TABLE 2.6 Hund'’s Rule and Multiplicity

Number of Electrons Arrangement Unpaired e~ Multiplicity
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Oxvgen
With four p electrons, oxygen could have two unpaired electrons (_ T} T T
or it could have no unpaired electrons (T 4 T | ).

a. Determine the number of electrons that could be exchanged in each case. and find
the Coulombic and exchange energies.

te ! This configuration has one pair, energy contribution I1_..
te 1 f One electron with | spin and no possibility of exchange.
e T

Four possible arrangements for electrons with | spin; three
exchange possibilities (1-2, 1-3, 2-3), shown below; energy contribution 311..

1 t2 13 ra2 t1 13 T 12 11 t1 13 12
Overall, 311, + II..

rte _ti has two pairs in the same orbitals and one exchange possibility
for each spin pair.

Overall, 211, + 211..

b. Which state, 1 ¢ _1 t or T4 11 is lower in energy?

The state _T 4 _1 T is lower in energy because it has less Coulombic energy
of repulsion (I1. in comparison with 2I1.) and 1s stabilized by a greater number of
exchanges (311, in comparison with 211 ).
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