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CHAPTER 1 INTRODUCTION 

 

 

INTRODUCTION 

 

 1.0 Background of the study 

 1.1.1 What is Corrosion   

  Corrosion may be determined as a physicochemical interaction between a 

metal and its environment that results in changes in the characteristic of the metal. 

Consequently, corrosion may cause to significant impairment of the function of the 

metal, the environment, or the technical system of which these elements form a part. 

Corrosion is the result of an electrochemical reaction that requires an electrolyte 

solution and a metallic conductor between two separate areas with different potentials 

i.e., an anode and a cathode. The formation of ferrous oxides (rust) is a well-known 

effect of the corrosion process when iron and steel corrode, but many other metals are 

also subject to corrosion. The green-colored patina on copper and the white rust on 

zinc are other examples of corrosion products (Sørensen & Kiil, 2009). 

  The driving force in the corrosion of metals, illustrated in Fig. 3 for steel, is 

the potential difference between the anodic and cathodic sites. The overall potential 

difference between the anode and cathode is associated with a potential determined by 

the tendency of the involved half cells to occur spontaneously i.e., the standard 

potential of a half-cell reaction (Sørensen & Kiil, 2009). 
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Figure 1: Illustration of the corrosion process of steel in the presence of water, 

oxygen, and electrolytes. Pitting refers to a form of extremely localized corrosion that 

leads to the creation of small holes in the metal (Sørensen & Kiil, 2009) 

1.1.2 Mechanism of Corrosion 

  On a steel surface, some areas are anodic while other areas are cathodic. At the 

cathode, oxygen is reduced on a catalytically active surface of oxidized metal, mainly 

to hydroxyl ions as given in reaction (1), but other reaction products such as 

peroxides, superoxides, and radicals may also be formed. At the anode, several 

corrosion reactions take place, and the net result is the production of ferrous ions and 

electrons given in reaction (2) (Sørensen & Kiil, 2009). 

2 H2O (I) + O2 (aq) + 4e
-
   4 OH

-
 (aq)   Reaction (1) 

Fe(s)  Fe2
+
 (aq) + 2e-     Reaction (2) 

1.1.3 What is Fly-Ash 

  Fly ash, generated in thermal power plants, is recognized as an environmental 

pollutant. Since wide scale coal firing for power generation began in the 1920s, many 

millions of tons of ash and related by-products have been produced. Annual 

production of coal ash worldwide is estimated to be around 600 million tonnes, with 

fly ash constituting about 500 million tonnes at 75–80% of the total ash produced. Fly 

ash is generally gray in color, abrasive, mostly alkaline, and refractory in nature. 
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1.2 Motivation 

 

  Fly-ash was a waste that been generated in thermal power plant and the 

amount of waste fly ash will be increasing every year and mostly fly ash has disposed 

as landfill. Disposal of waste fly ash to the environment will soon be too costly if not 

forbidden. 

 

  The used of fly-ash as an additive in coating pigment found that has led to 

increasing the effectiveness of anti-corrosive behaviour of coating because of the 

chemical composition in fly-ash. Therefore, some of the research proves that the other 

utilization of waste fly ash can be used for additive for making of coating because fly-

ash have potential react as the anti-corrosive and can improve the properties of 

materials.  

 

1.3 Problem Statement 

 

  The corrosion is one of the most crucial issues which mankind has been faced. 

Corrosion naturally impacts our daily life trough chemical reactions that occur 

between metal or metal alloys and their environment because metals turn to return to 

their stable, oxidized state. Corrosion occurs with both industrial, domestic 

environment and the corrosion of metal surface increases significantly as the structure 

ages. Corrosion should be prevented by the safest and lowest cost method during the 

earliest stage of corrosion through the use of coating on the surface of metal. The 

application of zinc metal particles for corrosion protection has been examined for 

more than 50 years. According to several studies, zinc rich paints (ZRP) are well 

known as efficient organic coatings to protect metallic substrates from corrosion. 

 

  In recent years, it has been shown that by addition amount of fly-ash powder 

in pigment coating are able to increase the physical and effectiveness of anti-corrosion 

coating (Pan, Georgiou, & Gavras, 2008). Fly-ash has tremendous potential in 

corrosion protection purposes because of fly-ash being rich in metal oxides like SiO2, 

Al2O3, Fe2O3 and TiO2 (Ruhi, Bhandari, & Dhawan, 2015). 


