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How	do	you	know	if	a	molecule	has	a	permanent	dipole

Explain	the	cause	of	a	dipole-dipole	force.	Dipole-dipole	interactions	occur	when	partial	charge	form	within	a	molecule	because	of	the	uneven	distribution	of	electrons.	Polar	molecules	align	so	that	the	positive	end	of	one	molecule	interacts	with	the	negative	end	of	another	molecule.	Unlike	covalent	bonds	between	atoms	within	a	molecule
(intramolecular	bonding),	dipole-dipole	interactions	create	attractions	between	molecules	of	a	substance	(intermolecular	attractions).	Intermolecular	forces	are	the	forces	of	attraction	or	repulsion	which	act	between	neighboring	particles	(atoms,	molecules,	or	ions).	These	forces	are	weak	compared	to	the	intramolecular	forces,	such	as	the	covalent	or
ionic	bonds	between	atoms	in	a	molecule.	For	example,	the	covalent	bond	present	within	a	hydrogen	chloride	(HCl)	molecule	is	much	stronger	than	any	bonds	it	may	form	with	neighboring	molecules.	Types	of	Attractive	Intermolecular	Forces	Dipole-dipole	forces:	electrostatic	interactions	of	permanent	dipoles	in	molecules;	includes	hydrogen
bonding.	Ion-dipole	forces:	electrostatic	interaction	involving	a	partially	charged	dipole	of	one	molecule	and	a	fully	charged	ion.	Instantaneous	dipole-induced	dipole	forces	or	London	dispersion	forces:	forces	caused	by	correlated	movements	of	the	electrons	in	interacting	molecules,	which	are	the	weakest	of	intermolecular	forces	and	are	categorized
as	van	der	Waals	forces.	Dipole-Dipole	Attractions	Dipole–dipole	interactions	are	a	type	of	intermolecular	attraction—attractions	between	two	molecules.	Dipole-dipole	interactions	are	electrostatic	interactions	between	the	permanent	dipoles	of	different	molecules.	These	interactions	align	the	molecules	to	increase	the	attraction.	An	electric	monopole
is	a	single	charge,	while	a	dipole	is	two	opposite	charges	closely	spaced	to	each	other.	Molecules	that	contain	dipoles	are	called	polar	molecules	and	are	very	abundant	in	nature.	For	example,	a	water	molecule	(H2O)	has	a	large	permanent	electric	dipole	moment.	Its	positive	and	negative	charges	are	not	centered	at	the	same	point;	it	behaves	like	a
few	equal	and	opposite	charges	separated	by	a	small	distance.	These	dipole-dipole	attractions	give	water	many	of	its	properties,	including	its	high	surface	tension.	Uneven	Distribution	of	Electrons	The	permanent	dipole	in	water	is	caused	by	oxygen’s	tendency	to	draw	electrons	to	itself	(i.e.	oxygen	is	more	electronegative	than	hydrogen).	The	10
electrons	of	a	water	molecule	are	found	more	regularly	near	the	oxygen	atom’s	nucleus,	which	contains	8	protons.	As	a	result,	oxygen	has	a	slight	negative	charge	(δ-).	Because	oxygen	is	so	electronegative,	the	electrons	are	found	less	regularly	around	the	nucleus	of	the	hydrogen	atoms,	which	each	only	have	one	proton.	As	a	result,	hydrogen	has	a
slight	positive	charge	(δ+).	Dipole-dipole	attraction	between	water	moleculesThe	negatively	charged	oxygen	atom	of	one	molecule	attracts	the	positively	charged	hydrogen	of	another	molecule.	Examples	of	Dipole-Dipole	Interactions	Another	example	of	a	dipole–dipole	interaction	can	be	seen	in	hydrogen	chloride	(HCl):	the	relatively	positive	end	of	a
polar	molecule	will	attract	the	relatively	negative	end	of	another	HCl	molecule.	The	interaction	between	the	two	dipoles	is	an	attraction	rather	than	full	bond	because	no	electrons	are	shared	between	the	two	molecules.	Two	hydrogen	chloride	molecules	displaying	dipole-dipole	interactionThe	relatively	negative	chlorine	atom	is	attracted	to	the
