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The first ionization energies of BF, CO, and N, are 11.06 eV, 14.01 eV, and
15.57 eV, respectively. Explain the increase in ionization energy for this
isoelectronic series on the basis of atomic-orbital composition of the highest

occupied molecular orbital.
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Note: Not showing s-p mixing for all 3 molecules.

We can answer this question simply by inspecting the HOMO levels of each
molecule because the HOMO level is a minimum value for ionization energy
(IE). The HOMO level of BF is the highest since it is higher than -14.0 eV.
The HOMO level of CO is slightly higher than the O 2p orbital (-15.8 eV)
from s-p mixing; therefore, its HOMO level is lower than the HOMO level
~ of BF, so its IE is larger. The HOMO level of N, is the lowest because its
3o bond is strongly bonding despite weak s-p mixing. Therefore, diatomic

nitrogen has the largest IE.
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