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Electronegativity	of	methane

Electronegativity	difference	of	methane.	Electronegativity	of	methane	gas.

The	Valence	Electrons	of	Covalent	Bond	The	electrons	in	the	outermost	shell	are	the	valence	electrons	on	an	atom	that	can	be	gained	or	lost	in	a	chemical	reaction.	Since	filled	d	or	f	subshells	are	rarely	disturbed	in	a	chemical	reaction,	we	can	define	valence	electrons	as	follows:	Electrons	on	an	atom	that	are	not	present	in	the	previous	rare	gas,
ignoring	filled	d	or	f	subshells.	Gallium	has	the	following	electron	configuration.	Ga:	[Ar]	4s2	3d10	4p1	4p	and	4p	electrons	can	be	lost	in	a	chemical	reaction,	but	not	electrons	in	the	filled	3d	subshell.	Gallium	thus	has	three	valence	electrons.	Bond	Covalent	Atoms	can	combine	to	obtain	one	octave	of	valence	electrons	by	sharing	electrons.	Two
fluorine	atoms,	for	example,	can	form	a	stable	F2	molecule	in	which	each	atom	has	one	octave	of	valence	electrons	sharing	a	pair	of	electrons.	A	couple	of	oxygen	atoms	can	form	an	O2	molecule	in	which	each	atom	has	a	total	of	eight	valence	electrons	sharing	two	pairs	of	electrons.	The	term	covalent	bond	is	used	to	describe	bonds	in	compounds	that
result	from	the	sharing	of	one	or	more	pairs	of	electrons.	How	Electron	Sharing	Obligations	Atoms	To	understand	how	sharing	a	pair	of	electrons	can	hold	atoms	together,	let’s	take	a	look	at	the	simplest	covalent	bond	–	the	bond	that	forms	when	two	isolated	hydrogen	atoms	join	together	to	form	an	H2	molecule.	H	+	H	An	isolated	hydrogen	atom
contains	a	proton	and	an	electron	held	together	by	the	adhesive	force	between	the	charged	particles	in	front.	The	magnitude	of	this	force	is	equal	to	the	product	of	the	charge	on	the	electron	(qe)	times	the	charge	on	the	proton	(qp)	divided	by	the	square	of	the	distance	between	these	particles	(r2).	When	a	couple	of	isolated	hydrogen	atoms	are
gathered,	two	new	attractive	forces	appear	due	to	the	attraction	between	the	electron	on	one	atom	and	the	proton	on	the	other.	But	also	two	repulsion	forces	are	created	because	the	two	negatively	charged	electrons	repel	each	other,	as	do	the	two	positively	charged	protons.	It	might	seem	that	the	two	new	repulsive	forces	balanced	the	two	new
attractive	forces.	If	that	happened,	the	H2	molecule	would	not	be	more	stable	than	a	couple	of	isolated	hydrogen	atoms.	But	there	are	ways	that	repulsive	forces	can	be	minimized.	As	we	have	seen,	electrons	behave	as	if	they	were	planes	rotating	on	an	axis.	Just	as	there	are	two	ways	a	plane	can	rotate,	there	are	two	possible	states	for	the	rotation	of
an	electron:	s	=	+1/2	and	s	=	-1/2.	When	electrons	are	coupled	so	as	to	have	opposite	spins,	the	repulsion	force	between	these	electrons	is	minimized.	The	repulsion	force	between	protons	can	be	minimized	by	putting	the	electron	pair	between	the	two	nuclei.	The	distance	between	the	electron	on	an	atom	and	the	nucleus	It	is	now	smaller	than	the
distance	between	the	two	cores.	As	a	result,	the	force	of	attraction	between	each	electron	and	the	nucleus	of	the	other	atom	is	is	is	that	the	power	of	repulsion	between	the	two	nuclei,	as	long	as	the	nuclei	are	not	joined	too	close.	The	net	result	of	the	coupling	of	the	electrons	and	their	placement	between	the	two	nuclei	is	a	more	stable	system	than	a