relatively	positive	hydrogen	atom.	Symmetrical	Molecules	with	No	Overall	Dipole	Moment	Molecules	often	contain	polar	bonds	because	of	electronegativity	differences	but	have	no	overall	dipole	moment	if	they	are	symmetrical.	For	example,	in	the	molecule	tetrachloromethane	(CCl4),	the	chlorine	atoms	are	more	electronegative	than	the	carbon
atoms,	and	the	electrons	are	drawn	toward	the	chlorine	atoms,	creating	dipoles.	However,	these	carbon-chlorine	dipoles	cancel	each	other	out	because	the	molecular	is	symmetrical,	and	CCl4	has	no	overall	dipole	movement.	Interactive:	Polarity	and	Attractive	StrengthAttractions	between	polar	molecules	vary.	Choose	a	pair	of	molecules	from	the
drop-down	menu	and	“pull”	on	the	star	to	separate	the	molecules.	Why	does	polarity	have	an	effect	on	the	strength	of	attraction	between	molecules?	Hydrogen	Bonds	Hydrogen	bonds	are	a	type	of	dipole-dipole	interactions	that	occur	between	hydrogen	and	either	nitrogen,	fluorine,	or	oxygen.	Hydrogen	bonds	are	incredibly	important	in	biology,
because	hydrogen	bonds	keep	the	DNA	bases	paired	together,	helping	DNA	maintain	its	unique	structure.	Dipole	Forces	–	YouTubeIn	this	video,	Paul	Andersen	describes	the	intermolecular	forces	associated	with	dipoles.	A	dipole	is	a	molecule	that	has	split	charge.	Dipoles	may	form	associations	with	other	dipoles,	induced	dipoles	or	ions.	An
important	type	of	dipole-dipole	forces	are	hydrogen	bonds.	Interactive:	Comparing	Attractive	ForcesExplore	different	attractive	forces	between	various	molecules.	Moderators:	Chem_Mod,	Chem_Admin	305174946	Posts:	61	Joined:	Fri	Sep	28,	2018	12:17	am	Postby	305174946	»	Thu	Nov	08,	2018	5:21	pm	Can	someone	explain	permanent	dipole
moments	to	me	please?	As	well	as	their	importance	105114680	Posts:	60	Joined:	Fri	Sep	28,	2018	12:23	am	Postby	105114680	»	Thu	Nov	08,	2018	5:41	pm	Permanent	Dipole	Moments	occur	when	the	difference	in	the	electronegativity	of	two	atoms	in	a	molecule	is	large.	The	more	electronegative	atom	will	attract	more	electrons,	thus	creating	a
partial	negative	charge	around	that	atom	and	a	partial	positive	charge	around	the	atom	with	the	lower	electronegativity.	Molecules	with	permanent	dipole	moments	are	just	polar	molecules,	as	opposed	to	having	dipole	moments	that	are	induced	by	other	molecules.	They	are	important	because	the	polarity	of	a	molecule	determines	many	of	its
properties	and	how	it	interacts	with	other	molecules.	Hope	this	helps!	Jessica	Chen	1F	Posts:	61	Joined:	Fri	Sep	28,	2018	12:17	am	Postby	Jessica	Chen	1F	»	Thu	Nov	08,	2018	5:43	pm	A	permanent	dipole	moment	is	when	the	molecule	is	polar.	The	two	or	more	atoms	within	the	molecule	must	have	substantially	different	electronegativities	(one	must
attract	electrons	more	than	the	other	and	becomes	more	negative	while	the	other	becomes	positive).	005115864	Posts:	64	Joined:	Fri	Sep	28,	2018	12:15	am	Postby	005115864	»	Thu	Nov	08,	2018	6:21	pm	A	permament	Dipole	moment	is	when	the	difference	of	electronegativity	between	two	atoms	is	so	large	that	it	holds	a	partial	positive	and	partial
negative	charge.	Hope	this	helps!	:)	Return	to	“Dipole	Moments”	Jump	to	Users	browsing	this	forum:	No	registered	users	and	0	guests	Is	there	a	way	to	figure	it	out	or	do	you	just	have	to	to	know	them?	This	makes	zero	sense.	I	understand	that	CH4	is	symmetrical	and	that	CO2	is	symmetrical	also.	And	I	understand	when	there	are	two	molecules	like
