45, Valence bond theory

. The main assumptions in valence bond theory are:
Covalent bond is formed by the partial overlappmg
of atomic orbitals which results in the pairing of elec-
trons. e The extent of overlap demdes the strength

 of acovalent bond. \ |

o The overlap may be. negatlve pos1t1ve or zero,
depending .upon the properties of the overlappmg»
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4.5.1. Orbital overlap concept
The partial merging of atomic orbitals is called
overlapping of atomic orbitals which results in the
pairingof electrons. According to orbital overlap
concept, the formation of a covalent bond between
two atoms results by pairing of electrons prcsent n
the valence shell having opposite spins.

4.5.2. Directional properties of bonds
The valence bond theory explains the shape, the
formation and directional properties of bonds in
polyatomic molecules like CH,, NH, and H,O, etc. in_
terms of overlap and hybridisation of atomic orbitals.

4.5.3. Overlapping of atomic orbitals -

The criterion of overlap, as the main factor for the

- formation of covalent bonds applies uniformly to
the homonuclear/heteronuclear diatomic molecules
and polyatomic molecules. It would be therefore
interesting to use VB theory to find out if ‘these
‘geometrical shapes can be explained in terms of the :
orbital overlaps.

4.5.4. Types of overlapping and namre of
covalent bonds _ |
A covalent bond is formed by the overlapping of tWo
half-filled atomic orbitals. Depending on the type

-+ and the extent of overlapping covalent bonds may
be divided into sigma (o) and pi (1) bonds.

“ Sigma bond (6): The axial overlapping of atomic
orbitals resulting in the formation of ¢ bond. The
electrons involved in ¢ bond are called & electrons.

s —s overlapping takes place by the mutual overlap-

ping of two half filled s - orbltals

. s — p overlapping takes place by the mutual
overlapping of a halffilled s orbital and a half filled
porbital of two atoms.
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—p everlapping involves the axial overlapping of
two half filled p - orbitals of two atoms,
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~ Pi-bend (m): The lateral or sidewise overlapping leads -
to the formation of a 7t bond. Ifthere are more than one
bond between two atoms, the first bond formed will be
c bond; and the additional bonds are 7 bonds
.1 bond formatxon 1s represented as.
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4.6. Hybudlsatlon

Hybridisation 1s defined as the phenomenon of
intermixing of.atomic orbitals of different energies

- “and shapes to get an equal humber of orbitals of .
equivalent energies and identical shapes. (ayoyrso
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461 Types of hybrldnsatmn

There are many types of hybrldlsatlons The three

major types of hybridisation are sp’, sp? and sp. The

- process of mixing up of one ‘s’ orbital and three ‘p’

~orbitals to get four orbitals of equivalent energy,

~which are directed to the four corners of a regular

-~ tetrahedron 1s. called sp hybridisation.. The process'

- of mixing up of one ‘s’ orbital with two ‘p’ orbital

- to form three equivalent orbitals which are coplanar

is called sp? hybrid orbitals. The bond angle is 120°.

The process of mixing up of one ‘s’ orbital and one

" p orbital to get two orbitals of same energy whicly

are directed along a line is called sp hybrldlsatlon
The bond angle is 180°.
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