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Measurement	of	the	electrolytic	conductivity	to	measure	reaction	progress	Conductometry	is	a	measurement	of	electrolytic	conductivity	to	monitor	a	progress	of	chemical	reaction.	Conductometry	has	notable	application	in	analytical	chemistry,	where	conductometric	titration	is	a	standard	technique.	In	usual	analytical	chemistry	practice,	the	term
conductometry	is	used	as	a	synonym	of	conductometric	titration	while	the	term	conductimetry	is	used	to	describe	non-titrative	applications.[1]	Conductometry	is	often	applied	to	determine	the	total	conductance	of	a	solution	or	to	analyze	the	end	point	of	titrations	that	include	ions.[2]	Conductive	measurements	began	as	early	as	the	18th	century,
when	Andreas	Baumgartner	noticed	that	salt	and	mineral	waters	from	Bad	Gastein	in	Austria	conducted	electricity.[3][4]	As	such,	using	conductometry	to	determine	water	purity,	which	is	often	used	today	to	test	the	effectiveness	of	water	purification	systems,	began	in	1776.[2]	Friedrich	Kohlrausch	further	developed	conductometry	in	the	1860s
when	he	applied	alternating	current	to	water,	acids,	and	other	solutions.	It	was	also	around	this	time	when	Willis	Whitney,	who	was	studying	the	interactions	of	sulfuric	acid	and	chromium	sulfate	complexes,	found	the	first	conductometric	endpoint.[3]	These	finding	culminated	into	potentiometric	titrations	and	the	first	instrument	for	volumetric
analysis	by	Robert	Behrend	in	1883	while	titrating	chloride	and	bromide	with	HgNO3.	This	development	allowed	for	testing	the	solubility	of	salts	and	hydrogen	ion	concentration,	as	well	as	acid/base	and	redox	titrations.	Conductometry	was	further	improved	with	the	development	of	the	glass	electrode,	which	began	in	1909.[3][4]	Conductometric
titration	is	a	type	of	titration	in	which	the	electrolytic	conductivity	of	the	reaction	mixture	is	continuously	monitored	as	one	reactant	is	added.	The	equivalence	point	is	the	point	at	which	the	conductivity	undergoes	a	sudden	change.	Marked	increase	or	decrease	in	conductance	are	associated	with	the	changing	concentrations	of	the	two	most	highly
conducting	ions—the	hydrogen	and	hydroxyl	ions.[5]	The	method	can	be	used	for	titrating	coloured	solutions	or	homogeneous	suspension	(e.g.:	wood	pulp	suspension[5]),	which	cannot	be	used	with	normal	indicators.	Acid-base	titrations	and	redox	titrations	are	often	performed	in	which	common	indicators	are	used	to	locate	the	end	point	e.g.,	methyl
orange,	phenolphthalein	for	acid	base	titrations	and	starch	solutions	for	iodometric	type	redox	process.	However,	electrical	conductance	measurements	can	also	be	used	as	a	tool	to	locate	the	end	point.	Example:	titration	of	an	HCl	solution	with	the	strong	base	NaOH.	As	the	titration	progresses,	the	protons	are	neutralized	to	form	water	by	the
addition	of	NaOH.	For	each	amount	of	NaOH	added	equivalent	amount	of	hydrogen	ions	is	removed.	Effectively,	the	mobile	H+	cation	is	replaced	by	the	less-mobile	Na+	ion,	and	the	conductivity	of	the	titrated	solution	as	well	as	the	measured	conductance	of	the	cell	fall.	This	continues	until	the	equivalence	point	is	reached,	at	which	one	obtains	a
solution	of	sodium	chloride,	NaCl.	If	more	base	is	added,	an	increase	in	conductivity	or	conductance	is	observed,	since	more	ions	Na+	and	OH−	are	being	added	and	the	neutralization	reaction	no	longer	removes	an	appreciable	amount	of	H+.	Consequently,	in	the	titration	of	a	strong	acid	with	a	strong	base,	the	conductance	has	a	minimum	at	the
equivalence	point.	This	minimum	can	be	used,	instead	of	an	indicator	dye,	to	determine	the	endpoint	of	the	titration.	The	conductometric	titration	curve	is	a	plot	of	the	measured	conductance	or	conductivity	values	as	a	function	of	the	volume	of	the	NaOH	solution	added.	The	titration	curve	can	be	used	to	graphically	determine	the	equivalence	point.
