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Balancing	of	redox	reaction	by	ion	electron	method

For	Example:	The	reaction	between	permanganate	ion	and	iodide	ions	occurs	in	neutral	solutions.	The	unbalanced	skeleton	reaction	is	The	obvious	pairs	for	the	half	reactions	are:	In	the	second	half–reaction	the	iodine	atoms	needed	to	be	balanced:	The	first	half–reaction	needs	two	water	molecules	to	balance	the	oxygen	atoms:	Four	hydrogen	ions	on
left	side	of	first–half	reaction	balances	the	hydrogen	atoms	The	next	step	is	the	balancing	of	charges.	We	find	that	the	first	half	reaction	has	a	total	charge	of	+3	on	the	left	and	0	on	the	right,	while	the	second	half–reaction	has	a	total	charge	of	−2	on	the	left	and	0	on	the	right.	We	add	three	electron	to	the	first	half	reaction	on	the	left	and	two
electrons	to	the	second	half	reaction	on	the	right:	To	equalize	the	electrons,	we,	multiply	the	first	half	reaction	by	2	and	the	second	half	reaction	by	3	We	add	the	equations	And	cancel	the	6	electrons	This	reaction	is	balanced	in	acidic	solution.	To	convert	to	a	basic	solution,	we	use	step	7	i.e.,	add	8OH−	ions	to	each	side.	The	8H+	and	8OH−	on	the	left
are	combined	to	make	8H2O.	We	then	cancel	4H2O	from	each	side	to	simplify	the	final	equation:	Therefore,	the	balanced	equation	for	neutral	solution	of	permanganate	ion	and	iodide	ions	is	thus	obtained	by	the	Ion–electron	method.	In	order	to	balance	the	complex	oxidation–reduction	reactions	within	a	length	of	time,	chemists	have	developed	a
simple	and	most	versatile	method	known	as	Ion–electron	method.	The	reactions	which	occur	in	acid	solutions	(containing	H+	ions),	can	be	balanced	by	using	Ion–electron	method,	which	in	turn	involves	six	steps.	Step	1:	In	the	first	step	the	2	reactants	are	separated	to	give	the	same	product	known	as	skeleton	reaction.	The	first	reactant	giving	the
product	is	called	the	first	half–reaction.	The	second	part	of	the	reactant	giving	the	same	product	is	called	the	second	half	reaction.	Step	2:	In	the	second	step,	the	atoms	on	the	reactant	side	are	balanced	by	using	the	coefficient	x,	which	is	equal	to	the	number	of	atoms	in	the	product	side	(right	side)	in	both	(first	half	and	second	half)	half–reactions.
Step	3:	In	the	third	step,	water	molecules	(H2O)	are	added	to	any	one	or	both	half–reactions	on	the	reactant	side	(left	side)	of	the	reaction,	which	contain	oxygen,	in	order	to	balance	the	oxygen	atoms	on	the	product	side	(right	side)	of	the	reaction.	Step	4:	In	the	fourth	step,	hydrogen	atoms	(H+	ions)	on	the	product	side	(right	side),	in	one	or	both
half–reactions	are	balanced	by	adding	the	number	of	H+	ions	on	the	reactant	side(left	side).	Till	now	all	the	atoms	are	balanced	in	both	half–reactions.	Step	5:	In	the	fifth	step,	all	the	ions	on	both	half−reactions	are	balanced,	by	adding	the	number	of	electrons	(e−)	either	on	the	product	side	or	reactant	side,	such	that	the	total	charge	is	zero	on	both
sides	of	two	half–reactions.	Step	6:	In	sixth	step,	the	electrons	are	equalized	in	the	two	half–reactions	(first–half	and	second–half),	by	multiplying	either	the	first–half	reaction	or	second–half	reaction	with	a	certain	number	such	that	both	half–reactions	have	same	number	of	electrons.	Now,	the	reactants	of	first–half	reaction	and	the	second	half–reaction
