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Geometria	molecular	do	bf3

BF3	ou	trifluoreto	de	boro	tem	uma	geometria	molecular	planar	trigonal.	BF3	tem	um	átomo	de	boro	central	e	três	ligantes	de	flúor	circundantes.	Os	três	átomos	de	flúor	estão	posicionados	nos	cantos	de	um	triângulo,	todos	em	um	plano	tridimensional.	Todos	os	três	ligantes	são	idênticos	e	têm	ângulos	de	ligação	de	120	graus.	Cada	átomo	de	flúor
tem	uma	camada	de	valência	contendo	sete	elétrons,	enquanto	o	boro	tem	três	elétrons	de	valência.	Com	um	total	de	24	elétrons	de	valência,	todos	os	átomos	no	composto	BF3	são	capazes	de	atingir	camadas	de	valência	completa	por	ligação	covalente.	Pela	teoria	VESPR,	BF3	tem	uma	notação	AX	de	AX3.	Conforme	explicado	pelos	exercícios	de
química,	as	moléculas	de	uma	notação	AX3	têm	uma	geometria	trigonal	planar.	The	molecular	shape	of	BF3	is	trigonal	planar,	or	AX3	using	Valence	Shell	Electron	Pair	Repulsion	(VSEPR)	theory.	Hence,	the	molecular	geometry	of	BF3	only	has	120	degree	bond	angles	in	the	molecule.	BF3	looks	like	this:	There	is	an	easy	three-step	process	for
determining	the	geometry	of	molecules	with	one	central	atom.	Step	1:	Determine	the	Lewis	structure	of	the	molecule.For	BF3,	it	is	as	shown	below:	For	a	full-explanation	of	how	to	figure	out	the	Lewis	structure,	please	go	to	Lewis	Structure	of	BF3.	Step	2:	Apply	the	VSEPR	notation	to	the	molecule.Apply	VSEPR	notation,	A	X	EA=Number	of	central
atomsX=Number	of	surrounding	atomsE=	Number	of	lone	pairs	on	central	atomFor	this	one,	we	can	see	that	it	has	one	central	atom,	three	surrounding	atoms,	and	no	lone	pair	of	electrons	around	the	central	atom,	making	it	AX3.	Step	3:	Use	the	VSEPR	table	to	determine	the	geometry	of	BF3.	There	is	only	one	bond	angle	in	this	molecule,	the	F-B-F
angle.	Each	of	these	will	be	120	degrees.	As	you	can	see	from	the	diagram	above,	all	the	bond	angles	are	120	degrees.	This	geometry	allows	for	substituents	(atoms	and	lone	pairs)	to	be	as	far	apart	from	each	other	as	possible.	Let’s	not	forget,	the	whole	purpose	of	VSEPR	is	to	minimize	interactions	between	the	substituents	(atoms	and	lone	pairs)	of	a
molecule.	We	also	know	that	electrons	repel	each	other.	Hence,	simple	molecules	(like	the	ones	we	are	looking)	at	will	tend	to	place	substituent	atoms	as	far	from	each	other	as	possible.	We	know	this	because	of	the	bond	angles	associated	with	each	of	the	four	types	of	shapes.	Here	is	one	way	to	remember	this	chart:	Think	about	each	lone	pair	as	just
replacing	an	atom.	In	the	chart	above	we	have	tried	to	show	how	this	works	by	just	blurring	out	an	atom	for	a	lone	pair.	For	the	3	and	4	substituent	molecules	(AX3	group	and	AX4	group,	respectively)	it	is	easy	to	do	this	because	each	one	of	the	substituent	atoms	is	the	same.	So	for	AX2E,	it	is	simple	to	see	that	we	get	trigonal	pyramidal	as	the	answer
because	we	can	replace	any	of	the	atoms	with	a	lone	pair	because	they	are	all	geometrically	equivalent.	Same	for	AX3E	because	all	of	the	atoms	are	geometrically	equivalent.	It	get	a	little	trickier	when	we	get	to	the	5	and	6	substituent	molecules	(AX5	group	and	AX6	group,	respectively).	Here,	there	is	a	geometric	difference	between	the	atoms	on	the
axis	(called	axial	substituents)	and	the	ones	around	the	middle,	called	the	equatorial	substituents.	Thus,	we	can’t	just	substitute	a	lone	pair	for	any	old	atom.	So…..what	we	need	to	remember	is	that	for	the	AX5	group,	you	need	to	replace	equatorial	atoms	with	lone	pairs	AND	for	the	AX6	group,	you	need	to	replace	the	atoms	on	the	axis	with	lone	pairs,
