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Are	you	aware?	Ascorbic	acid,	generally	known	as	vitamin	C,	is	a	crucial	mineral	for	the	immune	system	and	has	earned	the	epithet	"wonder	worker."	Numerous	illnesses,	from	basic	disorders	like	the	common	cold	to	deadly	conditions	like	cancer,	have	been	reported	to	be	healed	by	it.	Iodine	titration	was	used	to	evaluate	the	ascorbic	acid
concentration	of	seven	different	fruits,	including	grapefruit,	lime,	banana,	watermelon,	strawberries	and	orange,	in	order	to	recognize	which	fruit	would	best	meet	the	body's	ascorbic	acid	requirements.	Let's	go	over	the	details	of	how	these	titrations	function	and	what	their	main	principles	are!	Table	of	contents:	Titrations	Types	of	Iodine	Titration
Iodimetric	titration	Iodometric	titrations	Practice	problems	Frequently	asked	questions-FAQs	Titrations:	In	the	presence	of	an	indicator,	titration	is	a	quantitative	and	volumetric	method	for	determining	the	concentration	of	an	unknown	solution	from	the	concentration	of	a	known	solution.	The	law	of	equivalence	is	applied	in	this	technique.	A	solution
with	a	known	concentration	known	as	the	titrant	is	used	to	titrate	the	material	whose	concentration	needs	to	be	determined.	The	concentration	of	a	chemical	in	a	solution	should	be	determined	by	progressively	adding	a	certain	extra	component	(typically	with	a	burette)	until	the	reaction	is	complete,	which	is	shown	by	the	indicator's	colour	changing.
Type	of	iodine	titration:	Basically	there	are	two	types	of	iodine	titrations	which	can	be	described	as:	Iodimetric	titration	Iodometric	titration	Iodimetric	titration:	In	this	titration	I2	is	used	as	an	oxidizing	agent	and	it	is	used	to	determine	the	strength	or	the	concentrations	of	a	reducing	agent	which	is	directly	titrated	with	I2.	S.No.	Reactions	1
H2S+I2S+2I-+2H+	2	SO32-+I2+H2OSO42-+2I-+2H+	3	Sn2++I2Sn4++2I-	4	AsO33-+I2+H2OAsO43-+2I-+2H+	5	N2H4+2I2N2+4H++4I-	6	2S2O32-+I2S4O62-+2I-	The	single-step	reaction	is	given	as	follows	I2+reducingagent2I-+product	Starch	is	employed	in	this	titration	as	the	indicator,	which	produces	a	dark	blue	color	when	I2	is	added.
Usually,	neutral	or	moderately	alkaline	to	weakly	acidic	solutions	are	used	for	these	titrations.	I2	will	be	disproportionate	to	hypoiodite	and	iodide	ions	if	the	pH	is	too	alkaline.	I2+2OH-IO-+I-+H2O	Strong	acid	has	a	tendency	to	hydrolyze	or	break	down	the	starch	employed	for	endpoint	detection.	In	a	neutral	solution,	the	reducing	power	of	various
reducing	agents	is	increased.	I-	created	during	the	reaction	has	a	tendency	to	oxidize	due	to	oxygen	dissolved	in	the	acidic	solution.	4I-+O2+4H+I2+2H2O	Iodometric	titrations:	To	ascertain	the	potency	or	concentration	of	an	oxidizing	agent,	iodometric	titration	is	performed.	In	this,	the	presence	of	an	oxidizing	agent	causes	I-	to	oxidize	into	I2.	In
this	case,	starch	is	employed	as	an	indication	that	turns	dark	blue	when	I2	is	present.	In	this	method	indirect	estimation	of	iodine	takes	place.	S.No.	Reaction	1	2HNO3+2I-+2H+2NO2+I2+2H2O	2	2CuSO4+4KICu2I2+2K2SO4+I2	3	IO3-+5I-+6H+3I2+3H2O	4	2MnO4-+10I-+16H+2Mn2++5I2+8H2O	5	Cr2O72-+6I-+14H+2Cr3++3I2+7H2O	6	BrO3-
