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ABSTRACT 

 

 In this investigation we present the results on formation of ZnO nanomaterial prepared by sol-gel 
method. Several methods have been developed to synthesize ZnO nanoperticles but sol-gel 
method is cost effective, reliable and easy. Our interest in zinc oxide nanaparticles is because of 

its wide direct band gap 3.37 eV and a large excitation binding energy at room temperature. It is 
an n-type semiconducting material having wide range of electronic and optical applications. To 

synthesis ZnO nanoparticles, ethanol:water (70:30) mixture was used to dissolve zinc acetate and 
PVA (Polyvinyl Acetate). After pre-heating treatment and pyrolysis ZnO nanorods are formed. 
This present work is done to grow ZnO nanomaterials for highly efficient solar cells.  
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INTRODUCTION 

 

  In 2010 our total global capacity of generation of solar energy is 40,000 MW. If we use it 

effectively, solar energy can yield up to 600 TW of power annually. Now a day mono  crystalline 
silicon wafers (efficiency ≈17%) are commercially used in solar cells. High grade silicon is an 
expensive semiconductor but is a weak collector of photons. Hence we need more efficient and 

inexpensive material to make solar cell. ZnO nanomaterial can be used to make solar cells that 
are inexpensive yet efficient. Due to their unique electrical and optical properties they are 

potentially used in wide ranging applications like solar cells, sensors, light emitting and field 
effect devices. 

 Several methods have been developed for the fabrication of ZnO nanoparticals, including 

metal organic chemical vapor [1], pulsed laser [2], electrochemical deposition techniques [3], 
vapor–liquid–solid [4] and wet chemical methods [5] sol-gel synthesis [6] and hydrothermal 

reaction[7 – 8]. Sol-gel method has several advantages over other methods such as reliable, cost 
effective and very simple catalyst free method. Hence in this present work we used this method 
to synthesize ZnO nanoparticles.  
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Electromagnetic radiations 

EXPERIMENTAL 

 

To study the efficiency of ZnO solar cells, ZnO nanoparticles are synthesized by sole-gel 
method. We used ethanol (A.R. Grade), polyvinyl acitate (A.R. grade), Zinc acitate (A.R. grade) 

and unionized double distilled water.  91gm of a mixed ethanol: water (70:30) solvent was used 
to dissolve 6gm zinc acetate and 3gm PVA (Polyvinyl Acetate). The mixture was heated to 70°C 
to form a homogeneous „sol‟ solution. The obtained „sol‟ was heated to 120°C to evaporate the 

solvent and form a hard homogenous gel. The final gel was pyrolyzed at 400°C for 4hours. 
During the pyrolysis process, the PVA polymeric network was slowly burnt through the outer 

surface, and zinc acetate salt was calcinated and converted into ZnO nanorods. Synthesized 
nanoparticles were deposited on suitable substrate and subjected for various characterizations.  

 

 
 

 
Fig 1: SEM image of the ZnO nanoparticles 

 

PHOTOCONDUCTIVITY TEST 

 

Photoconductivity is an optical and electrical phenomenon in which electrical conductivity of 
material increases due to the absorption of electromagnetic radiations like visible light, 
ultraviolet light, infrared light or gamma radiations. Number of free electrons and electron holes 

changes due to incident radiations, rises electrical conductivity of materials such as 
semiconductors. Photoconductivity of ZnO nanomaterial is measured by using simple 

experimental set up as shown bellow, 

 
 

                                                     Fig2: Photoconductivity set-up 

  V- Voltmeter,  

  R- Resistance (≤0.1 ohms),  

  S- Sample  
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                                                         Fig3: Photoconductivity; I versus V graph.  
 

It was found that for an initial input of 0.01V the photo current output increase was around 
0.1mA whereas for a final input of 0.09V the photo current output increase with respect to dark 

current was around 1mA. 
 
ABSORPTION SPECTRA 

 

  The optical absorption spectra of thick nanoporous ZnO film is as shown in figure 4. The 

absorption of thick nanoporous ZnO film is low in visible wavelength range ( 400-800 nm). 
There is an abrupt edge near 380 nm, indicating a good structural quality of the film. It is found 
that 28% absorption against 72% transmission achieved for the electrodeposited thick film. 

Hence we also say that our sample is semitransparent.   

 

                                                Fig4: Absorption spectra of ZnO sample 

CONCLUSIONS 

      ZnO nano material is synthesized by using sol-gel method and thick films are formed by 

electrodeposition. Photoconductivity test verified that it is one of the most efficient and useful 
material for fabrication of solar cells. Absorption spectra conclude that material is 

semitransparent.     
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