as	we	have	shown	above.	Q:	Are	these	bond	angles	exact	for	each	molecule?	A:	No,	the	bond	angles	are	slightly	influenced	by	whether	the	substituent	is	an	atom	or	a	lone	pair	and	by	atomic	radii.	Hence,	the	bond	angles	shown	are	close	estimations,	and	not	exact.	A	good	example	of	this	is	methane	and	ammonia,	as	shown	below.	The	lone	pair	in
ammonia	has	a	different	repulsion	effect	than	the	hydrogen	of	methane,	and	therefore	a	slightly	different	bond	angle.	Q:	Does	VSEPR	theory	work	for	more	complex	molecules?	A:	Yes,	it	can,	however,	it	is	important	to	remember	that	VSEPR	is	a	tool	and	has	its	limits.	One	way	you	can	use	VSEPR	is	to	call	a	group	of	atoms	one	substituent.	Below	is	an
example	of	this.	In	the	example	above,	we	will	only	examine	the	carbon	furthest	to	the	left.	VSEPR	predicts	this	will	be	a	tetrahedral	carbon	atom	as	it	has	the	AX4	configuration	of	four	bonded	groups	and	no	lone	pairs,	as	we	treat	each	hydrogen	atom	as	a	separate	substituent	and	the	everything	else	residing	to	the	right	of	the	carbon	as	one
substituent.	We	can	do	the	same	thing	for	the	carbon	second	from	the	right,	as	shown	in	the	image	above.	Each	blue	bubble	represents	a	different	substituent	group	(or	atom)	coming	off	of	that	carbon.	As	you	can	see,	there	are	three	blue	bubbles	of	substituents	and	no	lone	pairs,	meaning	the	VSEPR	notation	at	this	specific	carbon	is	AX3,	meaning	it
will	be	trigonal	planar.	For	more	on	this,	please	see	our	VSEPR	guide	at	VSEPR	molecular	shape	study	guide	Q:	What	is	the	difference	between	the	molecular	geometry	and	the	electronic	geometry	of	a	molecule?	A:	The	molecular	geometry	only	takes	atoms	into	account,	whereas	electronic	geometry	accounts	for	both	atoms	and	lone	pair	electrons.
This	means	that	the	electronic	geometry	and	the	molecular	geometry	can	be	different	for	the	same	molecule.	Take	for	example	CF4	and	H2O.	Both	have	tetrahedral	electronic	geometry,	however	H2O	has	a	bent	molecular	geometry	while	CF4	has	a	tetrahedral	molecular	geometry	(because	the	carbon	of	CF4	does	not	have	any	lone	pairs).	Q:	Does	the
steric	group	attached	to	the	central	molecule	affect	the	bond	angle?	A:	Yes,	it	can.	A	good	example	of	this	is	NH3	(ammonia)	vs.	tert-butyl	isopropyl	amine	(TBIPA).	While	both	of	these	molecules	have	a	central	nitrogen	atom	and	are	both	AX3E	molecules,	they	have	different	substituents	coming	off	of	the	nitrogen.	TBIPA	is	just	ammonia	with	two	of
the	hydrogens	replaced	by	large	hydrocarbons	that	want	to	be	far	apart	from	each	other.	Because	of	this,	those	large	groups	will	move	away	from	each	other	and	have	a	larger	bond	angle	than	a	similar	molecule	with	just	hydrogen	atoms	there.	Therefore,	even	though	both	molecules	are	AX3E,	they	don’t	have	the	same	bond	angles.	Q:	What	about
double	and	triple	bonds	in	VSEPR?	Are	they	the	same	as	a	single	bond?	A:	For	the	purposes	of	VSEPR	theory,	yes	they	are.	A	double	or	triple	bond	will	be	treated	the	same	as	a	single	bond;	it	will	be	considered	ONE	substituent.	This	is	our	study	guide.	It	is	downloadable,	printable	and	sharable.	VSEPR	molecular	geometry	study	guide	You	may	have
heard	about	the	chemical	compound	that	lacks	C-H	bonds.	Such	compounds	are	known	as	‘inorganic	compounds’	as	they	are	not	the	organic	ones	because	of	lacking	Carbon.	Boron	trifluoride	is	the	inorganic	compound,	and	its	formula	is	BF3.	It	does	not	contain	any	color,	and	it	is	a	toxic	gas.	It	creates	white	fumes	in	the	moist	air.	If	it	is	in	the	form	of
a	colorless	liquid,	it	is	very	soluble	(dihydrate.)	The	geometry	of	molecule	of	BF3	is	‘Trigonal	Planar.’	With	the	reference	of	Chemistry,	‘Trigonal	Planar’	is	a	model	with	three	atoms	around	one	atom	in	the	middle.	It’s	like	peripheral	atoms	all	in	one	plane,	as	all	three	of	them	are	similar	with	the	120°	bond	angles	on	each	that	makes	them	an