For	reaction	between	a	weak	acid	and	a	weak	base	in	the	beginning	conductivity	decreases	a	bit	as	the	few	available	H+	ions	are	used	up.	Then	conductivity	increases	slightly	up	to	the	equivalence	point	volume,	due	to	contribution	of	the	salt	cation	and	anion	of	the	weak	acid	as	it	is	formed	from	OH	−	{\displaystyle	{\ce	{OH-}}}	and	the	neutral	acid
(This	changing	contribution	in	case	of	a	strong	acid-strong	base	does	not	occur	as	in	strong	acids	the	anion	is	present	all	the	time).	After	the	equivalence	point	is	achieved	the	conductivity	flattens	as	by	adding	more	weak	base	to	a	solution	containing	its	conjugated	acid	a	buffer	is	formed	and	extra	added	weak	base	in	essence	will	stay	in	that	form.
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(1984),	pp.	48–53.	pdf	by	UMCS	Look	up	conductometry	in	Wiktionary,	the	free	dictionary.	Retrieved	from	"	Water	Rangers	is	working	to	ensure	your	orders	arrive	on	time	We	understand	how	frustrating	delivery	delays	can	be—especially	if	you’re	waiting	on	a	much-anticipated	order.	As	a	small	social	[…]	The	Lake	Erie	Rangers	are	back	for	another
impactful	season!	In	2024–2025,	with	support	from	the	Canada	Water	Agency’s	Freshwater	Ecosystem	Initiative,	we	expanded	our	community	science	network,	deepened	scientific	[…]	We	have	so	far	dealt	with	Ohm's	law	and	conductivity	in	general,	and	hope	you	understand	the	concept.	You	may	wonder,	however,	what	it	has	to	do	with	the
measurement	of	the	conductivity	of	water--the	real	question	from	the	beginning.	So,	we	are	now	going	into	the	main	subject.	Flow	of	charge	has	been	meant	electric	current	till	now.	A	metal,	such	as	in	an	electric	wire,	contains	a	great	number	of	free	electrons.	These	electrons	pass	electric	current	from	one	to	the	next,	just	like	a	line	of	people
forming	a	bucket	brigade.	Such	a	metal	is	called	a	conductor.	In	the	second	place,	let	us	introduce	an	ion	conductor	that	its	electric	current	is	carried	by	ion,	for	example,	electrolyte	solution.	We	will	now	discuss	some	of	the	new	terms	that	have	come	up.	When	a	certain	substance	is	dissolved	in	liquid--water	in	the	case	of	Twin--and	if	the	liquid	thus
obtained	can	conduct	electricity,	such	a	liquid	is	called	an	electrolyte	solution,	and	the	dissolved	substance	is	called	an	electrolyte.	And	each	corpuscle	that	carries	electricity	is	called	an	ion	(a	Greek	word	meaning	wanderer).	Common	table	salt	(NaCl)	is	an	electrolyte,	and	when	this	is	dissolved	in	water	to	form	salt	water,	it	becomes	sodium	ions
(Na+)	and	chloride	ions	(Cl-),	each	of	which	is	a	corpuscle	that	conducts	electricity.	Let's	go	back	to	conductivity.	Conductivity	is	an	index	of	how	easy	it	is	for	electricity	to	flow.	In	water,	it	is	the	ions	that	pass	electricity	from	one	to	the	next.	This	means	that	the	more	Na+	and	Cl-	contained	in	water	the	more	electricity	is	carried,	and	the	higher	the
conductivity.	To	sum	up,	if	we	know	the	conductivity	of	a	sample	of	salt	water,	we	can	calculate	just	how	salty	the	water	is.	(This	is	what	happens	in	the	salinity	conversion	to	arrive	at	the	value	displayed	by	the	Twin	conductivity	meter.)Salinity	(density	of	salt	in	salt	water)	and	conductivity	Liquid	temperature	25°C　IEEE	J.Ocean.Eng.,OE-
5(1),3~8(1980).NaCl	density	(W	/	V)	%Conductivity	(mS	/	cm)NaCl	density	(W	/	V)	%Conductivity	(mS	/	cm)0.12.01.119.20.23.91.220.80.35.71.322.40.47.51.424.00.59.21.525.60.610.91.627.10.712.61.728.60.814.31.830.10.916.01.931.61.017.62.033.0Strong	Electrolytes,	Weak	ElectrolytesYou	now	understand	that	we	can	determine	the	salinity	of	salt
