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Oxidation	state	meaning

Oxidation	state	meaning	in	chemistry.	Oxidation	state	meaning	in	malayalam.	Oxidation	state	meaning	in	telugu.	Oxidation	state	meaning	in	gujarati.	Oxidation	state	meaning	in	urdu.	Oxidation	state	meaning	in	tamil.	Oxidation	state	meaning	in	hindi.	Oxidation	state	meaning	in	marathi.

Reduction	of	oxidation	and	reduction	of	oxidation	reduction	reactions	The	oxidation	of	the	term	was	originally	used	to	describe	reactions	in	which	an	element	combines	with	oxygen.	Example:	The	reaction	between	magnesium	metal	and	oxygen	to	form	magnesium	oxide	involves	magnesium	oxidation.	The	reduction	of	the	term	comes	from	the	latin
stem	meaning	"to	drive	back".	All	that	leads	to	the	magnesium	metal	therefore	implies	the	reduction.	The	reaction	between	magnesium	and	carbon	oxide	at	2000c	to	form	the	magnesium	metal	and	carbon	monoxide	is	an	example	of	the	magnesium	magnesium	oxide	reduction.	After	the	electrons	have	been	discovered,	the	chemists	have	become
convinced	that	oxidation	reduction	reactions	involved	the	transfer	of	electrons	from	one	atom	to	another.	From	this	perspective,	the	reaction	between	magnesium	and	oxygen	is	written	as	follows.	2	mg	+	O2	2	[mg2	+]	[O2-]	During	this	reaction,	each	magnesium	atom	loses	two	electrons	to	form	an	ion	MG2	+.	MG	MG2	+	+	2	E-	and,	each	O2	molecule
earns	four	electrons	to	form	a	couple	of	outers.	O2	+	4	E-	2	O2-	Since	electrons	are	not	created	nor-created	nor	destroyed	in	a	chemical	reaction,	oxidation	and	reduction	are	connected.	It	is	impossible	to	have	one	without	the	other,	as	shown	in	the	figure	below.	The	role	of	oxidation	numbers	in	oxidation	reduction	reactions	that	chemists	eventually
extended	the	idea	of	oxidation	and	reduction	of	reactions	that	do	not	formally	imply	the	transfer	of	electrons.	Consider	the	following	reaction.	CO	(G)	+	H2O	(G)	CO2	(G)	+	H2	(G)	As	you	can	see	in	the	following	figure,	the	total	number	of	electrons	in	the	valence	shell	of	each	atom	remains	constant	in	this	reaction.	What	changes	in	this	reaction	is	the
status	of	oxidation	of	these	atoms.	The	carbon	oxidation	status	increases	by	+2	to	+4,	while	the	oxidation	state	of	hydrogen	decreases	by	+1	to	0.	oxidation	and	reduction	are	therefore	better	defined	as	follows.	Oxidation	occurs	when	the	number	of	oxidation	of	an	atom	becomes	larger.	The	reduction	occurs	when	the	number	of	oxidation	of	an	atom
becomes	smaller.	The	oxidation	numbers	against	the	real	ion	charge	The	ionic	and	covalent	terms	describe	the	extremes	of	a	bonding	continuum.	There	is	some	covalent	character	even	in	the	most	ionic	compounds	and	vice	versa.	It	is	useful	to	think	of	the	compounds	of	the	main	metals	of	the	group	as	if	they	contained	positive	and	negative	ions.	The
chemistry	of	magnesium	oxide,	for	example,	is	easy	to	understand	if	we	assume	that	MGO	contains	MG2	+	and	O2-ions.	But	no	compound	is	100%	ionic.	Experimental	tests	exist,	for	example,	that	the	real	debit	of	magnesium	and	oxygen	atoms	in	MGO	is	+1.5	and	-1.5.	Oxidation	states	provide	a	compromise	between	a	powerful	reaction	model
reduction	of	oxidation	based	on	the	assumption	that	these	compounds	contain	ions	and	our	knowledge	that	the	real	charge	on	ions	in	these	compounds	is	not	as	big	as	this	model	provides.	By	definition,	the	oxidation	status	of	an	atom	is	the	charge	that	Atom	would	bring	if	the	compoundpurely	ionic.	For	active	metals	of	groups	IA	and	IIA,	the