couple	of	isolated	atoms	if	the	nuclei	are	quite	close	together	to	share	the	pair	of	electrons,	but	not	so	close	that	the	repulsion	between	the	nuclei	becomes	too	large.	Hydrogen	atoms	in	a	H2	molecule	are	then	held	together	(or	linked)	by	sharing	a	pair	of	electrons	and	this	bond	is	the	strongest	when	the	distance	between	the	two	nuclei	is	about	0.074
nm.	There	is	a	significant	difference	between	the	physical	properties	of	NaCl	and	Cl2,	as	shown	in	the	table	below,	resulting	from	the	difference	between	ionic	bonds	in	NaCl	and	covalent	bonds	in	Cl2.	Some	physical	properties	of	NaCl	and	Cl2	NaCl	Cl2	Phase	at	room	temperature	Solid	gas	density	2.165	g/cm3	0.003214	g/cm3	Melting	temperature
801C	-100.98C	boiling	point	1413C	-34.6C	Capacity	of	a	watery	solution	to	conduct	electricity	pipelines	Do	not	lead	Each	Na+	ion	in	NaCl	is	surrounded	by	six	Cl-	figure	under	ions	and	vice	versa.	The	removal	of	an	ion	from	this	compound	therefore	involves	the	breakup	of	at	least	six	bonds.	Some	of	these	bonds	should	be	broken	to	dissolve	NaCl,	and
everyone	should	be	broken	to	boil	this	compound.	As	a	result,	ionic	compounds	like	NaCl	tend	to	have	high	melting	points	and	boiling	points.	Ionic	compounds	are	therefore	solid	at	room	temperature.	Cl2	consists	of	molecules	in	which	an	atom	is	closely	linked	to	another,	as	shown	in	the	above	figure.	Covalent	bonds	within	these	molecules	are	at
least	as	strong	as	an	ionic	bond,	but	we	must	not	break	these	covalent	bonds	to	separate	a	Cl2	molecule	from	another.	As	a	result,	it	is	much	easier	to	dissolve	Cl2	to	form	a	liquid	or	boil	it	to	form	a	gas,	and	Cl2	is	a	gas	at	room	temperature.	The	difference	between	ionic	and	covalent	bonds	also	explains	why	aqueous	solutions	of	ionic	compounds	lead
electricity,	while	aqueous	solutions	of	covalent	compounds	do	not.	When	a	salt	dissolves	in	water,	ions	are	released	in	solution.	H2O	NaCl(s)	Na+(aq)	+	Cl-(aq)	These	ions	can	flow	through	the	solution,	producing	an	electric	current	that	completes	the	circuit.	When	a	covalent	compound	dissolves	in	water,	neutral	molecules	are	released	in	the	solution,
which	cannot	carry	an	electrical	current.	H2O	C12H22O11(s)	C12H22O11(aq)	When	two	chlorine	atoms	join	to	form	a	covalent	bond,	each	atom	contributes	to	forming	an	electron	to	form	a	pair	of	electrons	shared	equally	by	the	two	atoms,	as	shown	in	the	figure	below.	When	a	sodium	atom	is	combined	with	a	chlorine	atom	to	form	an	ionic	bond,
each	atom	still	contributesElectron	to	form	a	pair	of	electrons,	but	this	pair	of	electrons	is	not	shared	by	the	two	atoms.	Electrons	spend	most	of	them	on	the	chlorine	atom.	Ion	and	covalent	bonds	differ	to	the	extent	that	an	electron	pair	is	shared	by	the	bonding	atoms.	When	one	of	the	atoms	is	much	better	at	attracting	electrons	to	itself	than	the
other,	the	bond	is	ionic.	When	atoms	are	roughly	equal	in	their	ability	to	attract	electrons	to	themselves,	the	atoms	share	the	electron	pair	more	or	less	equally,	and	the	bond	is	covalent.	As	a	general	rule,	metals	often	react	with	non-metals	to	form	ionic	compounds	or	salts,	while	non-metals	combine	with	other	non-metals	to	form	covalent	compounds.