water	by	knowing	its	conductivity.	Some	of	you	may	wonder	whether	sugar	water	can	also	be	measured.	Unfortunately,	a	conductivity	meter	cannot	tell	you	the	density	of	sugar	in	water.	Although	sugar	is	soluble	in	water,	it	does	not	form	ions,	which	means	that	it	is	not	an	electrolyte.	Only	when	ions	are	produced	in	water	can	the	density	of	the
dissolved	substance	be	calculated	from	conductivity	measured	using	a	conductivity	meter.Like	a	human,	an	electrolyte	has	a	variety	of	properties.	Electrolytes	can	be	broadly	divided	into	strong	electrolytes	and	weak	electrolytes.	Let's	spend	some	time	on	this	subject.Strong	electrolytesSalt	contains	NaCl	and	KCl,	which	form	electrolytes	when
dissolved	in	water,	most	of	which	become	ions.	The	relationship	between	density	and	conductivity	is	nearly	linear.	As	is	seen	in	the	diagram,	however,	unlike	the	low-density	zone,	the	high-density	zone	does	not	show	an	increase	in	conductivity	with	a	further	increase	in	density.	There	comes	a	saturation	point	not	unlike	a	traffic	jam,	where	the	ions	act
against	each	other,	and	this	makes	it	hard	for	electricity	to	flow.Weak	electrolytesIn	a	very	low	density	zone,	conductivity	has	a	linear	relationship	with	density,	as	is	seen	with	organic	acids.	Acetic	acid	solution	is	a	good	example.	However,	as	density	increases,	the	rate	of	ionization	decreases.	In	the	high-density	zone,	only	part	of	the	electrolyte	is
ionized,	and	the	overcrowding	causes	most	of	the	potential	ions	to	remain	dissolved	in	water	as	molecules.A	good	couple	and	a	bad	coupleWhen	CH3COOH	is	ionized,	it	becomes	CH3COO-	and	H+,	but	since	it	is	a	weak	electrolyte,	most	of	the	molecules	remain	CH3COOH.	In	other	words,	they	are	a	good	couple.	When	sodium	acetate	(CH3COONa)	is
ionized,	it	becomes	the	ions	acetate	CH3COO-	and	sodium	ion	Na+,	but	since	it	is	a	strong	electrolyte,	unlike	acetate,	it	exhibits	separation	of	most	of	its	molecules.	Unlike	acetate,	sodium	acetate	is	like	a	bad	couple.About	mol/l	(moles	per	liter):	The	mol	(symbol	for	the	SI	unit	mole)	is	one	of	the	chemical	units	we	use	for	expressing	the	measured
quantity	of	a	substance.	The	number	of	atoms	or	molecules	in	one	mol	of	a	substance	is	equal	to	the	Avogadro	constant,	which	has	a	value	of	6.022	X	1023.	Therefore,	the	unit	of	density	mol/l	(moles	per	liter)	indicates	how	much	of	a	substance	(in	mol)	is	dissolved	in	1	liter	of	a	solution.The	History	of	ConductivityAlessandro	Volta	was	a	physicist	born
in	Italy	in	1745.	He	became	known	in	1800	as	the	inventor	of	the	first	electric	battery.	Unlike	the	friction	batteries	known	up	to	that	time,	the	Volta	battery	provided	continuous	electric	current,	and	was	one	of	the	great	inventions	of	the	century.	This	achievement	by	Volta	paved	the	way	for	the	likes	of	Georg	Ohm,	the	German	physicist	who	measured
the	conductivity	of	metals,	and	in	1827	discovered	the	now-famous	Ohm's	law.Michael	Faraday	was	born	in	1791,	the	son	of	an	English	blacksmith.	At	age	13,	he	became	a	bookbinder's	apprentice,	which	gave	him	access	to	many	books.	In	1833,	he	became	an	assistant	to	Professor	Davies	of	the	Royal	Research	Laboratory.	He	did	prominent	work	in
the	fields	of	chemistry	and	physics,	and	in	1833,	he	conceived	the	law	of	electrolysis,	and	he	envisioned	ion	as	made	of	corpuscles	that	conveyed	electricity	in	solution.The	conductivity	of	electrolytes	was	energetically	measured	by	Friedrich	Kohlrausch	of	Germany	between	1869	and	1880.	It	is	said	that	he	started	measuring	conductivity	as	a	means	of
obtaining	ionic	product.	The	Kohlrausch	bridge,	which	he	invented	at	that	time	for	the	purpose	of	measuring	conductivity,	is	still	well	known	today.A.	Volta(Italy)1745-1827G.	Ohm(Germany)1787-1854M.	Faraday(England)1791-1867F.	Kohlrausch(Germany)1840-1910Next	page		Regulations	Conductivity	Meters	Share	—	copy	and	redistribute	the