difference	between	the	oxidation	state	of	the	metal	atom	and	the	charge	on	it	is	sufficiently	small	not	to	be	taken	into	account.	The	main	group	of	metals	of	groups	IIIA	and	IVA,	however,	forms	compounds	which	have	a	significant	amount	of	covalent	character.	It	is	misleading,	for	example,	to	assume	that	aluminum	bromide	contains	Al3+	ions	and	Br-
It	actually	exists	as	molecules	of	Al2Br6.	This	problem	becomes	even	more	serious	when	we	turn	to	the	chemistry	of	transition	metals.	MnO,	for	example,	is	ionic	enough	to	be	considered	a	salt	containing	Mn2+	and	O2	ions.	Mn2O7,	on	the	other	hand,	is	a	covalent	compound	that	boils	at	room	temperature.	It	is	therefore	more	useful	to	think	of	this
compound	as	containing	manganese	in	the	oxidation	state	+7,	not	Mn7+	ions.	Oxidizing	and	Reducing	Agents	We	consider	the	role	each	element	plays	in	the	reaction	in	which	a	particular	element	gains	or	loses	electrons.	When	magnesium	reacts	with	oxygen,	magnesium	atoms	donate	electrons	to	the	O2	molecules	and	thus	reduce	oxygen.	2	Mg	+
O2	2	MgO	reducing	Ã	̈	Ã	̈	Ã	Ã	Ã	̈	O2	molecules	instead	obtain	electrons	from	magnesium	atoms	and	thus	oxidize	magnesium.	2	Mg	+	O2	2	MgO	Ã	̈	Ã	̈	Oxidizing	and	reducing	agents	can	therefore	be	defined	as	follows.	Oxidizing	agents	gain	electrons.	Reducing	agents	lose	electrons.	The	table	below	identifies	the	reducing	agent	and	oxidizing	agent	for
some	of	the	reactions	discussed	on	this	web	page.	A	trend	is	immediately	apparent:	metals	in	the	main	group	act	as	reducing	agents	in	all	their	chemical	reactions.	Typical	reactions	of	the	metals	of	the	main	group	Reaction	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Oxidizing	agent	2	Na	+	Cl2	2	NaCl	Ã	Ã	Ã	Ã	Cl2	2	K	+	H2	2	KH	Ã	Ã	Ã	Ã	Ã	Ã	H2	4	Li	+	O2	2	Li2O	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	Ã	2	Na	+	2	H2O	2	Na+	+	2	OH-	+	H2	Ã	Ã	Ã	Ã	Na	Ã	H2O	2	K	+	2	NH2-	+	H2	Ã	Ã	Ã	Ã	Ã	K	Ã	NH3	2	Mg	+	O2	2	MgO	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	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ca	Ã	Ca	Al	Ã	̈	Br2	Mg	+	2	H+	Mg2++	H2	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	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	Ã	Ã	Ã	When	copper	is	heated	over	a	flame,	for	example,	the	surface	slowly	turns	black	as	copper	reduces	oxygen	in	the	atmosphere	to	form	copper	(II)	oxide.	If	we	extinguish	the	flame	and	blow	H2	gas	onto	the	surface	of	the	hot	metal,	the	black	CuO	formed	on	the
surface	of	the	metal	is	slowly	converted	into	metallic	copper.	During	this	reaction,	the	CuO	is	reduced	to	metallic	copper.	Therefore,	H2	is	the	reducing	agent	of	this	reaction,	while	CuO	acts	as	an	oxidizing	agent.	An	important	characteristic	of	oxidation-reduction	reactions	can	be	identified	by	examining	what	Copper	in	this	pair	of	reactions.	The	first
reaction	converts	copper	copper	In	the	case,	thus	turning	a	reducing	agent	(CU)	into	oxidizing	agent	(CUE).	The	second	reaction	converts	an	oxidizing	agent	(CUE)	to	a	reducing	agent	(CU).	Each	reducing	agent	is	therefore	linked,	or	coupled,	to	a	conjugated	oxidizing	agent	and	vice	versa.	Whenever	a	reducing	agent	loses	electrons,	form	an	oxidizing
agent	that	could	acquire	electrons	if	the	reaction	was	inverted.	On	the	contrary,	whenever	an	oxidizing	agent	earns	electrons,	form	a	reducing	agent	that	could	lose	electrons	if	the	reaction	went	in	the	opposite	direction.	The	idea	that	oxidizing	agents	and	reducing	agents	are	linked,	or	coupled,	is	why	they	are	called	oxidizing	agents	and	conjugated
reducing	agents.	Consumed	derives	from	the	Latin	shank	which	means	«joining	together.â»	It	is	then	used	to	describe	connected	or	coupled	elements,	such	as	oxidizing	agents	and	reducing	agents.	The	main	group's	metals	are	all	reducing	agents.	They	tend	to	be	reducing	agents	Â	«strong.â»	The	active	metals	of	the	IA	group,	for	example,	give