This	general	rule	is	useful,	but	it	is	also	naive,	for	two	reasons.	The	only	way	to	determine	whether	a	compound	is	ionic	or	covalent	is	to	measure	the	relative	ability	of	atoms	to	attract	electrons	in	a	bond	to	them.	Any	attempt	to	divide	the	compounds	into	only	two	classes	(ionic	and	covalent)	is	bound	to	fail	because	the	bond	of	many	compounds	lies
between	these	two	extremes.	The	first	limitation	is	the	basis	of	the	concept	of	electronegativity.	The	second	serves	as	the	basis	for	the	concept	of	polarity.	Electronegativity	The	relative	ability	of	an	atom	to	attract	electrons	in	a	bond	to	itself	is	called	the	electronegativity	of	the	atom.	Atoms	with	large	electronegativities	(such	as	F	and	O)	attract
electrons	into	a	bond	better	than	those	with	small	electronegativities	(such	as	Na	and	Mg).	The	electronegativities	of	the	main	elements	of	the	group	are	shown	in	the	following	figure.	When	the	magnitude	of	the	electronegativities	of	the	main	elements	of	the	group	is	added	to	the	periodic	table	as	the	third	axis,	the	results	shown	in	the	figure	below
are	obtained.	There	are	several	clear	patterns	in	the	data	of	the	two	figures	above.	Electronegativity	increases	steadily	from	left	to	right	along	a	row	of	the	periodic	table.	Electronegativity	decreases	by	one	column	of	the	periodic	table.	Using	Electronegativity	to	Identify	Covalent	Ionic,	Covalent	and	Polar	Compounds	When	the	difference	between	the
electronegativities	of	the	elements	of	a	compound	is	relatively	large,	the	compound	is	best	classified	as	ionic.	Example:	NaCl,	LiF	and	SrBr2	are	good	examples	of	ionic	compounds.	In	each	case,	the	electronegativity	of	the	non-metallic	is	at	least	two	units	larger	than	that	of	the	metal.	NaCl	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Cl	EN	=	3.16	Ã	Ã	Ã	Ã	Ã	Ã	Br	EN	=	2.96
Ã	Na	EN	=	0.93	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	̈	EN	=	3.00	Ã	̈	Ã	̈	Ã	̈	EN	=	2.01	Ã	̈	Ã	̈	One	can	then	assume	a	net	transfer	of	electrons	from	metal	to	non-metal	to	form	positive	and	negative	ions	and	write	the	Lewis	structures	of	these	compounds	as	shown	in	the	figure	below.	These	compounds	all	have	a	high	melting
point	and	boiling	point,	as	would	be	expected	for	ionic	compounds.	NaCl	LiF	SrBr2	MP	801oC	to	846oC	to	657oC	to	BP	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â
Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	dissolve	in	water	to	give	aqueous	solutions	that	lead	electricity,	as	you
would	expect.	When	theOf	the	elements	in	a	compound	are	about	the	same,	the	atoms	share	electrons,	and	the	substance	is	covalent.	Example:	examples	of	covalent	compounds	include	methane	(CH4),	carbon	dioxide	(NO2)	and	sulfur	anhydride	(SO2).	CH4	NO2	SO2	C	EN	=	2.55	or	EN	=	3.44	or	EN	=	3.44	H	EN	=	2.20	N	EN	=	3.04	S	EN	=	2.58	EN
=	0.35	EN	=	0.40	EN	=	0.86	These	compounds	have	relatively	low	melting	points	and	boiling	points,	such	as	It	could	be	provided	for	covalent	compounds,	and	are	all	gases	at	room	temperature.	CH4	NO2	SO2	MP	-182.5OC	-163.6OC	-75.5OC	BP	-161.5OC	-151.8OC	-10OC	inevitably,	there	must	be	compounds	that	fall	between	these	extremes.	For
these	compounds,	the	difference	between	the	electronegities	of	the	elements	is	quite	large	enough	to	be	significant,	but	not	large	enough	to	classify	the	compound	as	ionic.	Consider	water,	for	example.	H2O	O	en	=	3.44	h	en	=	2.20	en	=	1.24	Water	is	not	purely	ionic	nor	purely	covalent.	It	does	not	contain	positive	and	negative	ions,	as	indicated	by
the	Lewis	structure	on	the	left	in	the	figure	below.	But	the	electrons	are	not	shared	in	the	same	way,	as	indicated	by	the	Lewis	structure	on	the	right	in	this	figure.	Water	is	better	described	as	a	polar	compound.	An	end,	or	pole,	of	the	molecule	has	a	partial	positive	charge	(+),	and	the	other	end	has	a	partial	negative	charge	(-).	As	a	rule,	when	the
difference	between	the	electronegities	of	two	elements	ì	less	than	1.2,	we	assume	that	the	link	between	the	atoms	of	these	elements	is	covalent.	When	the	difference	is	larger	than	1.8,	the	binding	is	assumed	to	be	ionic.	The	compounds	for	which	the	difference	of	electronegity	is	between	approximately	1.2	and	1.8	are	better	described	as	polar	or
covalent	polars.	Covalente:	EN
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