was recorded in each spectrum in range of 360–
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380 nm which is a characteristic band for the pure ZnO. The energy band gap energy is calculated by using the Tauc’s 

plot [23], to get (αhν)2 vs hν graphs and by extrapolating the linear segment of the curve showed in Fig-3(B). The 

estimated optical band gap values for pure ZnO is ~ 4.33 eV. It is described that in the UV-Visible Spectrum the 

intensity of absorption peak is associated with particle size of nanoparticles. As the particle size decreases, absorption 

peak shifts towards lower wavelength that is blue shift in comparison to bulk. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig-3. [A] Absorbance in UV-Visible and [B]Energy Band gap spectra for ZnO Nanoparticles. 

3.4. Scanning Electron Microscopy (SEM)& EDX. 

Scanning Electron Microscopy (SEM) was used to determine the morphology and mean particle size of the synthesized 

ZnO nano particles. Some SEM images with different magnifications are depicted in Fig-4 (A). The image displays a 

relatively similar morphology thorough the sample. 

Fig.-4 (A)Displays the SEM images at a higher magnification, and demonstrates the formation of particles with a spongy 

with a spherical shape. It also provided a clearer idea about the particle. Fig.- 4 (A) illustrate the formation of 

nanoparticles resulting from the decomposition, as they appear in form of faceted crystals. One of this is its relatively 

higher porosity. Separation, as the particles are seen to be separated smoothly, without being highly affected by 

agglomeration. [24-26]. 

The energy dispersive X-ray (EDX) spectra of ZnO NPS are exposed below, the EDX data gives the elemental 

composition of the synthesized ZnO NPs. The presence and conformation of each element is given in Tables-3 and 

Fig-4 (B) and from the EDX spectra from which the corresponding C, O, Zn, Al, and S elements were present in ZnO 

NPs exposed in Fig-4 (B). 

 
Fig-4. SEM (A) &EDX (B) images of ZnO Nanoparticles for different magnification. 
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Table-3 
Quantified data of ZnO NPs 

 

Element Line Mass% Atom% 

C K 38.17 ± 0.36 67.69 ± 0.64 

O K 10.20 ± 0.27 13.59 ± 0.35 

Al K 0.70 ± 0.06 0.56 ± 0.04 

S K 4.63 ± 0.09 3.08 ± 0.06 

Zn K 46.29 ± 0.70 15.09 ± 0.23 

Total 100.00 100.00 

Fitting ratio: 0.0514 

 

3.5. Photoluminescence Study.  

Photoluminescence studies comprise the investigation of light discharge from a material after it absorbs light energy. 

This method is extensively used in several areas, including materials science, physics, chemistry, and biology, to 

examine the electronic, structural, and optical properties of materials. photoluminescence studies provide valuable 

insights into the optical properties and behavior of materials, enabling advancements in a wide range of scientific and 

technological areas [27]. The luminescence spectrum displays two emission peaks, one is foundat347 nm (UV region) 

corresponding to the near band gap excitonic emission [28] and the other is found at 487 nm recognized to the 

presence of singly ionized oxygen vacancies [29]. The PL spectra show peaks in blue region around 347 nm and in 

broad blue region around 487 nm show in (Fig-5).It is known that the PL emission is caused by the recombination of 

excited electrons and holes, and the lower PL intensity may indicate the lower recombination rate of electrons and 

holes under light irradiation. The PL intensity is highest as prepared sample, indicating the highest recombination of 

electrons and holes. It is reasonable that there are some defects in the ZnO nanostructures at the surface and 

subsurface due to their fast reaction formation process and large surface-to volume ratio. [30] 

 

Fig.-5: Photoluminescence study of ZnO Nanoparticles. 
 

3.6. Photo-catalytic study 

The photo degradation study of the malachite green dye using ZnO NPs was carried out by using the visible light in a 

glass reactor having a 400 W mercury vapour lamp. Visible light region was used as the irradiation source in the photo 

degradation because of the absorption in the visible region enhance the broad peak compared to UV region [31]. The 

samples were analysed using absorption spectra of the degradation samples of ZnO NPs in the presence of dye 

(malachite green) at the different time interval of 0 - 120 min showed in Fig -6 [A].The photocatalytic activity of ZNO 

NPs is shown that the degradation percentages 94.28 % in the time period of 120 min, which shows evident efficiency 

of the degradation to Malachite green dye, which regards to charge separation and transport compared to the other 

ZnO NPs, as exposed in the electrochemical studies.  

But, heterogeneous photo catalysis retaining semiconductor oxides and UV–visible light, it converts organic pollutants 

into moderately harmless end-products as CO2, H2O and inorganic ions [32]. Furthermore, photo catalysis agreements 
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a good auxiliary compare to other conservative methods for water remediation, it uses as a renewable and 

environmentally favorable source of energy like sunlight. 

The photocatalytic activity processes enrich mainly by the physical and chemical properties of nanomaterials. Although, 

increased in the surface area in conjunction with changes in surface properties nanomaterials role as superior catalysts 

[33]. Likewise, size imprisonment in creases their optical properties [34].MG (colour index no. 93405) is an organic dye 

having chemical formula C52 H 54 N 4 O 12. MG is a green crystal powder with a metallic luster, extremely soluble in 

water and ethanol by means of blue green solutions.  

The catalytic activity of synthesized ZnO nanoparticles was evaluated by the degradation of MG dye under UV chamber 

irradiation. The UV–visible absorbance intensity of MG dye in the presence of ZnO nanoparticles at different time 

intervals and percentage of dye degradation was shown in Fig-6[B]. The obtained result revealed that the synthesized 

ZnO nanoparticles have able to catalyse MG dye with 85% degradation potential under UV chamber irradiation. The 

UV–visible absorbance peak intensity around 660 nm decreased with increasing time, indicating the photodegradation 

of MG. The degradation efficiency as determined using the following relation, 

                    
      
  

 

Where Ao and At are the absorbance of the dye before and after photocatalytic reaction [35]. 