+6I-+6H+Br-+3I2+3H2O	Step	1:	An	oxidizing	agent	reacts	with	an	excess	solid	KI	(potassium	iodide).	KI+OxidizingagentI2	From	the	equation,	Equivalents	of	oxidizing	agent	=	Equivalents	of	I-	oxidized	=	Equivalents	of	I2	formed	Step	2:	The	iodine	liberated	is	then	titrated	with	a	standard	hypo	solution	(Na2S2O3).	I2+Na2S2O3NaI+Na2S4O6
Equivalents	of	I2	=	Equivalents	of	S2O32-	Therefore,	from	the	amount	of	iodine	consumed	by	the	thiosulphate	ions,	the	amount	of	oxidizing	agent	can	be	calculated.	The	combined	schematic	representation	can	be:	O.A.+KII2+Na2S2O3NaI+Na2S4O6	Iodimetric	titration	is	a	volumetric	analysis	involving	either	titration	with	a	standardized	solution	of
iodine	or	the	quantitative	examination	of	a	solution	of	an	oxidizing	agent	by	adding	an	iodide	that	reacts	to	create	iodine.	The	following	table	compares	and	contrasts	Iodometric	titrations	and	Iodimetric	titrations.	Iodimetric	titrations	Iodometric	titrations	It	is	a	method	of	direct	titration.	It	is	a	technique	for	indirect	titration.	There	is	only	one	redox
reaction.	There	are	two	redox	reactions	taking	place.	Iodine	levels	will	reduce.	Iodine	will	first	undergo	oxidation	before	being	reduced	by	the	reducing	agent.	It	is	utilized	less	frequently	in	studies.	It	is	utilized	more	frequently	in	trials.	Reducing	agents	are	quantified	via	Iodimetric	titrations.	Oxidizing	chemicals	are	quantified	via	Iodometric
titrations.	Practice	problems:	Q	1.	Find	the	n-factor	of	Cr	in	Cr2O72-for	the	reactionCr2O72-+6I-+14H+2Cr3++3I2+7H2O	?	Answer:	(A)	Solution:	Let	O.S	of	Cr	in	Cr2O72-	=	x	2x-14=-2x=+6	Let	O.S	of	Cr	in	Cr3+	=	y	y=+3	n-factor	of	Cr	=	2	|6	-	3|	=	6	Q	2.	Find	n-factor	of	S	in	Na2S4O6,	in	reaction	I2+Na2S2O3NaI+Na2S4O6	Answer:	(B)	Solution:
Let	O.S	of	S	in	Na2S2O3	=	x	2+2x-6=0x=+2	Let	O.S	of	S	in	Na2S4O6	=	y	2+4y-12=0y=+52=+2.5	n-factor	of	S=	4	|2.5	-	2|	=	2	Q	3.	For	reaction,	I2+2Na2S2O32NaI+Na2S4O6	the	endpoint	is	shown	by	Appearance	of	blue	colour	The	disappearance	of	blue	colour	Disappearance	of	red	colour	Appearance	of	red	colour	Answer:	(B)	Solution:	Endpoint
is	indicated	by	the	disappearance	of	the	blue	colour.	Starch	is	used	as	an	indicator.	At	the	endpoint	with	full	consumption	of	iodine,	the	blue	colour	disappears.	Q	4.	12.5	mL	of	home	bleach	solution	was	treated	with	100	mL	of	0.20	M	KI	and	20	mL	of	2	N	acetic	acid.	50	mL	of	0.2	N	Na2S2O3	were	used	in	the	titration	of	the	liberated	iodine	to	achieve
the	endpoints.	The	molarity	of	the	bleach	is:	Answer:	(C)	Solution:	Householdbleach+2KII2+Product	I2+2Na2S2O32NaI+Na2S4O6	n-factor	of	S	in	Na2S2O3	=	1	Amount	of	moles	of	Na2S2O3	used	=	VM	=	VN	=	500.2	=	10	millimoles	Amount	of	I2	generated	=	AmountofmolesofNa2S2O3used2=102=5millimoles	Assuming	1	mol	of	household	bleach
produces	1	mole	of	I2	,	we	will	have	Amount	of	household	bleach	in	12.5	mL	solution	=	5	millimoles	Molarity	of	household	bleach	=	510-3moles12.5mL1000	=	0.4	M	Frequently	asked	questions-FAQs:	Q1.	Do	excessive	amounts	of	indicator	impact	titrations?	Answer:	A	too-great	indicator	addition	will	modify	the	concentration	of	the	solution	to	which
the	titrant	is	added,	which	will	have	an	impact	on	the	titration	process.	Assume	for	the	moment	that	the	indicator	is	acidic	in	nature.	It	will	increase	the	acid's	acidity	beyond	what	you	predicted	if	you	add	it	to	the	acid.	Your	entire	experiment	will	be	ruined	since	it	will	be	inaccurate	because	more	base	will	be	needed	to	neutralize	the	acid.	Q2.
