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Abstract- Fossil fuels are not renewable energy in addition they create massive pollution in the environment. This pollution 
affects air, water and the food. Because of global fossil fuel shortage and environmental pollution, solar energy utilization has 
developed rapidly. Solar energy is considered the energy supplied by the sun that is a renewable and clean energy. This review 
investigates corrosion of silver, corrosion of solar cells and ways of control corrosion process of solar cell. 
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1. Introduction 

 Silver is the crucial and vital ingredient in the photovoltaic 
cells, which absorb the rays of the sun; therefore convert into 
energy. Silver paste is used in about Ninety percent of 
crystalline silicon photovoltaic cells. Corrosion is simply the 
deterioration of a metal because of chemical reactions 
between it and the surrounding environment.  Corrosion 
converts a refined metal to a more chemically stable form, 
such as its oxide, hydroxide, or sulfide. Formation of 
iron oxides is called rusting , it is a known example of 
electrochemical corrosion. Corrosion can be controlled via 
many selections. Choosing of corrosion control depends on 
safety condition, cost, ease of applications as well as the 
technical assumptions.  

2. Silver corrosion  
Silver is a noble metal so it has a high ability to resist 
corrosion. Moisture is most famous factor that cause 
corrosion as water provide the environment to absorb 
atmospheric gases.  
Corrosion in solar panel occurs in wire that made of sliver. 
Atmosphere contains moisture, oxygen, carbonate and sulfate 
causes corrosion in silver wire and silver compound is 
formed by some chemical attack [1]. 

Carbon dioxide in atmospheric environment is abundant and 
it will react with aqueous surface layers of silver so a weak 
acid will be formed. 

Bromine, Iodine or chlorine may attack silver, so a solid 
product of aqueous ionic complex AgCl will appeare. 

 

Silver reaction with atmospheric sulfur 

 

 

Fig 1: Scanning electron microscope (SEM) revealed 
clusters of metallic silver and silver chloride compound 
[3] 
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3. Silver Corrosion Control  
Many preventative steps can conserve silver from corrosion 
such as [4]: 

• Prevent greases and salts from touching polished 
surface of cells.  

• Keep silver away from environments that has high 
sulfur content as sulfur react with silver and form 
black sulfide.  

• Preserve silver in a dry ventilated area to keep away 
from water, sulfur, carbon dioxide and harmful 
elements. 

• Keep silver always clean from dust as dust absorb 
water in atmosphere then corrodes metal. 

• Using harsh chemicals is prevented as it damage 
silver and may form another layer of metal on 
silver. 
 

4. Corrosion Process in Photovoltaic 
Creation of voltage or electric current in a material once it 
exposed to light is called the photovoltaic effect. Light 
excites the transfer of electrons into higher energy band so 
electron is considered a charge carriers for electric current 
[7].  
 A thin film photovoltaic module has transparent electrodes 
on front and back surfaces of a semi conductive layer. Both 
transparent electrodes pass light to the semi conductive layer 
for photovoltaic purposes as shown in Fig 2. 

Corrosion occurs firstly on the edge of photovoltaic module 
owing to presence of moisture and its reaction with sodium 
that exisits in the cover glass as shown in figures 3,4.The 
corrosion of glass cover or Transparent Conductive Oxide 
(TCO) cannot be fixed and leads to continuous power losses 
[2]. The result of this action will make TCO milky and loses 
its conducting properties and consequently, the photovoltaic 
module efficiency will lessen. 

 

 

Fig 2: Photovoltaic layers 

 

Fig 3: Corrosion within solar panels due to cracks  

 

 

Fig 4: Corrosion in solar cell due to an electrochemical 
processes 

 

5. Corrosion Control 
 Corrosion can be controlled in several ways: 

• Coatings: it is considered the most important tool 
for corrosion resistance.  

• Corrosion inhibitors: they are materials that reduce 
corrosion rate of certain environment once they are 
placed in that certain environment. 

• Selection of materials: Stainless steel, plastics, 
special alloys have a high resistance to corrosion so 
utilizing of these materials will improve the lifespan 
of structures. 
 

6. Corrosion Control of photovoltaic  
Corrosion control of photovoltaic will be applied by 
elimination corrosion for inner parts and outer frame. 
The following methods are used:  

• Polymeric Packaging 

• Stainless Steel Frame. 
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• Nano-Coating Processes in Solar Energy Systems. 
 
 

7. Ethyl Vinyl Acetate Packaging 
 Ethyl Vinyl Acetate supplies photovoltaic cell with electrical 
isolation, mechanical strength and preservation from harmful 
and severe environmental conditions.   

Ethyl Vinyl Acetate is provided or inserted between the solar 
cells and the top surface and the rear surface [5]. EVA is a 
polymer can protect a surface by physically preventing the 
accumulation of water at its bonding interface. 

 
Fig 5: EVA encapsulate of PV 

 

8. Stainless Steel Frame 
 Stainless steel is choose to be used in photovoltaic cell due 
to high resistance of corrosion so it is used as a frame for 
panel. Although Stainless steel is expensive, it does not need  
any additional corrosion control steps such as coating or 
corrosion inhibitors [6]. 

 
Fig 5: Stainless steel frame 

 

9. Nano-Coating Processes in Solar Energy Systems 
Incorporation of nano into solar panel can not only enhance 
the mechanical properties of the polymers but it also endows 
polymers with some other functional capabilities, such as 
antibacterial activity  
Cadmium telluride (CdTe) photovoltaics is the common nano 
material in panel industry due to the high activity to absorb 
and convert sunlight into electricity.In addition that, it has a 
high resistivity against water vapor and corrosive gases. 
The advantage of this process is that the transport way for the 
excited charge carriers in the absorber is decreased 
dramatically.  The optical way for photon absorption is 

raised up and consequently, It does not need complicated and 
expensive equipment. [8] 
 

 

Fig 6: Nano coating of solar panel 

10. Conclusion 
In this paper, the application of corrosion control of solar 

panels is illustrated. The most important ways are polymer 
packaging, stainless steel frame and coating. Each of the 
previous stated method are widely used in industrial solar 
panels as well as performing the required function 
effectively. 
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