electrons	better	than	any	other	element	of	the	periodic	table.	The	fact	that	an	active	metal	such	as	sodium	is	a	powerful	reducing	agent	should	tell	us	something	about	the	relative	strength	of	the	na	+	ion	as	an	oxidizing	agent.	If	metallic	sodium	is	relatively	good	to	cede	electrons,	na	+	ions	must	be	unusually	bad	to	capture	electrons.	If	na	is	a	strong
reducing	agent,	Ion	Na	+	must	be	a	weak	oxidizing	agent.	On	the	contrary,	if	the	O2	has	a	very	high	affinity	for	the	electrons	to	be	unusually	good	to	accept	them	from	other	elements,	it	should	be	able	to	cleave	these	electrons	once	collected.	In	other	words,	if	the	O2	is	a	strong	oxidizing	agent,	then	the	ion	O2	must	be	a	weak	reducing	agent.	In
general,	the	relationship	between	conjugated	oxidizing	agents	and	reducing	agents	can	be	described	as	follows.	Every	strong	reducing	agent	(such	as	NA)	has	a	weak	conjugated	oxidizing	agent	(such	as	Ion	Na	+).	Every	powerful	oxidizing	agent	(such	as	the	O2)	has	a	weak	conjugated	reducing	agent	(such	as	ion	O2).	Relative	metal	resistance	as
reducing	agents	We	can	determine	the	relative	resistances	of	a	pair	of	metals	as	reducing	agents	causing	if	a	reaction	occurs	when	one	of	these	metals	is	mixed	with	a	salt	of	the	other.	Consider,	for	example,	the	relative	strength	of	iron	and	aluminum.	Nothing	happens	when	we	mix	aluminum	powder	with	iron	oxide	(III).	If	we	put	this	mixture	into	a
crucible,	and	we	start	the	reaction	by	applying	a	bit	of	heat,	a	vigorous	reaction	occurs	which	dows	aluminum	oxide	and	melted	iron.	2	al	(s)	+	fe2o3	(s)	al2o3	(s)	+	2	fe	(l)	assigning	the	oxidation	numbers,	we	can	identify	the	half	of	oxidation	and	reduction	of	the	reaction.	The	aluminum	is	oxidized	in	AL2O3,	which	means	that	FE2O3	must	be	the	agent
On	the	contrary,	Fe2O3	is	reduced	to	iron,	which	means	that	aluminum	must	be	the	reducing	agent.	Because	a	reducing	agent	always	turns	into	his	conjugated	conjugateAgent	in	an	oxidation-reduction	reaction,	the	products	of	this	reaction	include	a	new	oxidizing	agent	(AL2O3)	and	a	new	reduction	agent	(FE).	As	the	reaction	proceeds	in	this
direction,	it	seems	reasonable	to	assume	that	the	starting	materials	contain	the	strongest	reduction	agent	and	the	strongest	oxidant	agent.	In	other	words,	if	the	aluminum	reduces	FE2O3	to	form	AL2O3	and	iron	metal,	aluminum	must	be	a	stronger	iron	reduction	agent.	We	can	conclude	from	the	fact	that	aluminum	cannot	reduce	sodium	chloride	to
form	sodium	metal	that	the	starting	materials	in	this	reaction	are	the	weakest	oxidizing	agent	and	the	weaker	reduction	agent.	We	can	test	this	hypothesis	by	asking:	What	happens	when	we	try	to	perform	the	reaction	in	the	opposite	direction?	(Sodium	metal	is	strong	enough	to	reduce	an	aluminum	aluminum	salt?)	When	this	reaction	is	running,	we
find	that	sodium	metal	can,	in	fact,	reduce	aluminum	chloride	to	aluminum	metal	and	chloride	Sodium	when	the	reaction	is	performed	at	fairly	hot	temperatures	to	dissolve	the	reactioning.	3	na	(l)	+	alcl3	(l)	3	nacl	(l)	+	al	(l)	if	sodium	is	strong	enough	to	reduce	aluminum	metal	aluminum	and	aluminum	salts	is	strong	enough	to	reduce	fe3	+	salts	to
Iron	metal,	the	relative	strengths	of	these	reduction	agents	can	be	summarized	as	follows.	>	Practice	problem	4:	Use	the	following	equations	to	determine	the	relative	strengths	of	sodium,	magnesium,	aluminum	and	metal	calcium	as	reduction	agents.	2	NA	+	MGCL22	NACL	+	MG	AL	+	MGBR2	CA	+	MGI2	CAI2	+	MG	CA	+	2	NACL	Click	here	to
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