Describe	titrand.	Answer:	Any	solution	to	which	the	titrant	is	introduced	and	which	includes	the	ion	or	species	being	determined	is	referred	to	as	the	titrand.	Q3.	Why	must	iodometric	titrations	be	completed	in	a	bit	of	a	rush?	Answer:	Since	an	acid	media	is	the	ideal	setting	for	air	oxidation	of	the	excess	iodide	ion,	the	titration	of	the	liberated	iodine
in	these	situations	must	be	completed	rapidly	to	prevent	unnecessary	exposure	to	the	atmosphere.	Q4.	What	function	does	titration	serve?	Answer:	Titration	is	a	technique	for	determining	a	solution's	concentration	by	reacting	it	with	a	reference	solution	of	known	concentration.	Written	By	Adeel	Abbas	Iodometric	titration	is	a	method	of	quantitative
analysis	that	involves	the	indirect	determination	of	the	concentration	of	an	oxidizing	agent	in	a	sample	solution.	This	redox	titration	relies	on	the	reaction	between	the	oxidizing	agent	and	iodide	ions	to	produce	iodine,	which	is	then	titrated	using	a	standardized	sodium	thiosulfate	solution.	The	endpoint	of	the	titration	is	indicated	by	the	disappearance
of	the	deep	blue	color	of	the	starch-iodine	complex,	offering	high	precision	in	determining	analyte	concentration.	In	our	previous	discussions,	we	have	covered	the	broader	concept	of	titration,	which	encompasses	various	types	such	as	acid-base,	redox,	complexometric,	and	precipitation	titrations.	Each	type	of	titration	serves	a	specific	purpose	in
quantitative	analysis,	allowing	us	to	determine	the	concentration	of	analytes	in	a	wide	range	of	samples.	Moreover,	we	have	explored	the	uses	of	titration	in	diverse	fields,	ranging	from	pharmaceuticals	to	environmental	monitoring.	This	powerful	analytical	tool	enables	scientists	to	measure	the	concentration	of	substances	with	accuracy	and	reliability,
providing	valuable	insights	into	chemical	processes	and	ensuring	quality	control	in	various	industries.	In	the	titration,	the	choice	of	indicators	plays	a	crucial	role	in	determining	the	endpoint	of	the	titration	reaction.	We	have	delved	into	the	fascinating	world	of	indicators,	both	natural	and	synthetic,	which	serve	as	vital	tools	in	visualizing	the
completion	of	titration	reactions.	Natural	indicators,	such	as	litmus,	turmeric,	and	red	cabbage	extract,	harness	the	inherent	color-changing	properties	of	organic	compounds.	On	the	other	hand,	synthetic	indicators,	such	as	phenolphthalein	and	methyl	orange,	are	carefully	synthesized	compounds	specifically	designed	for	titrimetric	applications.	Now,
let	us	delve	into	the	intricacies	of	iodometric	titration	and	discover	its	principles,	procedure,	advantages,	and	practical	applications.	Iodometric	titration	is	a	method	used	to	measure	the	amount	of	an	oxidizing	agent	in	a	solution.	It	works	by	mixing	the	oxidizing	agent	with	iodide	ions,	which	causes	iodine	to	be	released.	To	know	when	the	reaction	is
complete,	we	use	starch	solution	as	an	indicator.	The	starch	forms	a	blue	color	when	it	reacts	with	iodine.	We	can	tell	that	the	reaction	is	finished	when	the	blue	color	fades	away.	To	perform	an	iodometric	titration,	we	need	to	follow	a	step-by-step	process	carefully.	First,	we	dissolve	an	oxidizing	substance	in	a	suitable	liquid.	Then,	we	add	sulfuric
acid,	hydrochloric	acid,	or	acetic	acid	to	make	the	solution	acidic.	This	acid	helps	the	next	part	of	the	reaction.	Next,	we	introduce	chlorine,	which	causes	the	release	of	iodide	ions.	The	freed	iodide	ions	are	then	titrated	using	a	standardized	solution	of	sodium	thiosulfate.	As	the	sodium	thiosulfate	reacts	with	the	iodine,	the	solution	changes	color	from
yellow	to	a	lighter	and	more	diluted	shade.	Finally,	we	add	a	starch	indicator	to	the	solution,	and	the	color	shifts	dramatically	from	a	deep	blue	to	a	pale	yellow.	This	change	in	color	tells	us	that	the	titration	is	complete.	Iodometric	titration	offers	several	noteworthy	advantages,	solidifying	its	position	as	a	valuable	analytical	technique.	Firstly,	it	allows
for	the	precise	determination	of	both	reducing	and	oxidizing	agents,	expanding	its	analytical	versatility.	The	visible	color	change	associated	with	the	formation	of	the	starch-iodine	complex	provides	a	convenient	visual	indicator	for	identifying	the	endpoint	of	the	titration.	Additionally,	iodometric	titration	requires	only	small	quantities	of	chemicals	or
substances,	making	it	a	cost-effective	and	efficient	analytical	method.	The	presence	of	iodine	in	starch	imparts	a	vivid	blue	color	change,	facilitating	the	easy	detection	of	the	completion	of	the	reaction.	Moreover,	iodometric	titration	offers	the	opportunity	to	visually	observe	reactivity	at	equilibrium	points,	fostering	a	deeper	understanding	of	redox
chemistry	and	its	applications.	Let	us	explore	some	practical	applications	of	iodometric	titration,	demonstrating	its	relevance	in	analytical	chemistry.	One	notable	example	involves	the	standardization	of	sodium	thiosulfate	(Na2S2O3)	using	potassium	dichromate	(K2Cr2O7).	By	accurately	determining	the	concentration	of	the	sodium	thiosulfate
solution,	we	can	precisely	quantify	the	concentration	of	the	potassium	dichromate,	a	powerful	oxidizing	agent.	Another	application	of	iodometric	titration	involves	the	estimation	of	Cu(II)	(copper(II)	oxide)	using	a	sodium	thiosulfate	solution.	This	method	enables	the	determination	of	copper(II)	oxide	concentration	in	a	given	sample,	contributing	to
industries	reliant	on	copper-based	materials.	Furthermore,	iodometric	titration	finds	application	in	the	estimation	of	vitamin	C,	a	potent	reducing	agent,	through	the	iodometric	method.	This	allows	for	the	accurate	quantification	of	vitamin	C	concentration	in	various	biological	samples,	shedding	light	on	its	role	in	human	health	and	nutrition.	The	realm
of	iodometric	titration	unfolds	as	a	captivating	avenue	in	analytical	chemistry,	empowering	scientists	to	unravel	the	mysteries	of	oxidizing	agents	concentrations.	With	a	comprehensive	understanding	of	its	principles,	procedure,	advantages,	and	practical	applications,	we	equip	ourselves	with	the	tools	to	navigate	the	intricate	world	of	redox	analysis.
