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H H

Sigma (s) bond
(head-on overlap of orbitals)
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Molecular Orbital (MO) Theory

H

++

+-

No nodes

One node

nodal plane

-436 KJ/mol

+436 KJ/mol

s 

s*

sp3 Hybridized Orbitals

+-

sp3 = 1 part  s-orbital  +  3 parts p-orbitals 
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Tetrahedral Carbon

Methane- CH4

C-H
s-bond

Carbon-Carbon Bonds
Ethane- C2H6

DH°= 376 KJ/mol
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leave one p-orbital
unhybridized

hybridize one s-orbital
and two p-orbitals

sp2 Hybridized Orbitals

Three sp2 hybrid orbitals and
one unhybridized p-orbital

120 °

C=C double bonds- ethylene (C2H4)

DH°= 235 KJ/mol (p-bond)
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p-bonding MO

p-antibonding MO

MO’s of a 
C=C p-bond

p*

p

+235 KJ/mol

-235 KJ/mol

leave two p-orbital
unhybridized

hybridize one s-orbital
and one p-orbitals

Two sp hybrid orbitals and
two unhybridized p-orbital

sp Hybridized Orbitals
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C≡C triple bonds- acetylene (C2H2)

Hybridization of Nitrogen and Oxygen
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Chemical Toxicity and Risk (page 26-7)

Paracelsus (1493-1541):  All substances are poisons; there is none which is
                  not a poison.  The right dose differentiates a poison and a remedy
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hexenal

Aflatoxin           IQ benzpyrene


