
MODULE-14 

CORROSION 

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

OR 

Corrosion refers to the undesired oxidation of metals to oxides and other compounds. 

1. Silver articles become black after some time when exposed to air. This is because it reacts 
with sulphur in the air to form a coating of silver sulphide (Ag2S). 

2. Copper reacts with moist carbon dioxide in the air and slowly loses its shiny brown surface 
and gains a green coat. This green substance is basic copper carbonate [CuCO3.Cu (OH) 2]. 

3. The metal which is oxidized (corroded) may go into solution as ions.  For example, in the 
case of iron, Iron gets oxidised to Fe2+ ions: Fe(s) → Fe2+ (aq) + 2e‾.  Air can then further 
oxidize the Fe2+ ions to a brown flaky substance called rust rust or Fe2O3.x H2O.  Corrosion is 
often localized and limited to small areas on the surface of the metal.  

An experiment to investigate rusting:- 

1. Three identical nails are placed in three test tubes. 

2.  The test tubes are prepared in such a way that: test-tube 1 contains dry air,  test-tube 2 
contains water but no air and  test-tube 3 has both air and water. 

3. The test-tubes are kept aside for several days. 

                         

Result:-    After several days, the nails in test-tubes 1 and 2 show no signs of rusting. But the 
nail in test-tube 3 has rust on it. This is because rusting requires oxygen and water. 

The iron is oxidised (it loses electrons), in this reaction and forms rust: 

4Fe (s) + 3O2 (g) + 4H2O (l) → 2Fe2O3.2H2O (s) 

Rust is red-brown in colour. It  forms as flakes.   Iron rusts faster in salty water because salt 
speeds up the oxidation of iron.           



How to prevent rusting: -  

(i) Preventing iron from coming in contact with air and moisture: This can be achieved by 
painting, oiling, greasing, galvanising, electroplating. 

We can plate a metal with an inert material, like chromium, provided there are no cracks in 
the plating to allow corrosion to begin.  The tin coating of iron on “tin” cans acts in a similar 
way.  However, once the surface of a tin can is scratched, rusting occurs rapidly with iron 
acting as the anode and the tin as the cathode. 
 

(ii) Sacrificial protection: Bars of magnesium are attached to the side of a steel ship (ship 
hulls), or the leg of an oil rig. Magnesium is more reactive than iron, hence it will have 
stronger tendency to lose electrons. Therefore, magnesium will corrode instead of the iron. 
Here, magnesium has been sacrificed to protect the iron. 

We can coat iron with another metal, like zinc, which oxidizes more easily than iron-based 
metals and so is "sacrificed" to prevent corrosion of the metal coated.  Zn(s) acts as a 
“sacrificial anode” and is oxidized preferentially to iron; thus no rusting occurs even if the 
Zn(s) coating is scratched.  “Galvanized” iron is iron coated with Zn(s). 
 

(iii) Making alloys: An alloy is a homogeneous mixture of two or more metals, or a metal and 
a non-metal. 

(iv) Some metals form their own protective coating which prevents or slows down corrosion.  
Aluminum is very easily oxidized and when exposed to air forms a very stable coating 
(impervious coating) of Al2O3(s) which protects the Al(s) underneath from corrosion.  
Copper becomes coated with CuCO3.Cu (OH) 2(s) which is green in colour and protects the 
metal somewhat from further corrosion. 
 

When iron is mixed with nickel and chromium, we get stainless steel, which is hard and does 
not rust. 

Alloying is a very good method of improving the properties of a metal. For example, iron is 
the most widely used metal. But it is never used in its pure state. This is because pure iron is 
very soft and stretches easily when hot. But, if it is mixed with a small amount of carbon 
(about 0.05 %), it becomes hard and strong. 

If one of the metals is mercury, then the alloy is known as an amalgam. 

The electrical conductivity and melting point of an alloy is less than that of pure metals. For 
example, brass, an alloy of copper and zinc (Cu and Zn), and bronze, an alloy of copper and 
tin (Cu and Sn), are not good conductors of electricity whereas copper is used for making 
electrical circuits. Solder, an alloy of lead and tin (Pb and Sn), has a low melting point and is 
used for welding electrical wires together. 

 



Use of Indicators to Determine Products of Corrosion: 
 
Two indicators may be used to give evidence of corrosion, or protection from corrosion.  The 
first is phenolphthalein, an acid/base indicator which is colorless in pH below 8.8 and pink in 
pH above that reading.  The second is hexacyanoferrate (III) ion in the form of K3 [Fe (CN) 6] 
(aq), an indicator which turns a deep blue in the presence of Fe2+ ions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MODULE-14 

CORROSION 

Some textual questions answered: 

1) Explain the term corrosion. 

Corrosion refers to the undesired oxidation of metals to oxides and other compounds. Air and 
moisture are required for corrosion to take place. For example: 

i) Silver articles become black after some time when exposed to air. This is because it reacts 
with sulphur in the air to form a coating of silver sulphide (Ag2S). 

ii) Copper reacts with moist carbon dioxide in the air and slowly loses its shiny brown surface 
and gains a green coat. This green substance is basic copper carbonate [CuCO3.Cu (OH) 2]. 

iii) The metal which is oxidized (corroded) may go into solution as ions.  For example, in the 
case of iron, Iron gets oxidised to Fe2+ ions: Fe(s) → Fe2+ (aq) + 2e‾.  Air can then further 
oxidize the Fe2+ ions to a brown flaky substance called rust rust or Fe2O3.x H2O.  Corrosion is 
often localized and limited to small areas on the surface of the metal.  

2) Which metals do not corrode easily? 

Less reactive metals (that is metals placed at the bottom of the reactivity series) are less likely 
to get corroded. This is why gold plating provides high resistance to corrosion. 
 
3) Which of the following methods is suitable for preventing an iron frying pan from rusting? 
 
(a) Applying grease (b) Applying paint (c) Applying a coating of zinc  
(d) all of the above. 

(c) Applying a coating of zinc 
 
We can also apply grease and paint to prevent iron from rusting. However, in case of iron 
frying pan, grease and paint cannot be applied because when the pan will be heated and 
washed again and again, the coating of grease and paint would get destroyed. 
 
4) State two ways to prevent the rusting of iron. 
 
Two ways to prevent the rusting of iron are: 
(i) Oiling, greasing, or painting: By applying oil, grease, or paint, the surface becomes water 
proof and the moisture and oxygen present in the air cannot come into direct contact with 
iron. Hence, rusting is prevented. 
(ii) Galvanisation: An iron article is coated with a layer of zinc metal, which prevents the iron 
to come in contact with oxygen and moisture. Hence, rusting is prevented. 
 
 
 
 



5) You must have seen tarnished copper vessels being cleaned with lemon or tamarind 
juice. Explain why these sour substances are effective in cleaning the vessels. 
 
Copper reacts with moist carbon dioxide in air to form copper carbonate and as a result, 
copper vessel loses its shiny brown surface forming a green layer of basic copper carbonate. 
The citric acid present in the lemon or tamarind neutralises the basic copper carbonate and 
dissolves the layer. That is why; tarnished copper vessels are cleaned with lemon or tamarind 
juice to give the surface of the copper vessel its characteristic lustre. 
 
 
 