H2O2	oxidizes	iodide	to	iodine	in	the	presence	of	acid	and	molybdate	catalyst.	The	iodine	formed	is	titrated	with	thiosulfate	solution,	incorporating	a	starch	indicator.H2O2	+	2	KI	+	H2SO4	I2	+	K2SO4	+	2	H2OI2	+	2	Na2S2O3	Na2S2O6	+	2	NaIScope	of	ApplicationThis	method	is	somewhat	less	accurate	than	the	permanganate	titration,	but	is	less
susceptible	to	interferences	by	organics,	and	is	more	suitable	for	measuring	mg/L	levels	of	H2O2.InterferencesOther	oxidizing	agents	will	also	produce	iodine,	whereas	reducing	agents	(and	unsaturated	organics)	will	react	with	the	liberated	iodine.	The	contribution	from	other	oxidizing	agents	can	be	determined	by	omitting	the	acid	and	molybdate
catalyst.Safety	PrecautionsConcentrated	sulfuric	acid	is	a	corrosive,	hazardous	material	and	should	be	handled	and	disposed	of	in	accordance	with	the	MSDS.	Neoprene	gloves	and	monogoggles	are	recommended,	as	is	working	under	a	vacuum	hood.Sample	bottles	containing	H2O2	should	not	be	stoppered,	but	rather	vented	or	covered	loosely	with
aluminum	foil	or	paraffin	film.ReagentsPotassium	iodide	solution	(1%	w/v).	Dissolve	1.0	grams	KI	into	100	mLs	demineralized	water.	Store	capped	in	cool	place	away	from	light.	Yellow-orange	tinted	KI	solution	indicates	some	air	oxidation	to	iodine,	which	can	be	removed	by	adding	a	1-2	drops	of	dilute	sodium	thiosulfate	solution.Ammonium
molybdate	solution.	Dissolve	9	grams	ammonium	molybdate	in	10	mLs	6N	NH4OH.	Add	24	grams	NH4NO3	and	dilute	to	100	mLs.Sulfuric	acid	solution.	Carefully	add	one	part	H2SO4-98%	to	four	parts	demineralized	water.Starch	indicator.Sodium	thiosulfate	solution	(0.1N).ApparatusAnalytical	balance	(+/-	0.1	mg/L)Small	weighing	bottle	(<	5
mLs)250	mL	Erlenmeyer	flask50	mL	buret	(Class	A)Medicine	dropperProcedureWeigh	to	the	nearest	0.1	mg	an	amount	of	H2O2	equivalent	to	a	titer	of	30	mLs	(0.06	grms	of	H2O2)	using	a	5	mL	beaker	and	medicine	dropper.	Transfer	sample	to	Erlenmeyer	flask.Add	to	Erlenmeyer	flask	50	mL	of	demineralized	water,	10	mL	of	sulfuric	acid	solution,
10-15	mLs	of	potassium	iodide	solution,	and	two	drops	ammonium	molybdate	solution.Titrate	with	0.1	N	sodium	thiosulfate	to	faint	yellow	or	straw	color.	Swirl	or	stir	gently	during	titration	to	minimize	iodine	loss.Add	about	2	mL	starch	indicator,	and	continue	titration	until	the	blue	color	just	disappears.Repeat	steps	2-4	on	a	blank	sample	of	water
(omitting	the	H2O2).CalculationWeight	%	H2O2	=	(A	B)	x	(Normality	of	Na2S2O3)	x	1.7	/	Sample	weight	in	gramsWhere:	A	=	mLs	Na2S2O3	for	sample;	B	=	mLs	Na2S2O3	for	blankReferencesC.	T.	Kingzett,	Chem.	News,	41:76	(1880);	43:161	(1881)I.	M.	Kolthoff,	Chem	Weekblad,	17:197	(1920)	Edited	by	Tayyaba	Rehman	By	Fiza	Rafique	Updated	on
September	24,	2023Iodometry	involves	the	use	of	iodine	indirectly	as	it	forms	during	a	reaction,	while	Iodimetry	directly	utilizes	iodine	in	its	titration.Iodometry	and	Iodimetry	are	both	quantitative	analytical	techniques	used	in	chemistry.	Iodometry	measures	the	amount	of	iodine	indirectly.	In	this	technique,	a	species	releases	iodine,	which	is	then
titrated.	In	contrast,	Iodimetry	uses	iodine	directly,	where	it	is	the	titrating	agent	reacting	with	an	analyte.In	Iodometry,	the	substance	being	analyzed	typically	undergoes	a	reaction	producing	iodine.	For	instance,	when	an	oxidizing	agent	reacts	with	iodide	ions,	iodine	gets	formed.	This	iodine	is	then	titrated	using	a	reducing	agent.	On	the	other
hand,	in	Iodimetry,	iodine	reacts	with	a	reducing	agent	or	another	substance	that	can	be	oxidized.The	name	Iodometry	derives	from	the	process	where	iodine	measurement	happens	indirectly	through	its	formation.	The	iodine	formed	is	then	titrated	typically	with	sodium	thiosulfate.	Conversely,	Iodimetry	is	more	straightforward,	where	the	iodine	itself
directly	participates	in	the	titration	process.To	put	it	simply,	while	both	Iodometry	and	Iodimetry	revolve	around	the	use	of	iodine	in	analytical	chemistry,	their	main	distinction	lies	in	how	iodine	is	employed	in	each	method.	Iodometry	is	an	indirect	process	concerning	iodine's	formation	and	subsequent	measurement,	while	Iodimetry	is	a	direct	method
