substance: boron compounds, general properties
property: general remarks on structure and chemical bond

The boron cmpounds and especially the borides show a wide variety of structures mpdsitions which
include single atms, connected pairsnultiple chains, planar networks and polyhedral groupings which are
preferably based on octahedra, icosahedra or exae canplex polyhedral structures. This variety is the
consequence of the peculiar electronic structure of boransatharacterized by an unpaired electron in the
282p! configuration of the outer electron shell of the isolated borom,atmd leading to the various
combinations of 3p, sp, sB, and sp electron configurations by the electron interchange between boros ato

by the interaction with electrons of other atoms.

From this point of view according to Serebryakova [79S] the borides can be divided into three classes:

1. Borides fomed by elenents with s outer electrons and with the deeper electron sheifdetely occupied or
completely unoccupied (borides of the alkaline metals, beryllium, magnesium, alkaline earth metals).

2. Borides fomed by elenents with s outer electrons and ingaete d or fd subshells (borides of the 1V to VIII
group elements (the transition metals, the rare earths metals and the actinides).

3. Borides formed by elements with s, p outer electrons (e.g. BN, BP).

Each of these classes of borides can be divided into two groups:

a) Metal-rich borides (compositions like W&z Me3B, Me,B, MeB.
b) Boron-rich borides (compositions like MgBeBg,MeB;5,MeB,41, MeBgg. 100.

From lower to higher borides the tendency of therfation of direct B — B bonds with covalent bond character
increases leading to the changearinmetallic conduction of lower borides torsieonduction of higher borides.
Nevertheless no generahit between both types of solids with regard to thenposition can be indicated
[77S1, 7752, 79S]. On the binding in borides, see also [77S3].
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