H2O	so	therefore	it	has	permanent	dipole-	permanent	dipole	due	to	electro-negativities.	But	how	do	you	identify	it	when	it	says	more	than	two	elements	(3	most	of	the	time),	for	example	CH3OH	and	CHCl3.	I	can't	find	any	resources	online	what	so	ever	regarding	this.	Not	even	Khan	tells	me	what	to	do	when	there	are	three	or	more	elements,	nor	does
live-science	tell	me	what	to	do	(payed	80	pounds	for	it	in	subscription)	and	my	teacher	didn't	mention	it	and	it	was	set	for	homework.	What	is	it	with	dipoles	today?	BLOODY	BUMP.	I	NEED	THIS	ANSWERING	NOW!	Homework	due	in	tomorrow	The	forces	are	set	up	when	there	is	a	permenant	dipole	in	the	molecule.	Eg	where	there	is	a	difference	in
electronegativity	in	a	bond,	for	example	C-O	Be	careful	though	because	if	this	is	spread	out	evenly	in	the	molcule	the	dipole	cancels	out.	Not	sure	if	this	makes	sense,	feel	free	to	ask	another	question.	You	need	to	figure	out	the	shape	of	the	molecule	and	see	whether	the	charge	is	more	concentrated	on	one	end	of	the	molecule	due	to	electronegativity,
eg.	CHCl3	should	have	permanent	dipole-permanent	dipole	interactions	because	you	have	a	delta	positive	carbon	on	one	end,	and	three	delta	negative	chlorine	atoms	on	the	other	(Original	post	by	Smelly	Ellie)	The	forces	are	set	up	when	there	is	a	permenant	dipole	in	the	molecule.	Eg	where	there	is	a	difference	in	electronegativity	in	a	bond,	for
example	C-O	Be	careful	though	because	if	this	is	spread	out	evenly	in	the	molcule	the	dipole	cancels	out.	Not	sure	if	this	makes	sense,	feel	free	to	ask	another	question.	(Original	post	by	Unkempt_One)	You	need	to	figure	out	the	shape	of	the	molecule	and	see	whether	the	charge	is	more	concentrated	on	one	end	of	the	molecule	due	to
electronegativity,	eg.	CHCl3	should	have	permanent	dipole-permanent	dipole	interactions	because	you	have	a	delta	positive	carbon	on	one	end,	and	three	delta	negative	chlorine	atoms	on	the	other	Ok.	So	in	CHCl3	we	have:	C-	a	low	electro-negativity	Cl	-	a	higher	electro	negativity.	Not	to	mention	we	have	3	of	these..	so	it's	going	to	become	even
more	powerful.	So..	What	happened	to	that	hydrogen	in	the	CHCl3?	we	didn't	include	it	compare	electronegativites	on	the	Pauling	scale	Large	difference	=	greater	dipole	charge	(Original	post	by	ilyking)	Ok.	So	in	CHCl3	we	have:	C-	a	low	electro-negativity	Cl	-	a	higher	electro	negativity.	Not	to	mention	we	have	3	of	these..	so	it's	going	to	become
even	more	powerful.	So..	What	happened	to	that	hydrogen	in	the	CHCl3?	we	didn't	include	it	C	and	H	have	very	similar	electronegativity	values,	you	just	ignore	it.	No	dipole.	CHCL3	the	charges	cancel	as	they	are	in	all	three	'arms'	of	the	molecule.	Overall	no	polarity.	(Original	post	by	Smelly	Ellie)	C	and	H	have	very	similar	electronegativity	values,
you	just	ignore	it.	No	dipole.	CHCL3	the	charges	cancel	as	they	are	in	all	three	'arms'	of	the	molecule.	Overall	no	polarity.	Not	true,	CHCl3	will	have	an	overall	dipole	moment	if	you	look	at	the	structure	in	3D	So	there	is	a	net	negative	charge	on	the	"bottom"	of	the	molecule	and	a	net	positive	charge	at	the	"top"	of	the	molecule	when	seen	as	in	the
diagram	(Original	post	by	gingerbreadman85)	compare	electronegativites	on	the	Pauling	scale	Large	difference	=	greater	dipole	charge	Not	what	I'm	looking	for.	I	just	don't	understand	when	there	is	3	elements	involved.	2	elements	is	fine	e.g.	H2O,	the	oxygen	is	more	electro	negative	so	it	is	greedy	over	the	electrons	so	H	becomes	slightly	positive	in
relation	to	oxygen.	Very	very	simple.	But	what	happens	when	there	is	three?	>	CHCl3,	what	happens	now?	does	the	C	pull	away	electrons	from	H	which	also	pulls	electrons	from	Cl3?	what	the	hell?	(Original	post	by	gingerbreadman85)	Not	true,	CHCl3	will	have	an	overall	dipole	moment	if	you	look	at	the	structure	in	3D	So	there	is	a	net	negative
