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Lattice energy: The energy of crystal lattice of an ionic compound is 

the energy released when ions come together to form a crystal.





Introduction to Covalent Bonding: In the formation of covalent bond two

nonmetals can share an electrons to form covalent bond.

There are two forms of covalent bonding:

1. Non-polar bonding with an equal sharing of electrons e.g. H2

2. Polar bonding with an unequal sharing of electrons. The number of shared 

electrons depends on the number of electrons needed to complete the octet

e.g. HCl
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NON-POLAR BONDING results when two identical non-metals equally share electrons

between them.

The simplest non-polar covalent molecule

is hydrogen. Each hydrogen atom has one

electron and needs two to complete its

first energy level. Since both hydrogen

atoms are identical, neither atom will be

able to dominate in the control of the

electrons. The electrons are therefore

shared equally.



POLAR BONDING results when two different non-metals unequally share electrons between 
them.

Hydrogen Chloride forms a polar covalent

molecule. Hydrogen has one electron in its

outer energy shell. Since 8 electrons are

needed for an octet, they share the electrons.

Chlorine has tendency to o keep its own

electron and also draw away the other atom's

electron. As a result, the chlorine acquires a

"partial" negative charge. At the same time,

since hydrogen loses the electron most - but

not all of the time, it acquires a "partial

positive" charge.



Types of covalent bonding

1) Sigma bond

2) Pi- Bond

Atomic orbitals (except for s orbitals) have specific directional properties

leading to different types of covalent bonds.

Sigma (σ) bonds are the strongest covalent bonds and are due to head-on

overlapping of orbitals on two different atoms. A single bond is usually a σ

bond.

Pi (π) bonds are weaker and are due to lateral overlap between p (or d)

orbitals. A double bond between two given atoms consists of one σ and one π

bond, and a triple bond is one σ and two π bonds
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Valence Bond Theory(VBT)

Valence Bond Theory (VBT): In order to explain the covalent bonding , Heitler

and London developed the VBT.

Postulates of VBT:

i. A covalent bond is formed when half filled valence orbital of an atom 

overlaps with half filled valence orbital of another atom.

ii. The electrons in the half filled valence orbital must have opposite spin.

iii. During bond formation the half filled orbitals overlap and the opposite

spins of electron get neutralized. So the increased electron density

decreases the nuclear repulsion and energy is released during overlapping

the orbitals.

iv. Greater the extent of overlap stronger will be the bond formed.



Valence Bond Theory(VBT)

v. If an atom possess more than one unpaired electrons, it can form more

than one bond. So the number of bonds formed will be equal to number

of half filled orbitals in the valance shell.

vi. The distance at which attractive and repulsive force balance each other is

the equilibrium distance. At this distance the total energy of bonded

atoms minimum and stability is maximum.

vii. The electrons paired in the valance shell can not participated in the bond

formation.

viii.During bond formation S orbital can overlap in any direction (spherical).

The p orbital can overlap only in x, y, z direction. (d and f also). So

covalent bond is directional.



Overlap and Symmetry of atomic 
orbitals

❖Formation of bond has been explained on the basis of overlap of atomic

orbitals having same energy and symmetry.

❖ The strength of a bond depends upon the extent of overlap of atomic

orbitals. So, greater the overlap stronger the bond.

❖ The orbitals holding the electrons vary in shape, energy, symmetry and size. 

So the extent of overlap depends upon shape and size of orbital.

oTypes of bond: Sigma bond ( bond): Overlap along the axis

o Pi bond ( bond): lateral overlapping
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Overlap and Symmetry of atomic 
orbitals



 s-s overlap

The 1s orbital of two hydrogen atoms overlap along internuclear axis to form 

bond between the atoms in H2 molecules.
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 p-p overlap

This type of overlap takes place when two p orbitals from different atoms

overlap along internuclear axis. Eg. F2 molecule, Cl2 molecule
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 s-p overlap

In this type of overlap one half filled s orbital and one half filled p orbital of

another atom overlap along the internuclear axis. Eg. HF molecule.
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 p-p overlap

When two half filled orbitals of two atoms overlap sideways (lateral) it is

called  overlap and it is perpendicular to internuclear axis. Eg N2, O2

molecule.
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