are	written	on	the	reactant	side	(left	side)	and	the	products	of	first–half	reaction	and	second–half	reaction	are	written	on	the	product	side	(right	side)	resulting	in	a	equation.	Cancel	the	number	of	electrons	from	each	side,	add	the	number	of	same	atoms	on	each	side	and	divide	by	a	coefficient	2	to	obtain	the	final	balanced	equation.	Thus,	a	balanced
equation	in	acid	solution	(contains	H+	ion)	is	obtained	by	using	Ion–electron	method.	The	reactions	which	occur	in	basic	or	neutral	solutions	(containing	OH−	ions),	can	be	balanced	by	using	Ion–electron	method,	which	in	turn	involves	seven	steps.	All	the	six	steps	are	common	for	balancing	all	reactions	which	occur	in	acidic,	basic	or	neutral	solutions
but	in	addition,	one	more	step	is	added	to	the	six	steps	for	basic	or	neutral	solutions,	in	order	to	balance	the	OH−	ions.	Step	7:	Add	one	OH−	ion	for	each	H+	ion	to	both	sides	of	the	equation	in	step	6.	Combine	the	H+	and	OH−	ions	on	one	side	of	the	reaction	into	water	molecules.	Cancel	H2O	molecules	that	appear	on	both	sides	of	equation,	and
thus,	a	balanced	equation	in	basic	or	neutral	solution	(containing	OH−	ion)	is	obtained	by	using	Ion–electron	method.	All	the	atoms	must	be	balanced	in	the	reaction.	In	addition,	in	ionic	reaction	the	charges	must	also	balance.	In	this	equation	we	count	total	charge	of	0	on	both	sides	of	arrow.	MORE	INFO	Section	23:	Balancing	Redox	Reactions	in
Neutral	Solution	-	Ion/Electron	Method	In	this	lesson,	the	student	will	learn	how	to	balance	redox	reactions	in	neutral	solution.	In	these	cases,	the	procedure	for	balancing	the	reaction	is	more	involved.	The	student	will	gain	practice	.	.	.	(to	read	the	remainder	of	this	article,	please	log	in	below.)	The	resource	you	have	requested	is	available	only	to
current	members.	Superior	Results	that	Costs	Less!-	Ace	Exams	and	Gain	Confidence.-	95%	of	Students	Raise	Grades.-	90%	Cheaper	Than	a	Private	Tutor!	Key	Features	At	A	Glance-	Learn	at	your	own	pace,	24/7.-	Learn	by	solving	problems	step-by-step.-	Pause,	rewind,	replay	as	needed.-	Thousands	of	successful	students!	Included	In	Your
Membership:-	Access	to	all	current	&	future	courses.-	1000+	video	lessons.-	Worksheets	for	selected	courses.-	Member's	only	discussion	forums.-	New	courses	released	frequently.	Do	you	have	a	redox	equation	you	don't	know	how	to	balance?	Besides	simply	balancing	the	equation	in	question,	these	programs	will	also	give	you	a	detailed	overview	of
the	entire	balancing	process	with	your	chosen	method.	by	the	ion-electron	method	In	the	ion-electron	method	(also	called	the	half-reaction	method),	the	redox	equation	is	separated	into	two	half-equations	-	one	for	oxidation	and	one	for	reduction.	Each	of	these	half-reactions	is	balanced	separately	and	then	combined	to	give	the	balanced	redox
equation.	Enter	an	equation	of	a	chemical	reaction	and	click	'Submit'	(for	example:	mn2++bio3-+h+=mno4-+bi3+	).Rules	for	typing	equations	Spaces	are	irrelevant,	for	example	Cu	SO	4	is	equal	CuSO4	All	types	of	parentheses	are	correct,	for	example	K3[Fe(CN)6]	To	enter	charge	species,	just	type	them	as	they	are,	for	example	Hg2+,	Hg22+,	or
Hg2^2+	To	enter	the	equation	sign,	you	can	use	either	"="	or	"-->"	or	"→"	symbols.	The	equation	can	be	written	in	lowercase	letters.	If	the	elements	in	a	chemical	formula	are	properly	capitalized,	the	smart	case	converter	leaves	them	as	you	have	typed.	Why	must	chemical	equations	be	balanced?	A	balanced	chemical	equation	accurately	describes
