Valence Bond Theory Summary

&

The "Valence Bond Theory" is a key concept in understanding chemical bonding, particularly in terms
of how atomic orbitals combine to form covalent bonds. The key points of Valence Bond Theory are
outlined below based on your request, with references to the attached "bond theories.pdf" file:

Valence Bond Theory (VBT) Summary:

1. Basic Concept:

o Valence Bond Theory describes how atoms share electrons to form covalent bonds.
o The theory suggests that atomic orbitals of individual atoms overlap to form a bond.
o Inthe overlap region, the electron density is increased, which leads to bond formation.

2. Hybridization:

o To explain the observed molecular shapes, VBT introduces the concept of hybridization.

o In this process, atomic orbitals (s, p, d, etc.) combine to form new, equivalent hybrid
orbitals.

o Common hybridizations are:
= sp (linear geometry),
= sp?(trigonal planar geometry),
= sp? (tetrahedral geometry).

3. Bond Strength and Overlap:

o The strength of a bond depends on the extent of overlap between the atomic orbitals.
o Greater overlap leads to stronger bonds.
o Bonds can be classified as sigma (o) or pi (1) bonds:

= Sigma (o) bonds are formed by head-to-head overlap of orbitals.

= Pi (1t) bonds are formed by the side-by-side overlap of p orbitals.

4. Limitations:

o VBT, while useful, has limitations. For example, it cannot adequately explain the magnetic
and spectral properties of certain molecules (like oxygen).

o Molecular Orbital Theory (MOT) was developed to address some of the shortcomings of
VBT.

This conceptual framework helps explain how atoms in a molecule are held together by shared pairs

of electrons and the spatial arrangement of those atoms. Further details on the application of VBT are
likely discussed in the "bond theories.pdf" file you referenced.
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