
MODULE-11 

FORMATION OF IONIC COMPOUNDS 

WHY ATOMS BOND? 
 
Atoms bond in order to gain a stable outer shell of electrons, like the noble gas atoms. 
Atoms can gain stable outer shells either by losing and gaining electrons or by sharing 
electrons. 
 

When metals react with non-metals, electrons are transferred from the metal atoms to the 
non-metal atoms, forming ions. The resulting compound is called an ionic compound. 

When a complete transfer of one or more valence electrons from the atom of a metal to that 
of a non-metal takes place, an ionic (or electrovalent) bond is formed. As a result of this 
electron transfer following changes occur in the reacting atoms. 
 
1. Both the atoms acquire stable noble gas configurations, one completing its octet by losing 
its electron(s) and the other by gaining its electron(s). 
 
 2. The atom that loses its electrons becomes a positively charged ion, called 'cation', whereas 
the atom which gains these electrons becomes a negatively charged ion called 'anion'. 
 
 3. The two oppositely charged ions, i.e. the cation and the anion, are then held together by 
the coulombic forces of attraction to form an ionic bond. 
 

FORMATION OF SODIUM CHLORIDE:- 

  

A sodium atom must lose one electron, and a chlorine atom must gain one, to obtain stable 
outer shells of 8 electrons. So, when a sodium atom and a chlorine atom react together, the 
sodium atom loses its electron to the chlorine atom, and two ions are formed. The two ions 
have opposite charges, so they attract each other. The force of attraction between them is 
strong. It is called an ionic bond. 

A metal reacts with a non-metal to form an ionic compound. The metal atoms lose electrons. 
The non-metal atoms gain them. The ions form a lattice. The compound has no overall 
charge. 



For example, when sodium reacts with chlorine, billions of sodium and chloride ions form. 
But they do not stay in pairs. They form a regular pattern or lattice of alternating positive and 
negative ions, as shown below. The ions are held together by strong ionic bonds. 

                         

The lattice grows to form a giant 3-D structure. It is called ‘giant’ because it contains a very 
large number of ions. This giant structure is the compound sodium chloride, or common salt. 

 

FORMATION OF MAGNESIUM OXIDE:- 

 

 

 

A magnesium atom has 2 outer electrons and an oxygen atom has 6. When magnesium burns 
in oxygen, each magnesium atom loses its 2 outer electrons to an oxygen atom. Magnesium 
and oxide ions are formed. 

The ions attract each other because of their opposite charges. Like the sodium and chloride 
ions, they group to form a lattice. 

Some important properties of ionic compounds:- 

1. Ionic compounds are solids and are somewhat hard because of the strong force of attraction 
between the positive and negative ions. These compounds are generally brittle and break into 
pieces when pressure is applied. 

2. Ionic compounds have high melting and boiling points. This is because the ionic bonds are 
very strong. It takes a lot of heat energy to break up the lattice. So, ionic compounds are solid 
at room temperature. 

3. Ionic compounds are usually soluble in water. The water molecules are able to separate the 
ions from each other. The ions then move apart, surrounded by water molecules. 



4. Ionic compounds conduct electricity, when melted or dissolved in water. A solid ionic 
compound will not conduct electricity. But when it melts, or dissolves in water, the ions 
become free to move. Since they are charged, they can then conduct electricity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 


