Hybridization

Chang 3e, chapter 10

In the 1930’s Linus Pauling introduced the concept of hybridization to explain chemical bond formation.  Hybridization is the mixing of atomic orbitals in an atom to generate a set of new atomic orbitals called hybrid orbitals.  

Click on one of the hybrid orbital buttons to see how hybrid orbitals are produced.

1)
sp
Mixing an s orbital with one of the p orbitals generates two equivalent sp hybrid orbitals.  Note that the number of hybrid orbitals is equal to the number of atomic orbitals that are hybridized.  The set of two sp hybrid orbitals has a linear arrangement.  The angle between the orbitals is 180˚.

2)
sp2
Mixing an s orbital with two of the p orbitals generates three equivalent sp2 hybrid orbitals.  Note that the number of hybrid orbitals produced is equal to the number of atomic orbitals that are hybridized.  The set of three sp2 hyrbrid orbitals has a trigonal planar arrangement.  The angles between the orbitals are 120˚.

3)
sp3

Mixing an s orbital with the three p orbitals generates four equivalent sp3 hybrid orbitals.  Note that the number of hybrid orbitals produced is equal to the atomic orbitals that are hybridized.  The set of four sp3 hybrid orbitals has a tetrahedral arrangement.  The angles between the orbitals are 109.5˚.

4)
sp3d
Mixing an s orbital, three p orbitals and a d orbital generates five sp3d hybrid orbitals.  Note that the number of hybrid orbitals produced is equal to the number of atomic orbitals that are hybridized.  The set of five sp3d hybrid orbitals has a trigonal bipyramidal Arrangement.  The angles between orbitals are 120˚ in the trigonal plane and 90˚ between orbitals in the plane and those above and below the plane.

5)
sp3d2
Mixing an s orbital three p orbitals and two d orbitals generates six equivalent sp3d2 hybrid orbitals.  Note that the number of hybrid orbitals produced is equal to the number of atomic orbitals that are hybridized.  The set of six sp3d2 hybrid orbitals has an octahedral arrangement.  The angles between the orbitals are 90˚.

6)
ALL

You can click on any of the five hybrid orbital shapes in the table to review that particular hybridization.