 

 

Fig-6: [A] Photocatalytic degradation of Malachite green dye in presences of ZnO &[B] Degradation (vs) time (min) plot 
of Acid Red dye in presences of ZnO. 

 

3.7. Photodegradation kinetics Study 

The photodegradation kinetic studies of ZnO NPs concerning the degradation of malachite green, was assessed by 

using the Langmuir–Hinshelwood model showed in Fig-7, it designates the rate constant for the photodegradation of 

malachite green in the existence of ZnO NPs as a photocatalyst and it is resolute by the relation, 

      
   (  )   

  
  
    

where, C0 is the initial absorbance of malachite green dye solution, Ct is the absorbance of malachite green dye 

solution at time (t) intervals in the presence of photo catalyst (ZnO NPs), and k is the rate constant. 
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Fig-7: Photo-degradation kinetic studies of ZnO NPs. 

 

3.8. Mechanism action of the Photodegradation. 

The mechanism action of photocatalytic degradation of malachite green dye in the existence of ZnO NPs is given in the 

Fig-8. The visible light falls on the Photocatalyst (ZnO NPs), Due to the photoexcitation, electron (e-)will generating in 

the conduction band and holes (h+)will generating in the valence band. The holes generated in the valence band will 

reacts with water surface or hydroxyl ions to form hydroxyl radicals (OH*) by photo oxidation,all the same, the electrons 

generated in the conduction band react with dissolved Oxygen molecules on the surface of the ZnO NPs and forms a  

superoxide radicals (O_2^(∙-)) by photoreduction. An oxidation process in the ZnO NPs will avoid the recombination of 

e-/h+ pairs in the generated superoxide radicals by maintainthe electron neutrality, whereby the superoxideradicals 

react with e-/h+ pairs, from which H2O2 is produced, and then further OH- radicals are recognized. 

The OH-radicals obtained in the conduction and valence band react with malachite green dye forming CO2 and H2O 

degradation products.  

 

The mechanism action of the photodegradation malachite green dye in the existence of ZnO NPs under the visible light 

is as given below, 

            (   
      

 ) 
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Fig-8: The mechanism action of Photodegradation of malachite green dye in the Presence of ZnO NPs. 

3.9. Electrochemical Studies. 

 

The cyclic Voltametric studies of ZnO NPs were conducted at the different scan rates of 0.01, 0.02, 0.04, and 0.05 V/s 

under the potential range between – 1.0 V to 0.8 V in 0.1 M KOH Aqueouselectrolyte solution [36]. The behavior of the 

ZnO NPs in the cyclic Voltametricdisplays a reduction peak potential (Epc), associated with the oxidation peaks 

potential Epa, and separation of this couple (ΔEp) was depicted in Fig-9 [A]. The cyclic voltammetry studies indicate 
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quasi-reversible electron reduction [37], shown in Fig. 9 [A].The set of strong reveals the redox peaks are raised due to 

the intercalation/ de-intercalation of alkali metal ion K + with the electrode material [38]. the reversible redox reaction of 

the electrode material is confirmed by the increasing in the anodic and cathodic current with increasing the scan rate 

[38]. The completion of electrolytic process of an electrode material is decided by the given potential. 

Complementary, the AC impedance studies discloses the information about the resistance between the electrode, 

electrolyte, and the internal resistance [39]. The semicircle region in Fig-9 [B] Exposed that the electron and charge 

transfer rate of the electrolyte were equal to the electrical resistance. The Nyquist plot of the ZnO NPs electrodes in 0.1 

M KOH electrolyte solution done by three-electrode systems. The semicircle district area designates the electron and 

charge transfer rate in the basic electrolyte. Moreover, the the slope of the curve on behalf of the behavior of a good 

capacitor which was reliable with the CV results. The above results suggested that the electrolyte can influence the 

assets like ohmic resistance, electrode resistance, and charge transfer [40]. 

Overall, the outcome of CV and the impedance studies of ZnO NPs recommended that the electrolyte had a good 

responsive behaviour regarding electrode resistance, Ohmic resistance and charge transfer. In further investigations, 

transient photocurrent density measurements were carried out to analyse the charge separation and transport. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig-9: Cyclic Voltammetry [A]& Impedance studies [B] of ZnO NPs. 

Conclusion 

This studies carried out in this article, concludes ZnO nanoparticles were effectively prepared using Sulphatobisthiourea 

Zn(II) complex by a combustion method. Powder XRD analysis exposed that the ZnO NPs were scubic in structure with 

an average crystalline size between5-7 nm. the synthesized ZnO NPs confirmed the vibrational stretching modes of 

metal–oxygen bonds using FT-IR spectra. The morphology and elemental composition of the ZnO NPs was found by 

means of SEM and EDX techniques. UV-Visible analysis confirmed that the ZnO NPs were active materials in visible 

light and calculated the energy band gap.The Photo Luminescence spectra shown that emission is caused by the 

recombination of excited electrons and holes. The photo degradation by using the synthesized ZnO NPs showed the 

good degradation percentage (94.28 %) for a malachite green dye under visible light irradiation. The CV and 

Impedance studies suggested that the synthesized ZnO NPs was substantial electro-chemical performance regarding 

electrode resistance, Ohmic resistance and charge transfer. Finally, it concludes that, the ZnO NPs are effective for 

photocatalytic, optical and also good electronic claims. 
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