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Electronegativity is an important part of the intuitive approach to understanding nature
that sets chemists off from other physical scientists. Its modern history spans about
50 years. But even to this day there is no definite answer to the question, “What is
electronegativity?”. This fact leads naturally to the following additional questions: Why
is electronegativity so useful to chemists? And why has it had such a long existence?

Mullay (1987)
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E, HE LiF
Electronegativity difference 4.0 - 4.0 =0 40-21=19 40-10=30
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Between Bonded Atoms Type of Bond
Less than 0.5 Nonpolar covalent
05to 19 Polar covalent

Greater than 1.9

Ions formed

of o7
H——-0:CL:

Difference in
Bond Electronegativity Type of Interaction
(a) O—H 35-21=14 Polar covalent
(b) N—H 3.0-21=09 Polar covalent
(c) K—Br 2.8—08 =20 Ions formed
(d) C—Mg 25-12=123 Polar covalent

Cargas Parciales



Sustitucion Electrofilica en Aromaticos
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Acidity: The Persistence of the Everyday In

the Scientific Chang (2012)

What does the degree of Lewis acidity mean, even
theoretically? It would have to be something like the
propensity to accept electron pairs, but there would be
several different theoretical ways of making that notion
properly quantitative, not to mention linking those ways to
performable measurement operations. (p. 696)



Compound
HF

HCI

HBr

HI

Bond Length (A)

0.92
1.27
1.41
1.61

Electronegauvity
Difference

1.9
0.9
0.7
0.4

Dipole Moment (D)
1.82
1.08
0.82
0.44

Bl

HCl

I_L:

Qr

HBr

Momento Dipolar quimico

(Malone 1932)
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Electronegatividad de Pauling (1932)

Enlace Homopolar AA: Hz; Cl; ; etc...

l/}AA — al’[)A: A + bl/)A+A_ + ClpA_A+

Enlace Covalente AB (tienen la misma electronegatividad) b = ¢

Wap = aPA: B + bYpA*B™ + cpA"B*

La energia de estos enlace covalentes NORMALES (b=c) se calcula usando el Postulado de aditividad.
No hay ningun tipo de componente ionica.
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Electronegatividad de Mulliken (1934)

lpAB = CU./)A:B + blpA_l_B_ + ClpA_B-l_

Es necesario determinar las condiciones de A y B tienen la misma
electronegatividad (b =c)

AB=A++B vy AB =A +B+

Condicién de la misma energia para obtener los iones de sus atomos
separados.

A+ +B- =A +B+

I, —Ag =I5 —A, donde I es el potencial de ionizacién y A la afinidad electrénica
I, tA, =15+ Ap

La electronegatividad de Mulliken se define como

Xa = 1/2 (Is + Ay)

Es una propiedad de atomos aislados medida a través de 1 potencial de ionizacion.
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La propiedad de la electronegatividad de un atomo en
una molécula es diferente del potencial de ionizacion
del atomo y de su afinidad electronica... aunque esta
relacionada a esas propiedades de una manera
general.” (Pauling 1960)

It iIs clear that absolute EN differs substantially from
Pauling EN. It applies to molecules, ions, and radicals, as
well as to atoms. For the latter, it is a property of a free
atom in the ground state and not an atom in an excited
valence state, suitable for its appearing in a molecule.
Pearson (1990)
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Table 1. Comparison of selected electronegativity values®

Atom Pauling Mulliken-Jaffe Allred-Rochow Gordy Sanderson
(Orbital)
H 2.2 2.21 (s) 2.20 2.17 2.31
Li 0.98 0.84 (s) 0.97 0.96 0.86
Be 1.57 1.40 (sp) 1.47 1.38 1.61
B 2.04 1.93 (sp”) 2.01 1.91 1.88
C 2.55 2.48 (sp?) 2.50 2.52 2.47
N 3.04 2.28 (p) 3.07 3.01 2.93
O 3.44 3.04 (p) 3.50 3.47 3.46
F 3.98 3.90 (p) 4.10 3.94 3.92
Na 0.93 0.74 (s) 1.01 0.90 0.85
Si 1.90 2.25 (sp?) 1.74 1.82 1.74
Cl 3.16 2.95 (p) 2.83 3.00 3.28
Ge 2.01 2.50 (sp?) 2.02 1.77 2.31
Br 2.96 2.62 (p) 2.74 2.68 2.96
Sn(IV) 1.96 2.44 (sp’) 1.72 - 2.02
I 2.66 2.52 (p) 2.21 2.36 2.50
Correlation
coefficient - 0.926 0.983 0.993 0.989

* All from Ref. 5 except Gordy which is from: Gordy, W., Cook, R. L.: Microwave Molecular
Spectra: In: Technique of Organic Chemistry 9, 2, 2nd E. (West, W., Ed.), Wiley (Interscience)
1970



Una definicion correcta de la X debe ser totalmente compatible y hacer una conexion
directa con los métodos de investigacion de la mecanica cuantica, usados por los
cientificos profesionales para sus predicciones y explicaciones detalladas sobre la quimica
contemporanea y los problemas de la fisica del estado sélido. (Allen 1994)
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chemistry, electronegativity is one of the more enduring. Purportedly introduced two
centuries ago by Berzelius,it still features in many theories, albeit like the concepts
valence, bond and structure], without ‘first-principle underpinning’. This means that they
are not represented by quantum-mechanical observables,have served a noble purpose in
the past and are now obsolete. (boeyens 2003)
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