
	

https://favazoj.zuwufag.com/623174358977186082192620804434241497354789?mobegulitemekutibirizevilivejidizowebazanodipiwinibutazidujatov=dujunenovokijanoxumogadusekojigoxitelaregunepiniwigijuburumatigurinamizogomasosevefinixilopunetosutiderefunakomewaruragesazixudeworigeveraronuguzesezebejivesumudezonudupatewefuvipifewijimipufatoluwonebasiroxi&utm_kwd=cause+of+chemical+bonding+class+10&besudofusajonujupuzikifaxinexivitepewumorazutoxuluvesodipixirogadekolunelijovepafepu=wefamotonosezolosulokuzaderitesikijonugunafizifoxugagitawupukijalafavanubonemiwelefisobulujefirorejowelibajedifizogulewotuvenofijevapeberibagifovamu


















Cause	of	chemical	bonding	class	10

Ionic	and	Covalent	Bonding	Chemical	bonding	is	the	force	that	holds	atoms	together	in	a	molecule,	defined	as	the	chemical	bond.	The	causes	of	chemical	bonding	include:	1.	Tendency	to	acquire	noble	gas	configuration:	Atoms	combine	with	other	elements	to	achieve	stable	configurations	similar	to	noble	gases,	resulting	from	their	low	reactivity	and
high	stability.	2.	Tendency	to	acquire	minimum	energy:	Molecules	strive	for	stability	by	minimizing	potential	energy	through	attractive	forces	between	electrons	and	nuclei.	The	electronic	theory	of	valency	proposes	that	the	number	of	electrons	an	atom	can	gain,	lose,	or	share	determines	its	valency.	There	are	three	main	types	of	bonds:	1.	Ionic	bond
2.	Covalent	bond	3.	Coordinate	(dative)	bond	Apart	from	these	chemical	bonds,	there	are	physical	bonds	such	as:	1.	Hydrogen	bond	2.	Metallic	bond	3.	Van	der	Waals	interactions.	Ionic	bonding	involves	the	transfer	of	electrons	between	atoms,	resulting	in	the	formation	of	ions	with	opposite	charges.	The	conditions	necessary	for	ionic	bonding	include:
*	Formation	of	a	cation	from	an	atom	with	low	ionization	energy	*	Formation	of	an	anion	from	an	atom	with	high	electron	affinity	*	Release	of	large	amounts	of	energy	to	form	a	crystal	lattice	Characteristics	of	Ionic	Compounds:	*	They	are	usually	crystalline	solids	composed	of	ions	even	in	the	solid	state.	Solid	ionic	compounds	have	high	melting
points	and	boiling	points	due	to	strong	attractive	forces	between	oppositely	charged	ions.	They	are	highly	soluble	in	polar	solvents	like	water,	but	insoluble	in	organic	solvents	like	benzene	or	alcohol.	Ionic	compounds	exhibit	low	volatility,	high	density,	and	high	stability.	In	a	molten	state	or	solution	with	polar	solvents,	ionic	compounds	conduct
electricity	well.	Upon	dissolution,	they	undergo	rapid	ionic	reactions.	Ionic	crystals	often	have	the	same	atomic	arrangement	and	geometry	as	certain	molecular	compounds.	Since	ionic	bonds	are	non-directional,	ionic	compounds	do	not	display	isomerism.	They	are	typically	hard	and	brittle.	In	contrast,	covalent	compounds	form	through	electron
sharing	between	atoms	that	lack	electrons.	The	number	of	shared	electrons	is	known	as	an	atom's	covalency.	Single,	double,	or	triple	covalent	bonds	can	form	based	on	the	number	of	shared	electrons.	Covalent	compounds	exist	in	solid,	liquid,	or	gaseous	states	and	often	exhibit	low	melting	points	and	boiling	points.	Covalent	solids	like	diamond
consist	of	giant	molecules	held	together	by	weak	van	der	Waals	forces.	These	solids	are	poor	conductors	of	electricity	due	to	the	absence	of	free	electrons	or	ions.	Polar	covalent	compounds	dissolve	well	in	polar	solvents,	while	non-polar	compounds	are	more	soluble	in	non-polar	solvents.	Covalent	compounds	neither	exhibit	hardness	nor	brittleness
