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[0 O O Polar covalent bonds can be regarded as having some degree of ionic character,and the distinction between
‘ionic’ and "covalent’ bond types is sometimes hard tomake. Some compounds have clear examples of both types
of bonding simulta-neously. Thus CaCO3 has well-defined carbonate ions [1 CO2-3[1 with C and O co-valently
bonded together; the complex ion also interacts ionically with Ca2+. Suchcomplex ions need not be discrete
entities but can form polymeric covalent net-works with a net charge, with ionic bonds to cations [J e.g. silicates;
see Topics D6and F40 . Even when only two elements are present, however, bonding may behard to describe in
simple terms. When a compound is molecular under normal conditions it is usual to regard itas covalent

(I although "ionic molecules’ such as NaCI[J g[I can at be made by vapor-izing the solid compounds at high
temperaturest] . When two elements of differentelectronegativity form a solid compound alternative descriptions
may be possible.Consider the compounds BeO and BN. Both form structures in which every atomis surrounded
tetrahedraUy by four of the other kind [J BN also has an alternativestructure similar to that of graphite[] . For BeO
this is a plausible structure on ionicgrounds, given that the Be2+ ion must be much smaller than 02- [J see Topic
D40 .On the other hand, many of the structures and properties of beryllium com-pounds are suggestive of some
degree of covalent bonding [J see Topic G30 . Thusone can think of BeO as predominantly ionic, but with the
oxide ion polarized bythe very small Be2+ ion so that electron transfer and ionic character are not com-plete. For
BN the electronegativity difference between elements is much less, andit would be more natural to think of polar
covalent bonding. The tetrahedral struc-ture of BN can be understood from its similarity to diamond, where each
carbonatom is covalently bonded to four others. The difference between two descriptions’polarized ionic' and
‘polar covalent' is not absolute but only one of degree. Whichstarting point is better cannot be laid down by rigid
rules but is partly a matter ofconvenience.One should beware of using oversimplified criteria of bond type based on
phys-ical properties. It is sometimes stated that 'typical’ ionic compounds have highmelting points and dissolve
well in polar solvents such as water, whereas covalentcompounds have low melting points and dissolve well in
nonpolar solvents. Thiscan be very misleading. Diamond, a purely covalent substance, has one of highestmelting
points known and is insoluble in any solvent. Some compounds welldescribed by the ionic model have fairly low
melting points; others are very insol-uble in water on grounds that can be explained perfectly satisfactorily in terms
ofions [ see Topic E4[7 .
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