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The ionic bond is most easily understood with reference to a gas—phase molecule, such as NaCl. At
internuclear distance not far from the equilibrium distance it appeats to be satisfactory to treat the
molecule as an Na* ion bound to a Cl” ion by the coulombic attraction of the opposite charges.

If the charges on the ions are ¢, and g, (for NaCl the vaiue of q1 is +e and that of ¢, is —e), the
clecirostatic attraction leads to the aftractive—energy term, grqa/d4meer, where » is the internuclear
separation. The effect of this energy term is to draw the ions together.

An opposing effect exists in the form of a repulsion between the nuclei and their closed shells of
electrons.

This repulsion term cannot easily be deduced, and it is satisfactory here to use an empirical expression
to represent the repulsion that scts in at small internuclear distances. The form of the variation of this
repulsive—energy contribution with internuclear distance has been shown by Born and Mayer to be
satisfactorily represented by an empirical equation of the form

Urep =bexp(-r/ p) (1)

where p and & are empirical constants. Furthermore, to a quite good approximation, the constant p can
be taken to be the same for all ionic molecules and is equal to 0.30 x 107 ;. The total energy function
for an ionic bond can then be written

U=-T92_, pexp(—(3.3x101%) ?
dmeyr

The value of the remaining empirical constant » can be assigned, for a given molecule, so that the
total potential-energy curve constructed from equation (2) will have a minimum of an internuclear

separation equal to the experimentally determined equilibrium internuclear distance.

(G M. Barrow &, "Physical Chemistry” X ¥ #ki 1., —IMEIE)
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