
Electronegativity

The	ability	to	bind	bonding	electron	pairs	during	the	formation	of	a	chemical	bond	is	different	for	different	atoms	of
elements.	A	measure	of	this	ability	is	the	dimensionless	electronegativity	of	the	elements	χ	.	Simply	put,	the
higher	the	electronegativity	of	an	element,	the	more	it	attracts	bonding	electrons	to	itself.

The	opposite	of	electronegativity	is	electropositivity	,	which	expresses	the	ability	to	donate	an	electron	to	another	atom

Electronegativity	of	elements	in	the	periodic	table	increases	from	left	to	right	in	periods	and	decreases	from	top	to
bottom	in	groups.	The	most	electronegative	are	the	halogens	(led	by	fluorine	),	on	the	contrary,	the	least
electronegative	are	the	alkali	metals.

The	most	widely	used	definition	of	the	electronegativity	of	elements	comes	from	Linus	Pauling	.	It	is	based	on	the
observation	that	the	covalent	bond	in	the	two-element	compound	A–B	is	stronger	than	we	would	expect	based	on	the
properties	of	the	bonds	in	compounds	A–A	and	B–B.	Pauling	attributed	this	"additional	stabilization"	of	the	bond	to	the
electrical	force	that	acts	between	the	partially	ionized	atoms	involved	in	the	bond.

As	we	mentioned,	it	can	be	experimentally	verified	that	the	dissociation	energy	of	the	covalent	bond	in	the	diatomic
compound	A–B	is	greater	than	the	average	of	the	dissociation	energies	of	the	bonds	in	the	compounds	A–A	and	B–B:

The	magnitude	of	this	difference	corresponds	to	Pauling's	definition	of	electronegativity	difference:

See	also:	Electronegativity#Methods	of	calculation	(https://en.wikipedia.org/wiki/Electronegativity#Methods_of_calculatio
n)	Based	on	empirical	measurements,	only	the	electronegativity	difference	of	the	atoms	in	the	compound	can	be
calculated.	In	order	to	be	able	to	tabulate	electronegativity	for	each	element,	a	reference	point	is	arbitrarily	set	in	the	so-
called	Pauling	scale.	Originally	it	was	the	electronegativity	of	fluorine	(established	as	4.0	by	Pauling),	today	it	is	the
electronegativity	of	hydrogen	(2.20	in	the	latest	revision).

Strictly	speaking,	the	electronegativity	of	an	atom	depends	on	the	bonding	context	-	in	different	compounds	the
electronegativity	of	the	same	element	varies	slightly.

Dependance	of	electronegativity	on	the	position	of	the	element	in
the	periodic	table

→	Atomic	radius	decreases	→	Ionization	energy	increases	→	Electronegativity	increases	→
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Lanthanoids *
	

La
1.1

Ce
1.12

Pr
1.13

Nd
1.14

Pm
1.13

Sm
1.17

Eu
1.2

Gd
1.2

Tb
1.1

Dy
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Yb
1.1
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1.27

Actinoids **
	

Ac
1.1

Th
1.3

Pa
1.5

U
1.38

Np
1.36

Pu
1.28

Am
1.13

Cm
1.28

Bk
1.3

Cf
1.3
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1.3

Fm
1.3

Md
1.3

No
1.3

Lr
1.291

Bond	polarity
Most	often,	the	electronegativity	of	elements	is	used	to	estimate	the	properties	of	the	bonds	in	the	compounds
they	form.	The	greater	the	difference	in	electronegativities	of	atoms	connected	by	a	bond,	the	more	polar	this	bond
is.
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Type	of	bond	according	to	electronegativity
difference

Binding	type Elektronegativity	difference

Nonpolar	covalent <	0,4

Polar	covalent 0,4	–	1,7

Ionic >	1,7

Bonds	between	the	same	elements,	e.g.	C–C	bonds	between	carbons	in	organic	compounds,
are	non-polar	–	both	atoms	have	the	same	electronegativity,	so	the	difference	is	zero.
C–H	bonds	are	also	non-polar	(electronegativity	difference	just	below	0.4).	In	contrast,	C–O,	C–N
or	N–H	bonds	are	polar	(electronegativity	differences	1.0;	0.6;	1.4).
Sodium	chloride	NaCl	is	an	ionic	compound	(electronegativity	difference	1.9).
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