like	ionic	compounds	and	undergo	molecular	reactions	in	solution.	Factors	influencing	the	formation	of	ionic	bonds	include	low	ionization	energy	for	electropositive	elements,	high	electron	affinity	for	electronegative	elements,	and	strong	lattice	enthalpy.	Lattice	enthalpy	is	the	energy	released	when	gaseous	positive	and	negative	ions	combine	to	form
one	mole	of	solid	ionic	compound.	This	energy	plays	a	crucial	role	in	determining	the	solubility	of	ionic	solids.	As	the	size	of	ions	increases,	lattice	enthalpy	decreases	more	rapidly	than	hydration	energy,	resulting	in	increased	solubility.	The	Born-Haber	cycle	is	based	on	the	fundamental	principles	of	ionization	energies	and	electron	affinities	According
to	Hess's	law,	NaCl(S)	has	a	large	negative	lattice	energy	value,	indicating	its	high	stability.	To	find	covalent	bonds	between	two	atoms,	we	use	the	formula:	number	of	covalent	bonds	=	electron	shared	/	2.	In	the	case	of	CO2,	there	are	eight	electrons	shared	among	three	atoms	(C	and	two	O),	resulting	in	eight	covalent	bonds.	Formal	charge	is
important	for	understanding	reaction	mechanisms.	Fajans'	rule	states	that	favorable	factors	for	covalent	bonding	include:	(i)	Increased	charge	on	cation	or	anion,	leading	to	higher	polarisation.	(ii)	Smaller	cations	cause	more	concentrated	charges,	increasing	polarisation	of	anions.	(iii)	Larger	anions	are	easier	to	polarise	due	to	their	outer	electrons
being	farther	from	the	nucleus.	Covalent	bond	parameters	include:	(i)	Bond	length:	influenced	by	atomic	size,	hybridization,	and	steric	effects.	(ii)	Bond	enthalpy:	related	to	electronegativity.	(iii)	Bond	order:	number	of	covalent	bonds	between	atoms,	inversely	proportional	to	bond	length.	(iv)	Bond	angles:	affected	by	lone	pair	electrons	and
electronegativity.	Types	of	covalent	bonds	include:	(i)	Non-polar	covalent	bonds:	formed	between	homonuclear	atoms	with	equal	electronegativity	(e.g.,	H2,	Cl2).	(ii)	Polar	covalent	bonds:	formed	between	heteronuclear	or	atoms	with	different	electronegativity	(e.g.,	CO2).	A	polar	covalent	bond	forms	when	one	element	is	more	electronegative	than	the
other.	This	means	that	the	more	electronegative	element	will	pull	the	shared	pair	of	electrons	towards	itself,	resulting	in	a	greater	polar	nature.	Electronegativity	refers	to	an	atom's	ability	to	attract	shared	electrons	in	a	covalent	bond.	The	relative	electronegativity	values	for	some	elements	are:	Fluorine	(F)	has	the	highest	electronegativity	value	at
4.0,	while	Francium	(Fr)	has	the	lowest	value	of	0.7.	A	coordinate	bond	is	a	type	of	covalent	bond	where	one	atom	shares	a	pair	of	electrons	with	another	atom.	Co-ordinate	compounds	have	unique	properties:	they	can	exist	in	all	three	states	(solid,	liquid,	and	gas)	under	normal	conditions,	exhibit	high	melting	and	boiling	points	compared	to	covalent
compounds	but	lower	than	those	of	ionic	compounds.	They	are	poor	conductors	of	electricity,	both	in	solid	and	molten	state,	but	are	readily	soluble	in	organic	solvents.	These	compounds	generally	have	higher	stability	similar	to	covalent	compounds,	but	their	addition	compounds	tend	to	be	less	stable.	Co-ordinate	linkage	is	rigid	and	directional,
leading	to	the	exhibition	of	isomerism.	These	compounds	exhibit	molecular	reactions	like	covalent	compounds	and	have	high	dielectric	constants.	The	dipole	moment	of	a	polar	molecule	is	calculated	by	multiplying	the	magnitude	of	charge	(q)	by	the	distance	(d)	between	positive	and	negative	charges.	In	symmetrical	molecules,	the	dipole	moment	is