material	in	any	medium	or	format	for	any	purpose,	even	commercially.	Adapt	—	remix,	transform,	and	build	upon	the	material	for	any	purpose,	even	commercially.	The	licensor	cannot	revoke	these	freedoms	as	long	as	you	follow	the	license	terms.	Attribution	—	You	must	give	appropriate	credit	,	provide	a	link	to	the	license,	and	indicate	if	changes
were	made	.	You	may	do	so	in	any	reasonable	manner,	but	not	in	any	way	that	suggests	the	licensor	endorses	you	or	your	use.	ShareAlike	—	If	you	remix,	transform,	or	build	upon	the	material,	you	must	distribute	your	contributions	under	the	same	license	as	the	original.	No	additional	restrictions	—	You	may	not	apply	legal	terms	or	technological
measures	that	legally	restrict	others	from	doing	anything	the	license	permits.	You	do	not	have	to	comply	with	the	license	for	elements	of	the	material	in	the	public	domain	or	where	your	use	is	permitted	by	an	applicable	exception	or	limitation	.	No	warranties	are	given.	The	license	may	not	give	you	all	of	the	permissions	necessary	for	your	intended
use.	For	example,	other	rights	such	as	publicity,	privacy,	or	moral	rights	may	limit	how	you	use	the	material.	Achieve	consistent	readings	of	a	range	of	related	parameters	using	conductivity	meters	and	probes.	Thermo	Scientific	Orion	bench	conductivity	meters,	portable	conductivity	meters	and	conductivity	probes	are	suitable	for	wastewater,
drinking	water,	water	quality	lab	applications	requiring	ultrapure	or	deionized	water,	manufacturing	processes	including	clean-in-place,	industrial	wash	and	rinse	water,	power	generation,	mining,	healthcare	including	water	for	injection	and	other	uses	such	as	aquaculture	and	food	and	beverage.	What	is	conductivity	and	why	should	it	be	measured?
Conductivity	depends	on	the	concentration	of	ions	and	temperature.	Electrical	conductivity	is	an	inherent	property	of	most	materials	and	ranges	from	extremely	conductive	materials,	such	as	metals,	to	non-conductive	materials,	like	plastic	or	glass.	In	between	the	two	extremes	are	aqueous	solutions,	such	as	sea	water	and	plating	baths.	In	metals,	the
electrical	current	is	carried	by	electrons	while	in	water	it	is	carried	by	charged	ions.	In	both	cases,	the	conductivity	is	determined	by	the	number	of	charge	carriers,	how	fast	they	move,	and	the	capacity	of	the	carrier.	Thus	for	most	water	solutions,	the	higher	the	ion	concentration	from	dissolved	salts,	generally	the	higher	the	conductivity.
Conductivity	will	increase	with	an	increase	in	ion	concentration	until	the	solution	becomes	too	crowded,	thus	restricting	the	freedom	of	the	ions	to	move.	Thereafter,	conductivity	may	actually	decrease	with	increasing	ion	concentration.	This	can	result	in	two	different	concentrations	of	a	salt	having	the	same	conductivity.		Click	on	image	to
enlargeConductance	is	defined	as	the	reciprocal	of	resistance	and	is	measured	in	Siemens	(S),	which	was	formerly	referred	to	as	mho	(ohm	spelled	backwards).	Conductivity	is	an	inherent	property	of	any	given	solution.A	measurement	results	in	the	conductance	of	the	sample	and	it	is	converted	to	conductivity.	This	is	done	by	determining	the	cell
constant	(K)	for	each	setup	using	a	known	conductivity	standard	solution.Conductivity	=	(Cell	conductance	X	Cell	constant)The	cell	constant	is	related	to	the	physical	characteristics	of	the	measuring	cell.		For	a	cell	comprised	of	two	flat,	parallel	measuring	electrodes,	K	is	defined	as	the	electrode	separation	distance	(d)	divided	by	the	electrode	area
(a).In	practice,	measured	cell	constant	is	entered	into	the	meter	(directly	or	by	user	calibration)	whereby	the	conversion	from	conductance	to	conductivity	is	calculated	and	presented.ApplicationsConductivity	meters	measure	the	ion	capacity	in	aqueous	solution	to	carry	electrical	current.	As	the	ranges	in	aqueous	solutions	are	usually	small,	the	basic