using	iodine	itself	in	the	titration.Indirectly	(formed	during	reaction)Usually	an	oxidizing	agentTypically	a	reducing	agentInvolves	titration	of	produced	iodineInvolves	direct	reaction	with	iodineDepends	on	the	substance	being	analyzedMeasures	released	iodine	from	a	chemical	reactionMeasures	by	directly	using	iodine	in	titrationA	technique	in	which
the	endpoint	is	detected	by	the	disappearance	of	iodine	color.The	blue	to	colorless	transition	is	a	common	endpoint	in	Iodometry.The	technique	where	iodine	acts	as	the	titrating	agent.Iodimetry	can	analyze	substances	that	directly	react	with	iodine.It	involves	titrating	iodine	produced	from	a	reaction.In	Iodometry,	iodides	react	with	oxidizing	agents
to	produce	iodine.A	method	based	on	the	oxidizing	properties	of	iodine.Iodimetry	is	a	popular	method	for	water	treatment	analysis.An	analytical	method	where	iodine	is	measured	indirectly.In	Iodometry,	the	quantity	of	chlorine	in	bleach	can	be	determined.A	titration	method	using	iodine	directly.In	Iodimetry,	iodine	is	directly	used	to	titrate	vitamin	C
solutions.Focuses	on	oxidizing	agents	reacting	with	iodide	ions.In	Iodometry,	a	copper(II)	solution	can	be	analyzed	with	sodium	thiosulfate.Involves	a	direct	reaction	between	iodine	and	an	analyte.Sulfites	can	be	determined	by	direct	titration	using	Iodimetry.Often	associated	with	volumetric	analyses	in	chemistry.Vitamin	C	concentration	can	be
determined	using	Iodometry.It	provides	a	quantitative	analysis	of	reducing	agents.Thiosulfates	can	be	measured	effectively	using	Iodimetry.Iodometry,	known	as	iodometric	titration,	is	a	method	of	volumetric	chemical	analysis,	a	redox	titration	where	the	appearance	or	disappearance	of	elementary	iodine	indicates	the	end	point.	Note	that	iodometry
involves	indirect	titration	of	iodine	liberated	by	reaction	with	the	analyte,	whereas	iodimetry	involves	direct	titration	using	iodine	as	the	titrant.(chemistry)	titration	in	order	to	quantitatively	analyze	iodine	in	a	sample(chemistry)	An	analytical	technique	that	uses	the	sudden	disappearance	(or	appearance)	of	iodine	to	mark	the	end	of	a	redox
titrationIodimetry	involves	direct	titration	using	iodine.In	Iodometry,	the	endpoint	is	often	detected	by	the	disappearance	of	the	iodine	color.In	Iodimetry,	the	titrant	is	typically	iodine	itself.In	terms	of	iodine	usage,	Iodimetry	is	more	direct,	while	Iodometry	measures	iodine	indirectly.Iodometry	measures	iodine	indirectly,	which	forms	during	a
reaction.Yes,	Iodometry	can	determine	vitamin	C	concentration	by	titrating	the	iodine	produced.Yes,	both	Iodometry	and	Iodimetry	revolve	around	the	use	of	iodine,	but	in	different	contexts.Iodimetry	is	based	on	the	oxidizing	properties	of	iodine.The	iodine	color	transition	is	particularly	significant	in	Iodometry	for	detecting	the	endpoint.Yes,
Iodimetry	is	a	popular	method	for	analyzing	certain	compounds	in	water	treatment.In	Iodometry,	sodium	thiosulfate	is	used	as	it	effectively	titrates	the	iodine	produced.In	Iodimetry,	iodine	acts	as	the	titrating	agent,	reacting	directly	with	an	analyte.Iodometry	involves	iodine	forming	during	a	reaction.Iodometry	is	often	associated	with	volumetric
analyses	in	chemistry.Yes,	Iodimetry	provides	a	quantitative	analysis	of	reducing	agents.Concern	vs.	ComplaintActor	vs.	ComedianFiza	Rafique	is	a	skilled	content	writer	at	AskDifference.com,	where	she	meticulously	refines	and	enhances	written	pieces.	Drawing	from	her	vast	editorial	expertise,	Fiza	ensures	clarity,	accuracy,	and	precision	in	every
article.	Passionate	about	language,	she	continually	seeks	to	elevate	the	quality	of	content	for	readers	worldwide.	Tayyaba	Rehman	is	a	distinguished	writer,	currently	serving	as	a	primary	contributor	to	askdifference.com.	As	a	researcher	in	semantics	and	etymology,	Tayyaba's	passion	for	the	complexity	of	languages	and	their	distinctions	has	found	a
perfect	home	on	the	platform.	Tayyaba	delves	into	the	intricacies	of	language,	distinguishing	between	commonly	confused	words	and	phrases,	thereby	providing	clarity	for	readers	worldwide.	Iodometry	is	an	analytical	method	that	quantitatively	determines	oxidizing	agents	in	a	sample	using	iodine	as	the	titrant.	In	this	note,	we	will	explore