zero,	but	unsymmetrical	molecules	have	some	dipole	moment.	Using	dipole	moment,	the	percentage	ionic	character	of	a	polar	bond	can	be	calculated.	Resonance	occurs	when	different	Lewis	structures	have	the	same	relative	positions	of	atoms	but	differ	in	non-bonding	or	π-electrons.	The	stability	of	resonance	structures	can	be	determined	by
considering	the	following	factors:	Non-polar	canonical	forms	are	more	stable,	and	structures	with	more	covalent	bonds	are	more	stable.	Additionally,	structures	where	negative	charges	reside	on	electronegative	atoms	and	positive	charges	on	electropositive	atoms	are	more	stable	than	those	with	opposite	charge	distribution.	A	hydrogen	bond	is	an
electrostatic	force	of	attraction	between	a	hydrogen	atom	bonded	to	an	electronegative	atom	(F,	O,	or	N)	in	one	molecule	and	the	electronegative	atom	of	another	molecule.	The	process	by	which	molecules	are	held	together	is	known	as	chemical	bonding,	and	this	bonding	occurs	through	various	types	of	interactions	between	atoms,	including
hydrogen	bonding.	There	are	two	main	types	of	hydrogen	bonding:	intermolecular	hydrogen	bonding,	where	hydrogen	bonds	occur	between	different	molecules	of	the	same	or	different	compounds,	and	intramolecular	hydrogen	bonding,	where	hydrogen	bonds	take	place	within	the	same	molecule.	Hybridization	is	a	process	that	involves	the	mixing	of
atomic	orbitals	to	form	new	hybrid	orbitals	with	equal	energies	and	identical	shapes.	This	process	can	be	determined	using	the	formula:	H	=	\(\frac{1}{2}	[V+X	–	C	.	A	]\),	where	H	is	the	number	of	orbitals	involved,	V	is	the	number	of	electrons	in	the	valence	shell	of	the	central	atom,	X	is	the	number	of	monovalent	atoms	surrounding	the	central
atom,	and	A	is	the	change	on	cation.	There	are	two	main	types	of	compounds:	electrovalent	(ionic)	compounds	and	covalent	compounds.	Electrovalent	compounds	are	formed	through	the	transfer	of	one	or	more	electrons	from	one	atom	to	another	and	consist	of	ions	that	are	soluble	in	water	but	insoluble	in	organic	solvents,	conduct	electricity	in	fused
solutions,	and	undergo	ionic	reactions.	Covalent	compounds,	on	the	other	hand,	are	formed	by	the	sharing	of	one	or	more	electrons	between	bonded	atoms	and	consist	of	individual	molecules	that	are	insoluble	in	water	but	soluble	in	organic	solvents,	exist	as	gases,	liquids,	or	soft	solids	with	low	melting	and	boiling	points,	and	do	not	conduct
electricity.	These	compounds	also	undergo	molecular	reactions	that	are	slow	and	show	isomerism.	Chemical	bonding	occurs	when	atoms	share	electrons	to	form	a	stable	chemical	compound,	which	results	from	the	attractive	force	between	the	constituents	of	a	chemical	species	such	as	atoms	or	ions.	The	strength	of	chemical	bonding	determines	the
stability	of	a	chemical	compound.	Noble	gases,	which	have	a	full	outer	energy	level	with	8	electrons,	are	chemically	inert	and	do	not	participate	in	reactions	due	to	their	high	stability.	Atoms	join	forces	to	achieve	stability	via	covalent	bond	formation,	resulting	in	a	noble	gas-like	electronic	configuration.The	Four	Main	Types	of	Chemical	BondsThe
strength	and	properties	of	chemical	bonds	vary	greatly	between	atoms.	There	are	four	primary	types:1.	Electrovalent	(Ionic)	BondWhen	an	electron	is	completely	transferred	from	one	atom	to	another,	it	forms	an	electrovalent	bond.	This	results	in	the	losing	atom	becoming	positively	charged	and	the	gaining	atom	negatively	charged,	creating	cations
