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Figure 12. Radial distributions of clectron density of the Fe
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The abscissa is a distance from the atomic center. The solid
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Table 11.1* Some hybridization schemes
Coordination number Arrangement Composition
2 Linear sp, pd, sd
Angular sd
3 Trigonal planar sp?, pid
Unsymmetrical planar spd
Trigonal pyramidal pd?
4 Tetrahedral sp?, sd?
Irregular tetrahedral spd®, pid, dp*
Square planar prd?, spid
5 Trigonal bipyramidal spd, spd*
Tetragonal pyramidal spd?, sdl, pd?, p*d?
Pentagonal planar prd®
6 Octahedral spid®
Trigonal prismatic spd?, pd®
Trigonal antiprismatic p'd*
* Source: H. Eyring, J. Walter, and G.E. Kimball, Quantun: chemistry, Wiley (1944}, 31
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Valence Bond Theory

4.Tetrahedral sp® —hybrides &
: y H+JJ—1H
;
An sp® hybrid orbital formed from the
i superposition of s and p orbitals on the
71\, same atom. There are four such hybrids:
%, each one points towards the corner of a
regular tetrahedron. The overall electron
e density remains spherically symmetrical.
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Valence Bond Theory
H
Constructive H+J,‘—:H
interference .|.
4.Tetrahedral H

sp3 — hybrides

A more detailed re?resentation of the
- formation of an sp” hybrid by
interference between wavefunctions
centred on the same atomic nucleus.
(To simplify the representation, we
have ignored the radial node of the 2s
orbital.)
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Valence Bond Theory
4.Tetrahedral sp3 — hybrides

use of sp3 - hyBrides

A first approximation to the valence-bond
description of bonding in an H.O molecule
Each o bond arises from the overlap of an
H1s orbital with one of the O2p orbitals.
This model suggests that the bond angle
should be 90°, which is significantly
different from the experimental value.

Use of
p - orbitals

http://www.cobalt.chem.ucalgary.ca/ziegler
/Lec.chm373/lec24/
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