The Polarity of Sodium Chloride
The energy analysis performed in class indicates that the bonding in NaCl should be ionic.  This conclusion can be validated by various methods.

1) The dipole moment of gaseous NaCl.
Let us assume for the moment that the bonding in NaCl is 100%.    In this case, the charge on the sodium is a full +1 and the corresponding charge on the chlorine is a full 

-1.  The bond length of NaCl, i.e. re, is 2.361 Å or 2.361 x 10-10 m.  Therefore, the predicted dipole moment is given by

( = (2.361 x 10-10 m)(1.6022 x 10-19 C) = 3.783 x 10-29 C-m.

We convert this result to Debye by dividing by the conversion factor 3.336 x 10-30 and obtain μ(100% ionic) = 11.34 D.  The experimental value of the dipole moment obtained from microwave spectroscopy is 9.001 D.  This is close to 11.34 D.  Furthermore, the ratio, (9.001 D)/(11.34 D) = 0.7937, indicates that the bonding is close to 80% ionic.

2) Computational quantum mechanics.
One can calculate the wave function for NaCl and from this rigorously calculate the electric field around the molecule.  This is shown by the lower figure.  The surface plots electron density and the surface is colored by the value of the electrical potential at the surface.  Red indicates an attractive interaction between a positive test charge and the surface; blue, a repulsive interaction.  One can fit the electric field to a dipole model and obtains 0.83 as the partial charge on the sodium.  This is consistent with the interpretation of the experimental value of the dipole moment.
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