units	of	measurements	are	milliSiemens/cm	(mS/cm)	and	microSiemens/cm	(μS/cm).	Conductivity	is	used	widely	to	determine	the	level	of	impurities	in	water	supplies	for	domestic	consumption,	wastewater,	water	quality	testing,	as	well	as	industrial	use.	Industries	that	employ	this	method	include	the	chemical,	semi-conductor,	power	generation,
hospitals,	textile,	iron	and	steel,	food	and	beverage,	mining,	electroplating,	pulp	and	paper,	petroleum	and	marine	industries.	Specific	applications	include	chemical	streams,	demineralizer	output,	reverse	osmosis,	stream	boilers,	condensate	return,	waste	streams,	boiler	blowdown,	cooling	towers,	desalinization,	laboratory	analysis,	fruit	peeling	and
salinity	level	detection	in	oceanography.	In	the	table	below	are	examples	of	solutions	and	their	known	conductivities.SolutionConductivityUltrapure	water	0.055	μS/cmPower	plant	boiler	water1.0	μS/cmGood	municipal	water50	μS/cmOcean	water53	mS/cmDistilled	water0.5	μS/cmDeionised	water0.1	-	10	μS/cmDemineralised	water0	-80
μS/cmDrinking	water0.5	-	1	mS/cmWastewater0.9	-	9	mS/cmSeawater53	mS/cm10%	HCI700,000	μS/cm32%	HCI700,000	μS/cm31%	HNO3865	mS/cm*mS/cm	=	milliSiemen	per	centimeter		μS/cm	=	microSiemen	per	centimeterWe	use	conductivity	measurements	to	determine	the	amount	of	dissolved	ions	present	in	a	sample,	which	in	water,	serves	as
a	measure	of	water	qualityAlthough	conductivity	measurements	are	generally	simple,	not	accounting	for	tempature	will	greatly	affect	the	validity	of	the	data	generated.	Applying	temperature	compensation	is	a	way	to	account	for	temperature	effects,	and	helps	ensure	the	reliability	and	accuracy	of	your	measurements.	Temperature	compensation	uses
the	measured	conductivity	and	temperature	readings	of	the	sample	and	applies	a	coefficient	or	algorithm	to	calculate	and	report	the	conductivity	value	of	the	sample	at	the	selected	reference	temperature.	When	reported	at	25	degrees	C,	this	is	known	as	specific	conductance.			What	is	resistivity	and	why	should	it	be	measured?	The	resistivity	of	a
solution	describes	how	strongly	it	resists	an	electrical	current;	in	other	words,	it’s	the	inverse	of	conductivity.	Another	common	application	for	measuring	resistivity	is	when	making	ultrapure	water.	Ultrapure	water	has	a	high	resistivity	(>18.18	MΩ·cm	at	25°	C)	and	therefore	very	low	levels	of	conductivity	(0.055	µS/cm	at	25°	C),	which	can	only	be
accurately	measured	with	a	conductivity	probe	and	meter	to	achieve	confidence	in	its	inability	to	conduct	electricity.This	is	an	important	parameter	to	measure	when	working	with,	or	making,	purified	water,	such	as	deionized,	distilled,	or	reverse-osmosis	water.	Depending	on	the	application,	purified	water	may	also	be	known	as	reagent	water,
reagent	grade	water,	clinical	lab	reagent	water,	or	Type	I	water.	Other	terms	may	apply	depending	on	the	purity.	Ultrapure	water	has	a	high	resistivity	(>18.18	MΩ/cm	at	25°C)	and	therefore	very	low	levels	of	conductivity	(0.055	μS/cm	at	25˚C).	Ultrapure	water	is	often	used	for	laboratory,	pharmaceutical,	semiconductor,	or	boiler	applications.Find
out	more	about	how	conductivity	impacts	the	creation	of	ultrapure	water	by	watching	the	webinar:	Myths	and	Truths:	pH	and	Conductivity	of	Ultrapure	Water.Organic	compoundConductivity,	µS/cmTemp	(°C)Formic	acid	(4.94%)550018Acetic	acid	(50%)74018Latex	paint70025Water,	New	York	City7225Corn	syrup1632Acetonitrile720Vodka,	100
proof425Isopropanol3.525Sugar	solution,	pure310Benzyl	alcohol1.825Methanol0.4418Glycol0.3025Glycerol0.06425Acetic	acid	(99.7%)0.04018Ethanol