equilateral	triangle.	To	know	about	BF3	Lewis	structure,	we	have	to	calculate	the	total	number	of	valence	electrons	for	the	BF3	molecule.	BF3	has	a	total	of	24	valence	electrons,	which	we	have	to	set	around	the	central	atom.	Before	completing	the	octets,	don’t	forget	to	determine	how	many	valence	electrons	there	in	Boron	Trifluoride	and	place	them
accordingly.	Boron	will	be	at	the	center	of	the	structure	because	of	being	least	electronegative.	It	requires	six	valence	electrons	in	its	outer	shell.	If	we	check	the	formal	charges	for	the	Boron	Trifluoride	Lewis	structure,	we	will	find	that	they	are	zero	even	though	Boron	only	had	six	valence	electrons.	To	draw	a	Lewis	Structure,	first	of	all,	add
electrons	and	draw	the	connectivities.	As	discussed,	here	there	are	24	electrons.	Then,	add	octets	to	the	outer	atom	and	extra	electrons	to	the	central	atom.	But,	as	we	know,	there	are	no	extra	electrons.	(24	–	24	=	0)	One	thing	to	keep	in	mind	while	drawing	Lewis	structure	is	that	the	Octet	Rule	can	be	violated	in	these	three	situations;	but,	we	don’t
need	to	think	about	it	each	time	as	it	is	rare	and	these	exceptions	will	only	occur	when	necessary.	Exception	1:	If	there	is	an	odd	number	of	valence	electrons	like	3,5,7,	etc.	Exception	2:	If	there	are	very	few	valence	electrons	Exception	3:	If	there	are	too	many	valence	electrons	Here,	in	this	case,	the	central	electron	does	not	have	any	octet	as	it	has
six	particles.	So,	try	to	add	more	than	one	bond	to	decide	whether	central	atom	can	achieve	an	octet	or	not!	As	you	can	see,	now	it	has	an	octet.	Hybridization	stands	for	mixing	atomic	orbitals	into	new	hybrid	orbitals.	They	are	accommodating	to	explain	molecular	geometry	and	nuclear	bonding	properties.	There	are	several	types	of	hybridization	like
SP3,	SP2,	SP.	BF3	is	SP2	hybridization.	For	this	molecule,	It	is	SP2	because	one	π	(pi)	bond	is	required	for	the	double	bond	between	the	Boron	and	only	three	σ	bonds	are	formed	per	Boron	atom.		The	atomic	S	–	orbitals	and	P	–	orbitals	in	Boron	outer	shell	mix	to	form	three	equivalent	SP2	hybrid	orbitals.	Polarity	stands	for	a	separation	of	electric
charge	leading	to	a	molecule	or	its	groups	having	an	electric	dipole	or	multipole	moment.	If	we	talk	about	contradiction,	then	the	answer	is	NO!	BF3	is	nonpolar.	When	the	difference	in	electronegativity	between	the	two	atoms	is	less	than	0.5,	it	is	majority	nonpolar.	I	hope	this	article	made	sense	to	you	and	helped	you	to	understand	BF3	Lewis
Structure,	Molecular	Geometry,	Hybridization,	and	Polarity.	Stay	tuned	to	know	more	about		of	different	formulas	and	other	important	stuff	regarding	your	beloved	chemistry.	About	the	author	Vishal	Goyal	Então	você	já	viu	a	imagem	acima,	certo?	Deixe-me	explicar	brevemente	a	imagem	acima.	A	estrutura	BF3	Lewis	possui	um	átomo	de	boro	(B)	no
centro	que	é	cercado	por	três	átomos	de	flúor	(F).	Existem	3	ligações	simples	entre	o	átomo	de	Boro	(B)	e	cada	átomo	de	Flúor	(F).	Se	você	não	entendeu	nada	da	imagem	acima	da	estrutura	de	Lewis	do	BF3,	fique	comigo	e	você	obterá	uma	explicação	detalhada	passo	a	passo	sobre	como	desenhar	uma	estrutura	de	Lewis	do	BF3	.	Então,	vamos
prosseguir	para	as	etapas	de	desenho	da	estrutura	de	Lewis	do	BF3.	Para	encontrar	o	número	total	de	elétrons	de	valência	na	molécula	BF3	,	primeiro	você	precisa	conhecer	os	elétrons	de	valência	presentes	no	átomo	de	boro	,	bem	como	no	átomo	de	flúor.	(Elétrons	de	valência	são	os	elétrons	presentes	na	órbita	mais	externa	de	qualquer	átomo.)
