Molecular orbitals and hybridization (2)

[ HYBRIDIZATION (2)

sp? hybridization

sp? hybridization occurs in ethene. After a 2s electron on the carbon atom is promoted the 2s orbital hybridizes with two of
the 2p orbitals to form three new planar hybrid orbitals with a bond angle of 120° between them. These can form o bonds
with the hydrogen atoms and also a ¢ bond between the two carbon atoms. Each carbon atom now has one electron
remaining in a 2p orbital. These can overlap to form a & bond. Ethene is thus a planar molecule with a region of electron
density above and below the plane.
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sp hybridization

sp hybridization occurs when the 2s orbital hybridizes with just one of the 2p orbitals to form two new linear sp hybrid
orbitals with an angle of 180° between them. The remaining two p orbitals on each carbon atom then overlap to form two ©
bonds. An example is ethyne.
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Molecular shapes can be arrived at either - - - P b § - IE
by using the VSEPR theory or by knowing hydrazine
the type of hybridization. Hybridization H H H 0

can take place between any s and p orbital sp2 120° \C=C/ \N= N él;

in the same energy level and is not just H/ \H G Sy H/ \H

restricted to carbon compounds. If the
shape and bond angles are known from
using Lewis structures then the type of :
hybridization can be deduced. Similarly if sp 180¢° H-C=C-—H GN=ND
the type of hybridization is known the

Lshape and bond angles can be deduced.
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