Answer on Question #49538 — Chemistry — Inorganic Chemistry
Question:
Discuss variation method of valence.

Answer:

Valence bond method: A quantum mechanical
approximation method used to describe bonding in
molecules. In contrast to the Molecular orbital theory
(scc), the V. is based on the assumption that atomic
orbitals arc largely rctained in the molecule, and is
usually applicd only to the valence clectrons. Differ-
ent possible distributions of these c¢lectrons among
the atomic orbitals of a molecule produce different
valence structures. These determinant wavelunctions
(sec Antisymmetry) can be constructed mathemati-
cally from the occupied atomic orbitals, and repre-
scnted symbolically by valence dash formulas. The
total wavefunction ¥ of the molecule is approximated
in the V. by a lincar combination of valence struc-
tures: W = T Cxp,, where ¢, is the wavefunction of
valence struédture f. The coefficients C, are deter-
mined using the varnation method to minimize the
total energy. Valence structures do not actually cxist,
but are only a device used to represent the true bond-
ing state. For the hydrogen molecule, the lincar com-
bination of the covalent valence structure H, -Hg with
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the two ionic valecnce structures H, Hgand H, lfl),gim
a good description of the bonding state; in it, the
covalent valence structure makes the greatest con-
tribution. The bonding in benzene can be represented
in simplified form as a combination of the Kekulé
formulas K, and K; plus the Dewar formulas D,, D,
and Dy (sce Resonance). It has been calkculated that
cach Kckulé structure contributes about 39% of the
total wavefunction, and cach Dewar structurc, about
7.3%. If only one valence structure makes a signifi-
cant contribution to the energy of the ground state,
one speaks of approximately localized valency; other-
wise, it is nonlocalized valency. The calculations for
larger molecules using the V. are complicated by the
large numbers of valence structurcs which have to be
taken into acount. The method is therefore most im-
portant for qualitative interpretation of molecular
bonding.
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