iodometrys	principles,	procedures,	and	applications.	Iodine	as	a	Redox	Indicator:	Iodometry	employs	iodine	(I)	as	a	redox	indicator	because	it	readily	undergoes	reduction	in	redox	reactions.	It	reacts	with	oxidizing	agents	in	the	sample,	forming	iodide	ions	(I).	Redox	Reaction:	The	titration	in	iodometry	relies	on	the	redox	reaction	between	iodine	and
the	oxidizing	agent	in	the	sample.	The	complete	reaction	of	the	oxidizing	agent	with	iodine	determines	the	endpoint,	typically	indicated	by	a	color	change.	Quantification	of	Oxidizing	Agents:	Iodometry	determines	the	concentration	of	various	oxidizing	agents,	such	as	chlorine,	hydrogen	peroxide,	and	hypochlorite,	in	a	wide	range	of	samples,	including
water,	disinfectants,	and	pharmaceuticals.	Quality	Control:	It	plays	a	vital	role	in	quality	control	processes	in	industries	where	the	accurate	measurement	of	oxidizing	agents	is	critical	for	product	quality	and	safety.	Sample	Preparation:	The	sample	is	prepared	to	ensure	the	oxidizing	agent	is	suitable	for	titration.	Formation	of	Iodine	Solution	We
prepare	a	solution	of	iodine	(I),	often	by	dissolving	iodine	crystals	in	potassium	iodide	(KI)	solution,	and	use	this	solution	as	the	titrant	in	the	titration.	Titration	We	prepare	a	solution	of	iodine	(I),	often	by	dissolving	iodine	crystals	in	potassium	iodide	(KI)	solution,	and	use	this	solution	as	the	titrant	in	the	titration.	Calculations:	We	use	the	volume	and
concentration	of	the	iodine	solution	to	reach	the	endpoint	for	calculating	the	concentration	of	the	oxidizing	agent	in	the	sample.	Sensitivity	We	use	the	volume	and	concentration	of	the	iodine	solution	to	reach	the	endpoint	for	calculating	the	concentration	of	the	oxidizing	agent	in	the	sample.	Versatility	You	can	apply	it	to	various	oxidizing	agents,
which	makes	it	valuable	in	different	industries,	such	as	water	quality	assessment,	food	analysis,	and	pharmaceutical	quality	control.	Quantitative	Analysis:	Iodometry	provides	quantitative	data,	making	it	a	crucial	tool	in	research,	quality	control,	and	environmental	monitoring.	Determination	of	Chlorine	in	Drinking	Water	Iodometry	quantifies	the
concentration	of	free	chlorine	in	drinking	water	to	ensure	its	safety	for	consumption.	Measurement	of	Hydrogen	Peroxide	in	Pharmaceuticals	It	determines	the	concentration	of	hydrogen	peroxide	in	pharmaceutical	products,	ensuring	the	products	meet	quality	standards.	Related	Posts	Video:	CHEMY101	Experiment	8	Iodometric	titration	The
iodometry	is	a	volumetric	analysis	technique	that	quantifies	an	oxidizing	agent	by	indirect	titration	or	titration	with	iodine.	It	is	one	of	the	most	common	redox	titrations	in	analytical	chemistry.	Here	the	species	of	greatest	interest	is	not	properly	elemental	iodine,	I2but	their	iodide	anions,	I,	which	are	good	reducing	agents.The	I	in	the	presence	of
strong	oxidizing	agents,	they	react	rapidly,	completely	and	quantitatively,	resulting	in	an	amount	of	elemental	iodine	equivalent	to	that	of	the	oxidizing	agent	or	analyte	in	question.	Thus,	titrating	or	titrating	this	iodine	with	a	redox	titrant,	commonly	sodium	thiosulfate,	Na2S2OR3,	the	concentration	of	the	analyte	is	determined.The	upper	image	shows
the	end	point	that	is	expected	to	be	observed	in	iodometric	titrations.	However,	it	is	difficult	to	establish	when	to	stop	titration.	This	is	due	to	the	fact	that	the	brown	color	turns	yellowish,	and	it	gradually	becomes	colorless.	That	is	why	the	starch	indicator	is	used,	to	further	highlight	this	end	point.Iodometry	allows	the	analysis	of	some	oxidant	species
such	as	the	hydrogen	peroxides	in	fats,	the	hypochlorite	in	commercial	bleaches,	or	the	copper	cations	in	different	matrices.FundamentalsUnlike	iodimetry,	iodometry	is	based	on	species	I,	less	sensitive	to	disproportionate	or	to	suffer	undesirable	reactions.	The	problem	is	that,	although	it	is	a	good	reducing	agent,	there	are	no	indicators	that	provide
end	points	with	iodide.	That	is	why	elemental	iodine	is	not	left	out,	but	remains	a	key	point	in	iodometry.The	iodide	is	added	in	excess	to	ensure	that	it	completely	reduces	the	oxidizing	agent	or	analyte,	originating	elemental	iodine,	which	dissolves	in	water	when	it	reacts	with	the	iodides	in	the	medium:I2	+	I	I3This	gives	rise	to	the	triiodide	species,