and	anions	that	attract	each	other	via	electrostatic	forces.	Ionic	Bonds2.	Covalent	BondAtoms	share	electrons	to	attain	a	noble	gas	configuration,	forming	a	covalent	bond.	The	number	of	shared	electrons	determines	the	type	of	bond	-	single,	double,	or	triple.	Covalency	plays	a	crucial	role	in	this	process.	Covalent	Bonds3.	Hydrogen	BondIn	molecules,
when	a	hydrogen	atom	is	linked	to	an	electronegative	atom	like	oxygen,	nitrogen,	or	sulfur,	it	develops	a	slight	positive	charge	while	the	electronegative	atom	becomes	negatively	charged	due	to	electron	attraction.	This	weak	bond	forms	between	the	positively	and	negatively	charged	ends,	similar	to	hydrogen	bonds.	Hydrogen	Bonds4.	Van	der	Waals
InteractionWeak	interactions	occur	between	molecules	with	polar	covalent	atoms,	much	like	hydrogen	bonds.	These	interactions	disappear	as	the	distance	between	atoms	increases.	Van	Der	Waals	InteractionsChemical	Combination	and	Its	CauseA	chemical	combination	occurs	when	two	or	more	elements	interact	or	react	to	form	a	new	compound.
This	happens	when	the	mass	of	one	element	reacts	with	another	in	a	simple	ratio.	For	example:	sulfur	reacts	with	oxygen	to	produce	sulfur	dioxide.	$\mathrm{S}+\mathrm{O}_{2}	\rightarrow	\mathrm{SO}_{2}$The	primary	reason	for	chemical	combinations	is	that	atoms	aim	to	achieve	stability	by	attaining	a	noble	gas	configuration.	They	either
share	or	transfer	electrons	to	become	stable,	driving	the	combination	process.	ConclusionChemical	bonding,	also	known	as	chemical	combination,	happens	when	two	or	more	atoms	join	forces	to	form	a	new	compound.	Their	main	goal	is	to	achieve	a	noble	gas-like	electronic	configuration	through	electron	sharing	or	transfer.	There	are	various	types	of
bonds	with	different	strengths,	including	ionic	and	covalent	bonds,	which	are	stronger,	and	hydrogen	bonds	and	Van	der	Waals	interactions,	which	are	weaker.	Noble	gases	have	eight	electrons	in	their	outermost	shells.	In	one	type	of	noble	gas,	helium,	there	are	only	two	outermost	electrons.	Atoms	try	to	achieve	stability	by	getting	the	noble	gas
configuration.	When	atoms	combine,	they	gain	the	inert	gas	configuration	to	become	more	stable.	As	a	result,	each	atom	gets	8	electrons	in	its	outer	shell	and	2	in	the	K	shell.	Atoms	can	attain	the	noble	gas	electron	arrangement	in	three	ways:	By	losing	one	or	more	electrons	to	another	atom.	By	gaining	one	or	more	electrons	from	another	atom.	By
sharing	one	or	more	electrons	with	another	atom.	Between	metals	and	non-metals,	chemical	reactions	occur	where	atoms	share	electrons	to	achieve	the	noble	gas	configuration.	Non-metals	react	by	gaining	electrons,	while	metals	lose	electrons.	An	ion	is	a	charged	atom	that	has	an	uneven	number	of	electrons	or	protons.	It	can	be	formed	when	an
atom	loses	or	gains	electrons.	Cations	are	positively	charged	and	usually	found	in	metal	elements.	Anions	are	negatively	charged	and	usually	found	in	non-metal	elements.	When	an	atom	loses	its	outermost	electrons,	it	becomes	a	positively	charged	ion	known	as	a	cation.	This	occurs	due	to	the	tendency	of	atoms	to	achieve	a	stable	electron
configuration	with	eight	electrons	in	their	outermost	shell.	Metals	like	sodium	and	magnesium	exhibit	this	property	by	losing	one	or	two	electrons	from	their	outermost	shell,	resulting	in	the	formation	of	ions	such	as	Na+	and	Mg2+.	The	process	is	exemplified	through	the	electronic	configurations	of	these	elements,	where	an	imbalance	between
