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Many properties of gases and liquids have been calculated and explained in
terms of a commonly used interaction energy function, such as Lennard-Jones
(12:6) potential. In an ionic crystal, the charge distribution on each ion has
approximately spherical symmetry and they interact according to central force
law. Thus, it seems reasonable to assume that ions of an ionic crystal are of the
same electronic structure as an inert gas, possess overiap energy (and Van der
Waals energy), following a law with the same interionic distance variation as for
two inert gas atoms. Tt is therefore, possibie to describe a nuinber of properties
of ionic crystals on & common basis with the help of Lennard- Jones (12:6) poten-
tial in conjunction with the term for Coulomb energy. This, thus, affords a uni-
fied approach for evaluating and interpreting the properties of ionic crystals
as well as the knowledge about the interaction forces and it is reasonable to assume
that such an analysis will achieve considerable success.

The energy per ceil in an ionic crystal may be represented as

ae? B C \

#) =~ %4 B Ce,) )

where a is Madclung’s constant, e is the electronic charge,  is the interionic
distance, B is the repulsive parameter which is calculable, ¢ is the Van der
Waals constant and ¢, is zero point vibrational energy.

In Eq. (1) we have not considered the dipole-quadrupole Van der Waals
term and effect of overlap potentials other than the nearest neighbours because
they do not alter the estimates of various properties appreciably.

Finding the first and second derivaties of Eq. (1) and equating it with the
well known expressions involving compressibility, molar volume and temperature
(Huggins, 1937) expresions for the parameters B and C can be derived and
their values obtained with the help of the experimental data for various observ-
able properties. Alternatively, B can be obtained in the above manner and C
can be used directly from the optical data of Huggins and Mayer (1933).
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pressions can be derived for various crystal properties and the values of the B
and ' can be used to compute them. Following this scheme we calculated the
values of the cohesive energy, compressibility and the coefficient, of linear expan-
sion for a few representative alkali halide crystals (reported in Table 1,) and
compared them with the experimental values and also with other determinations,
The results based on the Lennard-Jones (12:6) potential are quite consistent with
other determinations. The discrepancies with the experimental data become
more pronounced as we proceed towards lighter alkali halides but the agreement
is quite satisfactory for heavier compounds. Details and also computations foc
other metal halide crystals heavier than alkali halides will be published later.
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