the	quantities	of	reactants	and	products	in	chemical	reactions.	The	Law	of	Conservation	of	Mass	states	that	mass	is	neither	created	nor	destroyed	in	an	ordinary	chemical	reaction.	This	means	that	a	chemical	equation	must	have	the	same	number	of	atoms	of	each	element	on	both	side	of	the	equation.	Also	the	sum	of	the	charges	on	one	side	of	the
equation	must	be	equal	to	the	sum	of	the	charges	on	the	other	side.	When	these	two	conditions	are	met,	the	equation	is	said	to	be	balanced.	Guidelines	for	balancing	redox	equations	Step	1.	Write	down	the	unbalanced	equation	Step	2.	Separate	the	redox	reaction	into	half-reactions	a)	Assign	oxidation	numbers	for	each	atom	b)	Identify	and	write	out
all	redox	couples	in	reaction	c)	Combine	these	redox	couples	into	two	half-reactions	Step	3.	Balance	the	atoms	in	each	half	reaction	a)	Balance	all	other	atoms	except	H	and	O	b)	Balance	the	oxygen	atoms	with	H2O	c)	Balance	the	hydrogen	atoms	with	H+	d)	In	a	basic	medium,	add	one	OH-	to	each	side	for	every	H+	Step	4.	Balance	the	charge	with	e-
Step	5:	Make	electron	gain	equivalent	to	electron	loss	in	the	half-reactions	Step	6:	Add	the	half-reactions	together	Step	7:	Simplify	the	equation	Finally,	check	that	the	elements	and	charges	are	balanced	Sample	redox	equations	Ionic	vs	molecular	equation	form	When	an	equation	is	written	in	the	molecular	form	the	program	will	have	issues	balancing
atoms	in	the	half-reactions	(Step	3.).	This	is	avoided	by	writing	the	equation	in	the	ionic	form.	Different	solutions	Balancing	chemical	equations	by	ion-electron	formula	and	change	of	oxidation	number	are	uses	to	balance	the	oxidation-reduction	process	or	redox	reactions	for	learning	chemistry.	The	ion-electron	method	is	set	up	for	balancing	the
partials	equation	of	oxidant	and	reductant	and	balance	the	charges	of	these	partial	equations	in	acids	and	bases	solution.	Other	hand	oxidation	numbers	use	for	balancing	chemical	equations	set	up	by	change	or	calculation	of	the	oxidation	number	of	reactant	and	product	atoms	present	in	chemical	elements,	molecules,	or	ions.	Balancing	chemical
equations	by	the	ion-electron	method	has	certain	general	rules	or	formulas	which	use	for	balance	oxidation-reduction	reactions	or	redox	reactions.	We	use	rules	for	balancing	equations	by	the	ion-electron	method	are	Certain	the	oxidizing	agent	and	reducing	agent,	and	their	chemical	formula	for	balancing	chemical	equations.	Set	up	the	partial
balancing	equations	representing	the	reduction	of	the	oxidant,	and	the	oxidation	of	the	reductant.	If	the	reaction	occurs	in	acid	solution	or	low	pH	solution	use	a	requisite	number	of	hydrogen	ions	for	balancing	the	number	of	the	atom	involved	in	the	partial	equations	and	for	the	alkaline	solution	or	high	pH	solution	we	use	hydroxyl	ions.	Balancing	the
changes	of	partial	chemical	equations	by	adding	a	suitable	number	of	electrons.	These	electron	particles	involve	balancing	oxidation	and	reduction	half-reactions.	Multiply	each	partial	equation	by	a	suitable	factor	for	balancing	ionization	chemicals.	Each	of	the	two	partial	equations	involves	the	same	number	of	electrons.	Add	the	partial	equations	and
cancel	out	similar	species	that	appear	on	both	sides	of	the	balancing	chemical	reaction.	Examples	for	Balancing	Chemical	Equations	Balancing	Iron	in	potassium	permanganate	solution	Potassium	permanganate	in	dilute	sulfuric	acid	oxidizes	iron	from	the	ferrous	state	to	the	ferric	state	by	changing	the	electronic	configuration	of	the	iron	atom.
