
MODULE-4 

THE EFFECTS OF OXIDATION REACTIONS IN EVERYDAY LIFE? 

(A) CORROSION OF IRON (RUSTING):- 

Corrosion: The degradation of a metal so that it loses strength and becomes unable to fulfill 
its intended purpose. 

Rusting: The corrosion of iron to form hydrated iron (III) oxide (rust).  

Iron will rust when it is in contact with both oxygen and water.  

Rusting is faster if the water involved contains an electrolyte, either an acid or a dissolved 
salt. 

The rusting is accelerated if the iron is: 

(i) Impure. 

(ii) In contact with a less active metal. 

(iii) Under mechanical stress. 

In the process of the rusting of iron: 

 

                             

The iron is the anode and is oxidized: Fe → Fe2+ + 2e- 

The reduction of oxygen occurs at the cathode: O2 + 2H2O + 4e- → 4OH- 

Electrons move from the anode to the cathode through the iron. 

The anode and the cathode may be separated by some distance. 

Insoluble iron (II) hydroxide is formed and the iron (II) ions are further oxidized to produce 
hydrated iron (III) oxide, or rust. 



What happens to copper vessels or artifacts when exposed to air and water? They slowly get 
corroded by acquiring a thin green layer [CuCO3.Cu(OH)2]. Similarly, silver quickly acquires 
a thin black  coating (Ag2S) in moist air. The black coating on silver and the green coating on 
copper are examples of corrosion. 

Billions of rupees are lost each year because of corrosion and a huge amount of money is 
spent in prevention of corrosion and tarnishing of metals. Corrosion causes damage to car 
bodies, buildings, bridges, iron railings, underground water and sewage pipes, ships and all 
objects made of metals. Much of this loss is due to the corrosion of iron and steel, although 
many other metals may corrode as well. 

(B) RANCIDITY (rancid derived from "rancidus" the Latin for stinking): 

The rancidity that we are talking about is called “oxidative rancidity”. During the process of 
oxidative rancidity, oxygen molecules interact with the structure of the oil and damage its 
natural structure in a way that can change its odor, its taste, and its safety for consumption. 

As a result of aerial oxidation of unsaturated fat present in foods and other products, marked 
by unpleasant odour or flavour. When a fatty substance is exposed to air, its unsaturated 
components are converted into hydroperoxides, which break down into volatile aldehydes, 
esters, alcohols, ketones, and hydrocarbons, some of which have disagreeable odours. Butter 
becomes rancid by the foregoing process and by hydrolysis, which liberates volatile and 
malodorous acids, particularly butyric acid. Saturated fats such as beef tallow are resistant to 
oxidation and seldom become rancid at ordinary temperatures. 

HOW CAN RANCIDITY BE MINIMISED: 

(1) Antioxidants are often added to fat-containing foods in order to retard the development 
of rancidity due to oxidation. Natural anti-oxidants include flavonoids, polyphenols, 
ascorbic acid (vitamin C) and tocopherols (vitamin E).  

Synthetic antioxidants include butylated hydroxyanisole (BHA), butylated hydroxytoluene 
(BHT), propyl 3,4,5-trihydroxybenzoate also known as propyl gallate and ethoxyquin. 

(2) Rancidification can be decreased, but not completely eliminated, by storing fats and oils 
in a cool, dark place with little exposure to oxygen, since heat and light accelerate the rate of 
reaction of fats with oxygen. 

(3) Fresh oil should not be added to vessels containing old oil. The old oil will trigger a 
reaction and the new oil will become rancid far more rapidly than if the oil was stored in a 
clean empty vessel. 

(4) Oils should be stored in vessels which are perfectly dry.  

Chips manufacturers usually flush bags of chips with gas such as nitrogen to prevent the 
chips from getting oxidised 

 



 

 

 

     

 

 

 

 

 