I3,	which	stains	the	solution	a	brown	color	(see	image).	This	species	reacts	in	the	same	way	as	the	I2,	so	that	when	titrating	the	color	disappears,	indicating	the	end	point	of	the	titration	with	Na2S2OR3	(right	of	the	image).This	I3	It	is	titled	reacting	the	same	as	the	I2,	so	it	is	irrelevant	which	of	the	two	species	is	written	in	the	chemical	equation;	as
long	as	the	loads	are	balanced.	Generally,	this	point	is	often	confusing	for	first-time	iodometry	learners.ReactionsIodometry	begins	with	the	oxidation	of	iodide	anions,	represented	by	the	following	chemical	equation:TOOX	+	I	I3Where	toOX	it	is	the	oxidizing	species	or	the	analyte	to	be	quantified.	Its	concentration	is	therefore	unknown.	Next,	the	I2
produced	is	valued	or	titled:I3	+	Holder	Product	+	IThe	equations	are	not	balanced	because	they	only	seek	to	show	the	changes	that	iodine	undergoes.	The	concentration	of	I3	is	equivalent	to	AOX,	so	the	latter	is	being	determined	indirectly.The	titrant	must	have	a	known	concentration	and	quantitatively	reduce	iodine	(I2	or	I3).	The	best	known	is
sodium	thiosulfate,	Na2S2OR3,	whose	evaluation	reaction	is:2	S2OR32	+	I3	S4OR62	+	3	INote	that	the	iodide	reappears	and	the	tetrathionate	anion,	S4OR62.	However,	the	Na2S2OR3	it	is	not	a	primary	pattern.	For	this	reason,	it	must	be	standardized	prior	to	volumetric	titrations.	Your	solutions	are	assessed	using	KIO3	and	KI,	which	react	with
each	other	in	an	acid	medium:IO3	+	8	I	+	6	H+	3	I3	+	3	H2ORThus,	the	ion	concentration	I3	is	known,	so	it	is	titled	with	Na2S2OR3	to	standardize	it.General	procedureEach	analyte	determined	by	iodometry	has	its	own	methodology.	However,	this	section	will	discuss	the	procedure	in	general	terms	to	perform	this	technique.	The	quantities	and
volumes	required	will	depend	on	the	sample,	the	availability	of	reagents,	the	stoichiometric	calculations,	or	essentially	how	the	method	is	performed.Preparation	of	sodium	thiosulfateCommercially	this	salt	is	in	its	pentahydrated	form,	Na2S2OR35H2O.	The	distilled	water	with	which	your	solutions	will	be	prepared	should	be	boiled	first,	so	that
microbes	that	can	oxidize	it	are	eliminated.Likewise,	a	preservative	such	as	Na	is	added2CO3,	so	that	when	in	contact	with	the	acidic	medium	it	releases	CO2,	which	displaces	the	air	and	prevents	oxygen	from	interfering	by	oxidizing	the	iodides.Starch	indicator	preparationThe	more	dilute	the	concentration	of	the	starch,	the	less	intense	the	resulting
dark	blue	color	will	be	when	coordinated	with	the	I3.	Because	of	this,	a	small	amount	of	it	(about	2	grams)	dissolves	in	a	volume	of	one	liter	of	boiling	distilled	water.	The	solution	is	stirred	until	clear.Sodium	thiosulfate	standardizationPrepared	the	Na2S2OR3	it	proceeds	to	standardize	it.	A	certain	amount	of	KIO3	It	is	placed	in	an	Erlenmeyer	flask
with	distilled	water	and	an	excess	of	KI	is	added.	A	volume	of	6	M	HCl	is	added	to	this	flask,	and	it	is	immediately	titrated	with	the	Na	solution.2S2OR3.Iodometric	titrationTo	standardize	the	Na2S2OR3,	or	any	other	holder,	the	iodometric	titration	is	carried	out.	In	the	case	of	the	analyte,	instead	of	adding	HCl,	H2SW4.	Some	analytes	require	time	to
oxidize	I.	In	this	time	interval,	the	flask	is	covered	with	aluminum	foil	or	left	to	stand	in	the	dark	so	that	the	light	does	not	induce	undesirable	reactions.When	the	I	is	titled3,	the	brown	solution	will	turn	yellowish,	indicative	point	to	add	a	few	milliliters	of	the	starch	indicator.	Immediately,	the	dark	blue	starch-iodine	complex	will	form.	If	added	earlier,
the	large	concentration	of	I3	it	would	degrade	the	starch	and	the	indicator	would	not	work.Na	continues	to	be	added2S2OR3	until	the	dark	blue	color	lightens	like	the	picture	above.	Just	when	the	solution	turns	a	light	purple	color,	the	titration	is	stopped	and	other	drops	of	Na	are	added.2S2OR3	to	check	the	exact	moment	and	volume	when	the	color
completely	disappears.ApplicationsIodometric	titrations	are	frequently	used	to	determine	the	hydrogen	peroxides	present	in	fatty	products;	hypochlorite	anions	from	commercial	bleaches;	oxygen,	ozone,	bromine,	nitrite,	iodates,	arsenic	compounds,	periodates,	and	the	content	of	sulfur	dioxide	in	wines.ReferencesDay,	R.,	&	Underwood,	A.	(1989).