Permanganate	ion	is	the	oxidant	and	the	ferrous	ion	is	the	reductant	in	balancing	chemical	equations.	MnO4–	+	H+	+	Fe+2	⇆	Mn+2	+	Fe+3	+	H2O	The	left-hand	side	of	the	ultimate	equation	will	carry,	MnO4–,	H+	ion,	and	Fe+2	ion,	and	the	right-hand	side	will	have	Mn+2,	water,	and	Fe+3.	The	partial	equation	representing	the	reduction	of	the
oxidant,	MnO4–	→	Mn+2.	This	reaction	occurs	in	an	acid	solution,	thus	we	use	hydrogen	ion	to	balance	the	four	oxygen	atoms	in	permanganate	ion.	MnO4–	+	8H+	→	Mn+2	+	4H2O	The	above	partial	equation	is	still	unbalanced	from	the	viewpoint	of	charges	and	the	equation	balancing	by	bringing	in	five	electrons.	MnO4–	+	8H+	+	5e	⇆	Mn+2	+
4H2O	The	partial	equation	representing	the	oxidation	of	the	reductant,	Fe+2	⇆	Fe+3	+	e.	This	equation	balancing	with	respect	to	charges	and	reacting	elements.	Therefore,	to	balancing	charges	of	partial	equations,	this	equation	multiplies	by	5	and	then	adding	with	the	first	equation.	MnO4–	+	8H+	+	5e	⇆	Mn+2	+	4H2O	5×(	Fe+2	⇆	Fe+3	+	e)
MnO4–	+	8H++	5Fe+2	→	Mn+2	+	5Fe+3	+	4H2O	Balancing	Potassium	iodide	in	acid	solution	of	dichromate	For	balancing	oxidation	of	potassium	iodide	in	an	acid	solution	of	dichromate,	chromium	reduces	from	+6	state	to	+3	state,	and	iodine	ion	oxidized	to	form	the	elementary	iodine	molecule.	The	balancing	partial	equations	of	the	dichromate
side	and	iodine	side	are	Cr2O7-2	+	14H+	+	6e	⇆	2Cr+3	+	7H2O	2I–	⇆	I2	+	2e	For	balancing	overall	equations	iodine	side	multiplies	by	3	and	adding	with	dichromate	side.	Cr2O7-2+14H++6e	⇆	2Cr+3+7H2O	3	(2I–	⇆	I2	+	2e)	Cr2O7-2	+	14H+	+	6I–	→	2Cr+3	+	3I2	+	7H2O	Balancing	Permanganate	ion	in	alkaline	solution	Permanganate	ion	in
alkaline	solution	oxidizes	Na2SnO2	to	Na2SnO3.	The	partial	equation	representing	the	reduction	of	oxidant	in	alkaline	solution	and	balancing	the	chemical	equations	with	a	requisite	number	of	OH–	ions.	MnO4–	+	2H2O	→	MnO2	+	4OH–	The	above	partial	equation	is	still	unbalanced	from	the	viewpoint	of	charge,	the	equation	balance	by	bringing	in
three	electrons.	MnO4–	+	2H2O	+	3e	→	MnO2	+	4OH–	Again	the	partial	equation	representing	the	oxidation	of	the	reductant.	SnO2-2	+	2OH–	⇆	SnO3-2	+	H2O	+	2e	Hence	balancing	these	chemical	equations,	the	first	partial	equation	multiplies	2	and	the	second	partial	equation	multiplies	3	and	adding	to	the	given	final	balance	chemical	equation.
2MnO4–	+	4H2O	+	6e	⇆	2MnO2	+	8OH–	3SnO2-2	+	6OH–	⇆	3SnO3-2	+	3H2O	+	6e	2MnO4–	+	3SnO2-2	+	H2O	→	2MnO2	+	3SnO3-2	+	2OH–	Problem:	Balancing	the	chemical	equation	of	permanganate	to	manganous	by	hydrogen	peroxide	in	acid	solution.	Solution:	Balance	partial	equations	for	the	above	chemical	reaction	are	MnO4–	+	8H+	+	5e	⇆
Mn+2	+	4H2O	H2O2	⇆	2H+	+	O2	+	2e	Balancing	the	overall	charges	of	the	chemical	equations	multiplying	by	2	and	second	by	5	and	adding.	2MnO4–	+	16H+	+	10e	⇆	2Mn+2	+	8H2O	5H2O2	⇆	10H+	+	5O2	+10e	2MnO4–	+	5H2O2	+	6H+	⇆	2Mn+2	+	8H2O	+	5O2	Balancing	equations	practice	problems	Problem:	How	can	we	balancing	equation
for	oxidation	of	Mn+2	to	MnO4–	by	acidic	NaBiO3?	Solution:	NaBiO3	oxidizes	Mn+2	to	MnO4–	in	sulfuric	acid	solution	with	the	formation	of	BiO+	ion.	Balancing	partial	equations	and	overall	chemical	equation	for	the	above	chemical	reaction	is	2Mn+2	+	8H2O	→	2MnO4–	+	16H+	+	10e	5BiO3–	+	20H+	+	10e	→	5BiO+	+	10H2O	2Mn+2	+	5BiO3–	+