charge	on	the	"bottom"	of	the	molecule	and	a	net	positive	charge	at	the	"top"	of	the	molecule	when	seen	as	in	the	diagram	mmm	but	can't	you	ignore	the	H?	It	has	no	effect.	It	only	counts	if	there	is	a	positive	dipole	at	one	end	and	negative	at	the	other.	I	thought?	(Original	post	by	gingerbreadman85)	Not	true,	CHCl3	will	have	an	overall	dipole
moment	if	you	look	at	the	structure	in	3D	So	there	is	a	net	negative	charge	on	the	"bottom"	of	the	molecule	and	a	net	positive	charge	at	the	"top"	of	the	molecule	when	seen	as	in	the	diagram	Correct.	CCl4	has	no	overall	dipole	moment.	(Original	post	by	ilyking)	Not	what	I'm	looking	for.	I	just	don't	understand	when	there	is	3	elements	involved.	2
elements	is	fine	e.g.	H2O,	the	oxygen	is	more	electro	negative	so	it	is	greedy	over	the	electrons	so	H	becomes	slightly	positive	in	relation	to	oxygen.	Very	very	simple.	But	what	happens	when	there	is	three?	>	CHCl3,	what	happens	now?	does	the	C	pull	away	electrons	from	H	which	also	pulls	electrons	from	Cl3?	what	the	hell?	Think	about	it
individually	C-H,	no	net	difference	C-Cl,	Cl	more	electronegative	So	EACH	Cl	will	pull	electron	density	away	from	the	C,	making	it	progressively	more	electropositive	as	more	Cls	are	added	around	it.	It	is	a	cumulative	effect,	so	CH3Cl	will	have	a	less	electropositive	carbon	than	CH2Cl2,	and	so	on.	Look	at	the	individual	bonds,	then	add	up	the	effects.
If	for	example	one	of	the	substituents	was	less	electronegative	than	C,	e.g.	B,	this	would	partially	counteract	the	effect	of	the	chlorine	atoms.	(Original	post	by	Smelly	Ellie)	mmm	but	can't	you	ignore	the	H?	It	has	no	effect.	It	only	counts	if	there	is	a	positive	dipole	at	one	end	and	negative	at	the	other.	I	thought?	The	C-H	bond	itself	has	very	little
dipole	character,	but	the	molecule	as	a	whole	has	quite	a	lot.	Sorry	guys	for	the	wrong	information.	I	was	thinking	CCl4	(Original	post	by	Smelly	Ellie)	C	and	H	have	very	similar	electronegativity	values,	you	just	ignore	it.	No	dipole.	CHCL3	the	charges	cancel	as	they	are	in	all	three	'arms'	of	the	molecule.	Overall	no	polarity.	What?	They	are	in	three
arms	of	the	molecule	indeed,	but	those	three	arms	form	a	tripod	in	3D	space	so	there	must	be	a	dipole.	(Original	post	by	Unkempt_One)	What?	They	are	in	three	arms	of	the	molecule	indeed,	but	those	three	arms	form	a	tripod	in	3D	space	so	there	must	be	a	dipole.	JEEZ	I	already	said	I	was	mistaken	leave	me	be	(Original	post	by	Smelly	Ellie)	Sorry
guys	for	the	wrong	information.	I	was	thinking	CCl4	Yeah,	that	has	no	dipole.	(Original	post	by	Smelly	Ellie)	JEEZ	I	already	said	I	was	mistaken	leave	me	be	Sorry,	I	joined	the	thread	before	all	of	those	people	correcting	you.	(Original	post	by	Unkempt_One)	Sorry,	I	joined	the	thread	before	all	of	those	people	correcting	you.	Haha	what	I	originally	said
was	kinda	right.	Then	i	got	confuddled.	Man	I	neeeed	an	A*	in	chemi	as	well	haha.	Silly	billy	me.	a	molecule	with	dipole(s)	needs	a	center	of	symmetry	not	to	have	an	overall	dipole	moment.	Center	of	symmetry	A	molecule	has	a	center	of	symmetry	when,	for	any	atom	in	the	molecule,	an	identical	atom	exists	diametrically	opposite	this	center	an	equal
distance	from	it.	There	may	or	may	not	be	an	atom	at	the	center.	Examples	are	xenon	tetrafluoride	(XeF4)	where	the	inversion	center	is	at	the	Xe	atom,	and	benzene	(C6H6)	where	the	inversion	center	is	at	the	center	of	the	ring.
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