Pure covalent and pure ionic bonds are extreme bond types only.   There are a large number of bondings intermediates between them.

A.
Pure covalent bonds

Pure covalent bond is found only in homonuclear diatomic molecules in which two bonding atoms are the same and have same electronegativity.       Electronegativity is a measure of the atom to attract bonding electrons to itself in bonding situation.     In homonuclear molecules, e.g. H2 , Cl2 , O2 , atoms of same electronegativity are bonded together.   They attract the bonding electrons equally.    Thus, there will be an even sharing of bonding electrons resulting in pure covalent bond.

The electron cloud of hydrogen molecule is shown as follows:
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B.
Covalent bonds with ionic character

But in heteronuclear diatomic molecules in which two atoms of different elements are bonded together, there will be unequal sharing of bonding electrons.   For example, in the molecule of HCl, the more electronegative chlorine atom attracts the bonding electrons more tightly than the hydrogen atom.    Thus, the bonding electrons are concentrated on the chlorine atom in the molecule resulting in a permanent dipole moment, with one partial positive pole of H and one partial negative pole of Cl.    
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The unequal sharing of bonding electrons is known as covalent bond polarization and it occurs whenever two atoms of different electronegativities are bonded together.   The presence of electric dipole moment is an evidence of ionic character and the bond is not purely covalent.   It is partly ionic and partly covalent.   Actually, most of the covalent bonds we encounter are of this latter type.

C.
Pure ionic bonds 

Pure ionic bond is found only when the most electropositive element is bonded with the most electronegative element.   Pure ionic bond is formed when the transfer of electron is complete and the resulting cations and anions are discrete spherical entities.    Compounds like sodium and potassium halides have bond types nearly pure ionic.

D.
Pure ionic bonds with covalent character

In most ionic compounds like AgCl, ZnS, ... etc, polarization of ions has occurred resulting in covalent character in the bond type.    Under the influence of the electric field of the cation, the electron cloud of the anion (especially those large anion) is being distorted.   It results in partial electron sharing and the bond type is no longer purely ionic.
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The difference between theoretical and experimental lattice energies of AgBr is an evidence of the electron cloud polarization and the ions are not perfect spheres.   It is partly ionic and partly covalent.   Actually, most of the ionic bonds have different extent of covalent character.

From the above argument, pure ionic and pure covalent bonds occur rarely.    Most of the bondings are intermediate between pure ionic and pure covalent due to the polarization of covalent bonds and the polarization of ions.