4H+	→	MnO4–	+	5BiO+	+	2H2O	Problem:	Balancing	the	chemical	equation	of	reduction	of	nitrate	ion	to	ammonia	by	aluminum	in	aqueous	sodium	hydroxide.	Solution:	The	Balance	partials	and	overall	equation	for	the	reduction	of	nitrate	ion	to	ammonia	by	aluminum	in	an	aqueous	sodium	hydroxide	are	3NO3–	+	18H2O	+	24e	⇆	3NH3	+	27OH–	8Al	+
32OH–	⇆	8AlO2–	+	16H2O	+	24e	3NO3–	+	8Al	+	2H2O	+	5OH–	→	3NH3	+	8AlO2–	Balancing	chemical	equations	by	oxidation	number	method	Balancing	oxidation-reduction	reactions	by	the	change	of	oxidation	number	going	hand	to	hand	with	ion-electron	methods	for	balance	chemical	equations.	Let	us	illustrate	this	equation	balancing	method	by
oxidation	of	iron	by	acidic	permanganate	solution.	MnO4–	+	H+	+	Fe+2	→	Mn+2	+	Fe+3	+	4H2O	For	balancing	the	oxidation	number,	Mn	in	MnO4–	decreases	by	5,	and	iron	increases	by	1	in	the	above	equations.	Putting	the	right	factors	for	balancing	the	decreases	and	increases	in	oxidation	numbers	and	hydrogen	ion	(acid	solution)	and	water
molecules	for	balance	chemical	equations.	MnO4–	+	8H+	+	5Fe+2	→	Mn+2	+	5Fe+3	+	4H2O	Balancing	by	oxidation	number	method	examples	Balancing	iodide	ion	in	acidic	dichromate	solution	Cr2O7-2	+	I–	→	2Cr+3	+	I2	The	oxidation	number	of	chromium	decreases	by	2	and	the	oxidation	number	of	iodine	increases	by	1.	Balancing	the	increase
and	decrease	in	oxidation	number	by	putting	the	right	factor	on	the	above	equations.	Fourteen	hydrogen	ions	and	the	requisite	number	of	water	molecules	were	also	added	to	balance	the	above	equation.	Cr2O7-2	+	6I–	+	8H+	→	2Cr+3	+	3I2	+	7H2O	Balancing	Sodium	stannite	to	stannate	in	alkaline	solution	MnO4–	+	SnO2-2	→	MnO2	+	SnO3-2	The
oxidation	number	of	manganese	decreases	by	3	and	the	oxidation	number	of	tin	increases	by	2.	Hence,	equalizing	the	increase	and	decrease	in	oxidation	number	by	putting	the	right	factor	and	two	hydroxyl	ions	and	the	requisite	number	of	water	molecules	are	added	to	balance	the	above	chemical	equation.	Therefore,	the	balancing	equation	for	the
above	reactions	2MnO4–	+	3SnO2-2	+	H2O	→	2MnO2	+	3SnO3-2	+	2OH–	Balancing	Iodide	ion	and	iodate	ion	in	acid	solution	Change	of	oxidation	number	of	iodine	in	the	above	chemical	bonding	uses	for	balancing	this	chemical	equation.	I–	(-1)	+	IO3–	(+5)	→	I2	(0)	The	oxidation	number	of	iodide	increases	by	1,	and	iodate	ion	decreases	by	5.	Putting
the	right	factors	for	decrease	and	increase	in	oxidation	number	and	balancing	the	above	equation.	I-	+	IO3–	+	6H+	→	I2	+	3H2O	Balancing	sulfurous	acid	in	dichromate	ion	Balancing	chemical	equations	for	the	oxidation	of	sulfurous	acid	to	sulfuric	acid	by	potassium	dichromate	3SO3-2	+	Cr2O7-2	+	8H+	→	3SO4-2	+	2Cr+3	+	4H2O	For	balancing
equations,	the	oxidation	number	of	two	chromium	atom	decrease	by	6,	and	the	oxidation	number	of	sulfur	increases	by	2.	Therefore,	we	put	the	right	factor	and	the	requisite	number	of	hydrogen	ions	and	water	to	balance	the	above	ionic	equations.	The	above	oxidation-reduction	reactions	discussion	is	useful	for	balancing	any	chemical	equations	by
ion-electron	formula	and	oxidation	number	method.	This	balancing	formula	uses	only	balances	the	chemical	equations	of	oxidation-reduction	or	redox	reaction	reactions	in	learning	chemistry	or	chemical	science.
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