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Teoria da Ligacao de Valéncia

Estruturas de Lewis (1916)

F o+ B —(HF) ou :F—F:
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Fig. 11.6 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.
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Hibridizacao de Orbitais
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Table 11.1% Some hybridization schemes

Coordination number Arrangement Composition

2 Linear sp, pd, 5d
Angular sd

3 Trigonal planar sp?, pid
Unsymmetrical planar spd
Trigonal pyramidal pd?

4 Tetrahedral sp”, sd”
Irregular tetrahedral spd?, p?d, Ay’
Square planar pd?, sptd

5 Trigonal bipyramidal spPd, spd?
Tetragonal pyramidal spid?, sdt pd*, pPd?
Pentagonal planar pd?

6 Octahedral sprd
Trigonal prismatic spdd, pd®
Trigonal antiprismatic pd?

* Source: H. Byring, T. Walter, and G.E. Kimball, Quantum chemisiry, Wiley (1944,



Vacant
p orbitals

D. McQuarrie, J. D. Simon, Physical Chemistry, Univ. Sc. Books, 1997, cap. 10.1
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Fig. 11.5 — Grificos de densidade clectrénica, ¢*¢), em virias bases de fungbes para as
orbitais moleculares simetrizadas dos electroes de valéncia da molécula de dgua. As densi-
dades rtepresentadas referem-se aos pontos de um plano basal que passa pelos trés nicleos
da molécula, excepto na orbital molecular 1b1 onde o plano basal é perpendicular ao plano

da molécula, passa pelo niicleo do dtomo de oxigénio o bissecta o dngulo das ligagdes.
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Table 8.1 Molecular Orbitals for the Ground State of the H,O Molecule with R(O—H) = 0.9581 A, ¥ H—O—H = 105°

COEFFICIENTS IN ¢, = L,Cji

Molecular Orbital
Orbital @i(1s) @2(2s) ?3(2p,) o(H + H') @s(2p.) @s(2p;) @7(H - H) Energy ¢; (eV)
la,(¢y) 1.0002 0.0163 0.0024 -0.0033 0 0 0 -557.27
2a,(¢2) -0.0286 0.8450 0.1328 0.1781 0 0 0 -36.19
3a,(¢3) -0.0258 -0.4601 0.8277 0.3441 0 0 0 -13.20

4a,(pu) ~0.086 -0.833 ~0.642 1.061 0 0 0 13.7
1by(@s) 0 0 0 0 1 0 0 -11.79
162( ) 0 0 0 0 0 -0.5428 0.7759 -18.55
2by () 0 0 0 0 0 -1.013 1.230 . 159

“From F. O. Ellison and H. Shuli. J. Chem. Phys. 23, 2348 (1955).
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Diagrama de correlacao de Walsh
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Diagrama de correlacao de Walsh
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Teoria de Huckel
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