Aqui	vou	lhe	dizer	como	encontrar	facilmente	os	elétrons	de	valência	do	boro	e	também	do	flúor	usando	uma	tabela	periódica	.	Elétrons	totais	de	valência	na	molécula	BF3	→	Elétrons	de	valência	dados	pelo	átomo	de	boro:	O	boro	é	um	elemento	do	grupo	13	da	tabela	periódica.	[1]	Portanto,	os	elétrons	de	valência	presentes	no	boro	são	3	.	Você	pode
ver	os	3	elétrons	de	valência	presentes	no	átomo	de	boro,	conforme	mostrado	na	imagem	acima.	→	Elétrons	de	valência	dados	pelo	átomo	de	flúor:	A	fluorita	é	um	elemento	do	grupo	17	da	tabela	periódica.	[1]	Portanto,	o	elétron	de	valência	presente	na	fluorita	é	7	.	Você	pode	ver	os	7	elétrons	de	valência	presentes	no	átomo	de	flúor,	conforme
mostrado	na	imagem	acima.	Então,	Total	de	elétrons	de	valência	na	molécula	BF3	=	elétrons	de	valência	doados	por	1	átomo	de	boro	+	elétrons	de	valência	doados	por	3	átomos	de	flúor	=	3	+	7(3)	=	24	.	Para	selecionar	o	átomo	central,	devemos	lembrar	que	o	átomo	menos	eletronegativo	permanece	no	centro.	Agora,	aqui	a	molécula	dada	é	BF3	e
contém	átomos	de	boro	(B)	e	átomos	de	flúor	(F).	Você	pode	ver	os	valores	de	eletronegatividade	do	átomo	de	boro	(B)	e	do	átomo	de	flúor	(F)	na	tabela	periódica	acima.	Se	compararmos	os	valores	de	eletronegatividade	do	boro	(B)	e	do	flúor	(F),	então	o	átomo	de	boro	é	menos	eletronegativo	.	Aqui,	o	átomo	de	boro	(B)	é	o	átomo	central	e	os	átomos
de	flúor	(F)	são	os	átomos	externos.	Agora	na	molécula	BF3	devemos	colocar	os	pares	de	elétrons	entre	o	átomo	de	boro	(B)	e	os	átomos	de	flúor	(F).	Isto	indica	que	o	boro	(B)	e	o	flúor	(F)	estão	quimicamente	ligados	entre	si	numa	molécula	BF3.	Nesta	etapa	você	precisa	verificar	a	estabilidade	dos	átomos	externos.	Aqui	no	esboço	da	molécula	BF3
você	pode	ver	que	os	átomos	externos	são	átomos	de	flúor.	Esses	átomos	externos	de	flúor	formam	um	octeto	e	são,	portanto,	estáveis.	Além	disso,	na	etapa	1,	calculamos	o	número	total	de	elétrons	de	valência	presentes	na	molécula	BF3.	A	molécula	BF3	tem	um	total	de	24	elétrons	de	valência	e	todos	esses	elétrons	de	valência	são	usados	no
diagrama	de	BF3	acima.	Portanto,	não	há	mais	pares	de	elétrons	para	manter	no	átomo	central.	Então	agora	vamos	para	a	próxima	etapa.	Agora	você	chegou	à	última	etapa	em	que	precisa	verificar	a	estabilidade	da	estrutura	de	Lewis	do	BF3.	A	estabilidade	da	estrutura	de	Lewis	pode	ser	verificada	usando	um	conceito	formal	de	carga	.	Resumindo,
devemos	agora	encontrar	a	carga	formal	dos	átomos	de	boro	(B),	bem	como	dos	átomos	de	flúor	(F)	presentes	na	molécula	BF3.	Para	calcular	o	imposto	formal,	deve-se	utilizar	a	seguinte	fórmula:	Carga	formal	=	Elétrons	de	valência	–	(Elétrons	ligantes)/2	–	Elétrons	não	ligantes	Você	pode	ver	o	número	de	elétrons	ligantes	e	elétrons	não	ligantes	para
cada	átomo	da	molécula	BF3	na	imagem	abaixo.	Para	o	átomo	de	boro	(B):	Elétrons	de	valência	=	3	(porque	o	boro	está	no	grupo	13)	Elétrons	de	ligação	=	6	Elétrons	não	ligantes	=	0	The	molecular	formula	of	boron	trifluoride	(BF3)	indicates	that	it	has	one	boron	(B)	atom	and	three	fluorine	(F)	atoms.	Boron	is	located	in	Group	13	of	the	periodic