Quantitative	Analytical	Chemistry.	(fifth	ed.).	PEARSON	Prentice	Hall.Wikipedia.	(2020).	Iodometry.	Recovered	from:	en.wikipedia.orgProfessor	S.	D.	Brown.	(2005).	Preparation	of	Standard	Sodium	Thiosulfate	Solution	andDetermination	of	Hypochlorite	in	a	Commercial	Bleach	Product.	Recovered	from:	1.udel.eduDaniele	Naviglio.	(s.f.).	Iodometry
and	Iodimetry.	Federica	Web	Learning.	Recovered	from:	federica.unina.itBarreiro,	L.	&	Navs,	T.	(2007).	Content	and	Language	Integrated	Learning	(CLIL)	Materials	in	Chemistry	and	English:	Iodometric	Titrations.	Teachers	material.	Recovered	from:	diposit.ub.edu	Iodometry	is	one	of	the	most	important	redox	titration	methods.	Iodine	reacts
directly,	fast	and	quantitively	with	many	organic	and	inorganic	substances.	Thanks	to	its	relatively	low,	pH	independent	redox	potential,	and	reversibility	of	the	iodine/iodide	reaction,	iodometry	can	be	used	both	to	determine	amount	of	reducing	agents	(by	direct	titration	with	iodine)	and	of	oxidizing	agents	(by	titration	of	iodine	with	thiosulfate).	In	all
cases	the	same	simple	and	reliable	method	of	end	point	detection,	based	on	blue	starch	complex,	can	be	used.	Reversible	iodine/iodide	reaction	mentioned	above	is	2I-	I2	+	2e-	and	obviously	whether	it	should	be	treated	as	oxidation	with	iodine	or	reduction	with	iodides	depends	on	the	other	redox	system	involved.	Second	important	reaction	used	in
the	iodometry	is	reduction	of	iodine	with	thiosulfate:	2S2O32-	+	I2	S4O62-	+	2I-	In	the	case	of	both	reactions	it	is	better	to	avoid	low	pH.	Thiosulfate	is	unstable	in	the	presence	of	acids,	and	iodides	in	low	pH	can	be	oxidized	by	air	oxygen	to	iodine.	Both	processes	can	be	source	of	titration	errors.	Iodine	is	very	weakly	soluble	in	the	water,	and	can	be
easily	lost	from	the	solution	due	to	its	volatility.	However,	in	the	presence	of	excess	iodides	iodine	creates	I3-	ions.	This	lowers	free	iodine	concentration	and	such	solutions	are	stable	enough	to	be	used	in	lab	practice.	Still,	we	should	remember	that	their	shelf	life	is	relatively	short	(they	should	be	kept	tightly	closed	in	dark	brown	bottles,	and
standardized	every	few	weeks).	Iodine	solutions	are	prepared	dissolving	elemental	iodine	directly	in	the	iodides	solution.	Elemental	iodine	can	be	prepared	very	pure	through	sublimation,	but	because	of	its	high	volatility	it	is	difficult	to	weight.	Thus	use	of	iodine	as	a	standard	substance,	although	possible,	is	not	easy	nor	recommended.	Iodine
solutions	can	be	easily	normalized	against	arsenic	(III)	oxide	(As2O3)	or	sodium	thiosulfate	solution.	It	is	also	possible	to	prepare	iodine	solutions	mixing	potassium	iodide	with	potassium	iodate	in	the	presence	of	strong	acid:	5I-	+	IO3-	+	6H+	3I2	+	3H2O	Potassium	iodate	is	a	primary	substance,	so	solution	prepared	this	way	can	have	exactly	known
concentration.	However,	this	approach	is	not	cost	effective	and	in	lab	practice	it	is	much	better	to	use	iodate	as	a	primary	substance	to	standardize	thiosulfate,	and	then	standardize	iodine	solution	against	thiosulfate.	

Sodium	thiosulfate	titration	with	iodine.	Iodometric	titration	of	sodium	thiosulphate.	Why	is	sodium	thiosulfate	used	in	iodometric	titration.	Titration	of	iodine	with	sodium	thiosulfate	starch	indicator.	Why
sodium	thiosulphate	is	used	in	titration.	Sodium	thiosulfate	titration	method.	Iodometric	titration.	Sodium	thiosulfate	and	iodine	titration	equation.
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