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Bonding theories : A Review 
                                                             Surbhi Goyal

Abstract 

Bonding' as a crucial factor of the early post-partum entered obstetric and 
paediatric practice after the publication of Maternal and Infant Bonding in 1976 
by Klaus and Kennell. The concept has held its place since, as witnessed by 
medical textbook accounts of it, and the perception of ‘instantaneous bonding’ as 
a vital component of the ideal birth experience has dominated media 
representations of childbirth and, until very recently, feminist writing. Only 
during the last few years has this literature taken into account research findings concerning the guilt and 
anxiety experienced by women whose expectations regarding ‘bonding’ are not realised. While it is now 
generally acknowledged that maternal attachment develops over an extended period of time, ‘bonding’ as 
used extensively in both popular and scientific literature conflates a wide range of meanings and blurrs 
the boundaries between process and outcome. This facilitates the entry of ideological elements into a field 
which is, by its very nature, deeply significant for human experience. We therefore argue for a continuing 
critical appraisal of the role of ‘bonding’ in both general and scientific research. 
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Valence bond theory 

Several theories currently are used to interpret bonding in coordination compounds. In the valence bond 
(VB) theory, proposed in large part by the American scientists Linus Pauling and John C. Slater, bonding 
is accounted for in terms of hybridized orbitals of the metal ion, which is assumed to possess a particular 
number of vacant orbitals available for coordinate bonding that equals its coordination number. Each 
ligand donates an electron pair to form a coordinate-covalent bond, which is formed by the overlap of an 
unoccupied orbital of the metal ion and a filled orbital of a ligand. The configuration of the complex 
depends on the type and number of orbitals involved in the hybridization—
e.g., sp (linear), sp

3 (tetrahedral), dsp
2 (square planar), and d2

sp
3 (octahedral), in which the superscripts 

denote the number of orbitals of a particular type. In many cases, the number of unpaired electrons, as 
determined by magnetic susceptibility measurements, agrees with the theoretical prediction. The theory 
was modified in 1952 by the Canadian-born American Nobel chemistry laureate Henry Taube, who 
distinguished between inner orbital complexes (d2

sp
3) and outer orbital complexes (sp

3
d

2) to account for 
discrepancies between octahedral complexes. The main defect of the simple VB theory lies in its failure 
to include the antibonding molecular orbitals produced during complex formation. Thus, it fails to offer 
an explanation for the striking colours of many complexes, which arise from their selective absorption of 
light of only certain wavelengths. From the early 1930s through the early 1950s, VB theory was used to 
interpret almost all coordination phenomena, for it gave simple answers to the questions of geometry and 
magnetic susceptibility with which chemists of that time were concerned. 
Crystal field theory 
Considerable success in understanding certain coordination compounds also has been achieved by treating 
them as examples of simple ionic or electrostatic bonding. The German theoretical physicist Walther 
Kossel’s ionic model of 1916 was revitalized and developed by the American physicists Hans 
Bethe and John H. Van Vleck into the crystal field theory (CFT) of coordination, used by physicists as 