table.	It	has	three	valence	electrons.	Fluorine	is	located	in	Group	17	and	has	seven	valence	electrons.	Fluorine	requires	one	electron	to	complete	its	octet	and	achieve	the	electron	configuration	of	its	nearest	inert	gas	neighbor,	neon.	Boron	and	fluorine	will	combine	to	form	three	B-F	single	covalent	bonds.	Boron	uses	all	its	three	valence	electrons	to
bond	with	the	three	fluorine	atoms,	leaving	no	lone	pairs	of	electrons.	Each	fluorine	atom	will	have	six	lone	pairs	[1-4].	BF3	Molecular	Geometry	Lewis	structure	indicates	how	bonds	are	formed	in	BF3.	Boron	is	the	least	electronegative	of	the	two	atoms.	So,	it	will	lie	at	the	center	of	the	molecule.	Dash	lines	represent	single	covalent	bonds.	Dots	on
fluorine	represent	the	lone	pairs.	VSEPR	theory	is	used	to	predict	the	shape	of	the	BF3	molecule.	According	to	this	theory,	the	central	boron	atom	has	a	steric	number	of	3.	Boron	has	three	valence	atomic	orbitals	forming	three	sp2	hybridized	orbitals	–	one	2s	and	two	2p	orbitals.	These	three	hybrid	orbitals	overlap	with	fluorine’s	2p	orbitals.	The
electron	geometry	of	BF3	is	trigonal	planar.	The	shape	is	not	distorted	because	there	are	no	lone	pairs	on	the	central	boron	atom.	The	molecular	geometry	is	the	same	as	the	electron	geometry.	For	a	trigonal	planar	structure,	the	bond	angle	is	120°.	The	VSEPR	notation	is	AX3.	Lewis	Structure	of	BF₃:	Key	Concepts	The	Lewis	structure	of	boron
trifluoride	(BF3\text{BF}_3BF3​)	illustrates	bonding	and	electron	distribution,	highlighting	exceptions	to	the	octet	rule.	Valence	Electrons:	Boron	(group	13)	contributes	3	valence	electrons;	each	fluorine	(group	17)	contributes	7.	Total:	3+(3×7)=243	+	(3	\times	7)	=	243+(3×7)=24	electrons.	Structure	&	Bonding:	Boron	is	the	central	atom,	bonded	to
three	fluorine	atoms	via	single	bonds	(B-F\text{B-F}B-F).	Electron	distribution:	6	electrons	used	in	bonds;	18	remain	as	lone	pairs	on	fluorines.	Each	fluorine	achieves	an	octet	with	3	lone	pairs.	Boron	has	6	electrons	(violating	the	octet	rule),	making	it	electron-deficient.	Geometry	&	Hybridization:	Trigonal	planar	shape	(bond	angles:
120∘120^\circ120∘)	due	to	sp2sp^2sp2	hybridization	of	boron.	Why	the	Exception?	Boron’s	small	size	and	access	to	vacant	ppp-orbitals	allow	stability	with	6	electrons,	enabling	it	to	act	as	a	Lewis	acid	(electron-pair	acceptor).	Example:	Unlike	NH3\text{NH}_3NH3​	(obeys	octet),	BF3\text{BF}_3BF3​	reacts	with	NH3\text{NH}_3NH3​	to	form
BF3NH3\text{BF}_3\text{NH}_3BF3​NH3​,	filling	boron’s	electron	deficiency.	Significance:	Demonstrates	how	electron-deficient	molecules	drive	unique	reactivity.	Foundation	for	understanding	acid-base	chemistry	and	molecular	geometry.	Visualizing	BF3\text{BF}_3BF3​:	Each	fluorine	has	three	lone	pairs;	boron	has	none.	This	structure	underpins