protons	and	electrons	leads	to	a	positive	charge.	For	instance,	a	sodium	atom	has	11	protons	and	10	electrons,	making	it	electrically	neutral	but	unstable.	By	losing	one	electron,	it	becomes	a	positively	charged	ion	with	the	same	configuration	as	neon,	which	is	the	nearest	noble	gas.	Similarly,	magnesium's	electronic	configuration	of	2,	8,	2	indicates
that	it	has	two	electrons	in	its	outermost	shell,	necessitating	the	loss	of	these	electrons	to	achieve	stability	and	resulting	in	a	positive	charge	of	Mg2+.	These	ions	have	a	higher	tendency	to	react	with	other	atoms	due	to	their	unstable	electron	configuration.	Magnesium	(Mg)	and	Neon	(Ne)	are	mentioned	in	the	text,	but	they	don't	directly	relate	to	the
formation	of	negative	ions.	The	main	focus	is	on	non-metals	that	accept	electrons	to	generate	anions.	These	include	chlorine	(Cl),	bromine	(Br),	iodine	(I),	oxygen	(O),	and	nitrogen	(N).	The	outermost	shell	of	a	non-metal	atom	typically	contains	5,	6,	or	7	electrons.	To	achieve	stability,	these	atoms	gain	electrons	to	form	negatively	charged	ions	with	8
outermost	electrons.	This	process	is	energetically	unfavorable	for	removing	5,	6,	or	7	electrons	from	an	atom.	Chlorine	(Cl)	has	an	atomic	number	of	17	and	an	electronic	configuration	of	2,	8,	7.	Its	outermost	shell	contains	seven	electrons,	which	is	not	a	stable	arrangement.	To	become	stable,	chlorine	accepts	one	electron,	resulting	in	the	formation	of
a	chloride	ion	(Cl-)	with	a	single	negative	charge.	Oxygen	(O)	has	an	atomic	number	of	8	and	an	electronic	configuration	of	2,	6.	Similar	to	chlorine,	oxygen's	outermost	shell	contains	six	electrons,	making	it	unstable.	Oxygen	gains	two	electrons	to	form	an	oxide	ion	(O2-)	with	a	double	negative	charge.	In	summary,	non-metals	like	chlorine	and	oxygen
accept	electrons	to	generate	negatively	charged	ions	or	anions,	achieving	stability	by	having	8	outermost	electrons.	The	formation	of	chloride	and	oxide	ions	is	explained	in	detail,	highlighting	the	gain	of	one	and	two	electrons,	respectively,	resulting	in	single	and	double	negative	charges.	The	chemical	properties	of	elements	are	determined	by	the
number	of	electrons	in	their	outermost	shell.	Ozone	(O2-)	is	a	stable	ion	formed	when	oxygen	gains	two	electrons,	while	oxygen	atoms	and	oxide	ions	have	different	electronic	configurations.	In	this	article,	we'll	discuss	the	differences	between	non-metal	elements,	noble	gases,	and	metals.	Carbon,	for	example,	has	four	valence	electrons	in	its
outermost	shell	but	cannot	lose	or	gain	these	due	to	energy	constraints.	Therefore,	it	does	not	form	ions.	Noble	gases	are	unreactive	because	their	electron	configurations	are	extremely	stable,	with	either	two	or	eight	electrons	in	the	outermost	shell.	This	stability	prevents	them	from	participating	in	chemical	reactions.	Metals,	on	the	other	hand,	have
one,	two,	or	three	electrons	in	their	outermost	shell	and	transfer	these	to	form	positive	ions,	known	as	cations.	Aluminium	has	an	atomic	number	of	13	and	loses	its	three	valence	electrons	to	attain	a	noble	gas	configuration.	As	a	result,	aluminium	produces	positive	ions,	also	known	as	cations.	Non-metal	elements	have	five,	six,	or	seven	electrons	in
their	outermost	shell	and	accept	these	to	form	negative	ions,	known	as	anions.
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