BF3\text{BF}_3BF3​’s	role	in	catalysis	and	materials	science,	showcasing	chemistry’s	elegant	exceptions!Page	2Generate	a	podcast	with	AIBoron's	electron	configuration	in	BF3BF3	Atomic	Components	and	Valence	ElectronsFluorine's	electron	configuration	in	BF3BF3	Atomic	Components	and	Valence	ElectronsTotal	valence	electron	count	in	BF3BF3
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polymer	chemistryBF3	Structure	in	Industrial	ApplicationsBF3	structure-related	safety	considerationsBF3	Structure	in	Industrial	Applications	2)	Molécula	de	Trifluoreto	de	Boro	(BF3)	Assim	temos	três	zonas	de	repulsão	e	a	geometria	molecular	é	triangular	plana,	conforme	a	figura:	Representação	esquemática	da	geometria	triangular	plana	do
Trifluoreto	de	Boro	(BF3)	Consulte	Mais	informação	Você	pode	gostar	Qual	é	a	geometria	do	BF3?	Como	os	3	pares	de	elétrons	ao	redor	do	B	são	pares	de	ligação	ou	compartilhados,	a	disposição	espacial	dos	átomos	na	molécula	permitirá	a	maior	distância	entre	esses	pares	de	elétrons.	O	que	e	uma	substância	polar?	Moléculas	polares	são	estruturas
que	apresentam	dois	polos	e	interagem	por	meio	de	forças	dipolo	induzido.	Moléculas	polares	são	aquelas	que	apresentam	polos	(positivo	e	negativo)	e	unem-se	por	meio	desses	polos,	ou	seja,	polo	positivo	de	uma	molécula	liga-se	ao	polo	negativo	da	outra.	Quais	são	as	moléculas	apolares?	Moléculas	apolares	são	todos	os	aglomerados	de	átomos,
formados	a	partir	de	ligações	covalentes,	que	não	apresentam	polos	positivo	e	negativo,	como	são	os	encontrados	nas	moléculas	polares.	Também,	o	que	e	uma	substância	polar	e	apolar?	Compostos	moleculares	são	classificados	de	acordo	com	a	polaridade.	Moléculas	Apolares:	não	existe	diferença	de	eletronegatividade	entre	os	átomos.	Moléculas
Polares:	existe	diferença	de	eletronegatividade	entre	os	átomos,	apresentando	um	polo	positivo	e	outro	polo	negativo.	O	que	determina	a	polaridade	de	uma	molécula?	A	polaridade	de	uma	ligação	e	de	uma	molécula	está	relacionada	à	distribuição	dos	elétrons	ao	redor	dos	átomos.	Se	essa	distribuição	for	simétrica,	a	molécula	será	apolar,	mas	se	for
assimétrica,	sendo	que	uma	das	partes	da	molécula	possui	maior	densidade	eletrônica,	então	se	trata	de	uma	molécula	polar.	Então,	qual	a	polaridade	do	f2?	Tem	mais	depois	da	publicidade	;)	As	substâncias	diatômicas	simples(moléculas	formadas	por	dois	elementos	iguais),	que	possuem	ligação	apolar,	também	serão	consideradas	sempre	moléculas
apolares.	Exemplos:	H2,	N2,	O2,	F2,	Br2,	I2.	Correspondentemente,	o	que	e	polaridade	em	biologia?	De	acordo	com	a	polaridade,	as	moléculas	são	classificadas	em	polares	e	apolares.	Ao	submeter	uma	molécula	a	um	campo	elétrico	(polos	positivo	e	negativo)	e	ocorrer	uma	atração	devido	às	cargas,	essa	molécula	é	considerada	polar.	Para	determinar
se	uma	ligação	é	polar	ou	apolar	é	necessário	conhecer	as	propriedades	dos	elementos	envolvidos	na	ligação,	como	a	eletronegatividade.	A	eletronegatividade	é	a	capacidade	que	o	elemento	possui	de	atrair	os	elétrons	para	si,	sendo	uma	medida	de	polaridade.	Como	saber	se	e	uma	ligação	covalente	ou	iônica?	Para	saber	se	um	composto	realiza
ligação	iônica	ou	covalente,	nós	vamos	olhar	para	a	diferença	de	eletronegatividade.	Quando	o	valor	for	menor	que	1,7	a	ligação	será	classificada	como	covalente.	E	se	a	diferença	de	eletronegatividade	for	maior	ou	igual	a	1,7,	a	ligação	será	do	tipo	iônica.	Ou	seja,	a	molécula	de	água	é	polar,	sendo	o	oxigênio	seu	pólo	negativo	(2δ-,	já	que	são	dois
elétrons	a	mais)	e	os	hidrogênios	seus	pólos	positivos	(δ+,	um	elétron	a	menos	para	cada	átomo).	Boron	trifluoride	(BF₃)	is	an	interesting	molecule	to	study	because	of	its	molecular	geometry,	which	can	be	well	explained	by	Valence	Shell	Electron	Pair	Repulsion	(VSEPR)	theory.Boron	trifluoride	(BF3)	has	a	trigonal	planar	molecular	geometry.	Here’s
a	breakdown	of	its	structure:Central	Atom:	Boron	(B)	which	has	three	valence	electrons.Surrounding	Atoms:	Three	fluorine	(F)	atoms,	each	contributing	one	electron	to	a	bond	with	boron.Boron	trifluoride	(BF3)	consists	of	a	boron	atom	that	is	single-bonded	to	three	fluorine	atoms.	Each	fluorine	atom	starts	with	seven	valence	electrons	and	uses	only
one	of	them	to	bond	with	boron,	leaving	it	with	three	lone	pairs	to	complete	its	octet.	In	contrast,	the	boron	atom	has	no	lone	pairs	because	it	started	out	with	three	valence	electrons	and	used	all	of	them	to	bond	with	fluorine.	See	Figure	1	for	the	Lewis	structure	of	boron	trifluoride.Key	Features	of	BF3	GeometryElectron	Pair	Arrangement:	Boron,	in
its	ground	state,	has	an	electron	configuration	of	1s²2s²2p¹.	When	it	forms	covalent	bonds	with	fluorine,	it	uses	three	sp²	hybridized	orbitals	to	bond	with	the	three	fluorine	atoms.Shape:	Since	there	are	three	bonding	pairs	and	no	lone	pairs	on	the	boron	atom,	the	molecule	adopts	a	trigonal	planar	shape	where	the	bond	angles	are	ideally	120
degrees.Bonding:	Each	B-F	bond	is	formed	by	the	overlap	of	one	sp²	orbital	from	boron	with	a	p	orbital	from	fluorine.	The	bonds	are	sigma	(σ)	bonds.Molecular	Polarity:	Although	each	B-F	bond	is	polar	due	to	the	difference	in	electronegativity	between	boron	and	fluorine,	the	molecule	as	a	whole	is	nonpolar	because	of	its	symmetrical	shape.	The
dipole	moments	of	the	three	B-F	bonds	cancel	each	other	out	due	to	the	planar	trigonal	geometry.Electron	Deficiency:	Boron	in	BF3	has	only	six	electrons	in	its	outer	shell	after	bonding	(an	“incomplete	octet”),	making	it	electron-deficient.	This	makes	BF3	a	Lewis	acid,	meaning	it	can	accept	an	electron	pair	to	complete	the	octet.Additional	NotesBF₃
is	often	used	as	a	Lewis	acid	in	chemical	reactions	because	it	can	accept	a	pair	of	electrons	to	form	a	coordinate	bond,	completing	boron’s	octet.	This	behavior	arises	because	boron	in	BF₃	has	an	incomplete	octet,	having	only	6	electrons	around	it	after	bonding	with	the	three	fluorines.
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