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Distillation	is	an	essential	physical	process	of	separation,	but	not	a	chemical	reaction	that	is	variedly	used	in	chemistry,	industry,	and	food	science.	Evidence	shows	that	since	at	least	3000	BC	in	the	Indus	Valley	Civilization,	humans	have	been	practicing	distillation	techniques	using	the	terracotta	distillation	apparatus.	Initially,	it	had	been	used	to
make	perfumes,	while	the	distillation	of	beverages	occurred	much	later.	In	this	article,	you	will	get	to	know	about	the	definition	of	distillation,	its	purpose,	types,	various	examples,	and	are	discussed	below.	Distillation	means	a	procedure	by	which	two	liquids	having	different	boiling	points	can	be	separated.	It	is	the	boiling	and	subsequent
condensation	of	a	component	selectively	in	a	liquid	mixture.	The	process	of	distillation	starts	with	heating	a	liquid	to	the	boiling	point.	The	liquid	evaporates	and	forms	a	vapor,	and	the	gas	is	then	cooled	by	passing	it	through	pipes	or	tubes	at	a	lower	temperature.	The	cooled	vapor	then	condenses,	forming	a	distillate.	The	distillate	is	a	purified	form	of
the	original	liquid	because	when	the	liquid	evaporates,	impurities	are	left	behind,	and	the	distillate	gets	created	without	those	impurities.	Repeating	the	process	on	the	collected	liquid	is	called	double	distillation,	which	improves	the	purity	of	the	product.	Mostly	it	is	applied	to	liquids;	however,	the	reverse	process	can	also	be	used	to	separate	gases	by
liquefying	the	components	by	making	changes	in	temperature	or	pressure.	The	distillation	process	is	dependent	on	the	two	laws,	and	they	are	Daltons	Lawand	Raoults	Lawfor	a	mixture	of	liquids.	According	to	Daltons	law	of	partial	pressures,	the	total	pressure	exerted	by	a	mixture	of	gases	is	equal	to	the	sum	of	the	partial	pressures	of	all	the
constituent	gases.	Raoults	law,	on	the	other	hand,	states	that	the	partial	pressure	of	a	single	liquid	component	in	an	ideal	liquid	mixture	equals	the	product	of	the	vapor	pressure	of	the	pure	component	and	its	mole	fraction.	READ:	Does	Kerosene	Go	Bad?	(And	How	Long	to	Go	Bad?)It	is	to	be	noted	that	the	boiling	point	of	the	liquid	depends	on	the
surrounding	pressure	and	changes	accordingly.	For	instance,	the	boiling	point	of	water	at	sea	level	is	100	degrees	Celcius.	However,	its	boiling	point	at	an	altitude	of	1905	meters	is	93.4	degrees	Celsius	as	the	pressure	of	the	atmosphere	is	relatively	lower	at	high	altitudes.	A	plant	performing	the	process	of	distillation	is	called	a	distillery.	When	the
distillation	is	performed	in	a	laboratory,	it	uses	batches	of	the	liquid	mixture,	whereas,	in	industrial	distillation	processes,	which	are	generally	continuous,	a	constant	composition	of	the	mixture	requires	to	be	maintained.	The	apparatus	that	are	used	to	perform	distillation	is	called	a	still.	The	three	most	significant	apparatus	needed	for	distillation
include	the	distillation	flask	that	helps	in	heating	up	the	mixture	and	volatilizes	the	components,	the	condenser	that	cools	down	the	vapors	back	to	a	liquid	state,	and	the	collection	vessel.	Other	requirements	are	a	source	of	heat,	fractioning	column,	thermometer,	and	Standard	Glassware.	Distillation	is	used	by	chemists	to	purify	compounds	in	solution
or	separating	mixtures	of	solutes.	This	process	is	also	used	for	commercial	purposes.	The	purpose	includes	collecting	different	volatile	fractions	as	they	are	produced.	In	this	separation	technique,	either	the	concentration	of	a	particular	component	is	increased	in	the	mixture	or	an	almost	pure	component	is	obtained	from	the	mixture.	However,	it	is
impossible	to	get	a	completely	pure	sample	of	a	component	from	a	mixture	by	distillation	as	a	component	in	the	mixture	cannot	have	zero	partial	pressure.	Distillation	is	also	applied	on	an	industrial	scale	for	purification	of	the	liquid	products	obtained	from	chemical	synthesis.	Different	types	of	distillation	include:	Simple	distillationFractional
distillationSteam	distillationVacuum	distillationAir-sensitive	vacuum	distillationShort	path	distillationZone	distillation	READ:	Where	is	the	Ozone	Layer	Located	and	Importance	of	Ozone	Layer	The	simple	distillation	process	is	applied	when	the	boiling	points	of	two	liquids	are	significantly	different	from	each	other	(a	minimum	difference	of	25-degree
centigrade)	or	to	separate	liquids	from	solids	or	non-volatile	components.	It	involves	heating	the	mixture	of	liquid	to	the	boiling	point	and	immediately	condensing	the	vapors	so	formed.	The	condensed	vapor	is	then	collected.	Raoults	law	governs	the	purity	of	the	distillate	or	the	purified	liquid.	In	fractional	distillation,	liquids	in	the	mixtures	that	have
similar	boiling	points	are	often	separated.	Several	vaporization-condensation	steps	are	involved	in	fractional	distillation,	which	takes	place	in	a	fractioning	column.	This	process	is	also	known	as	rectification.	With	every	vaporization-condensation	cycle,	the	purity	of	the	distillate	improves.	Steam	distillation	is	used	to	separate	the	components	in	a
mixture	that	are	heat-sensitive.	In	the	beginning,	the	steam	is	passed	through	the	mixture	to	make	it	slightly	heated	and	vaporize	some	portion	of	it.	A	high	heat-transfer	rate	is	seen	without	requiring	high	temperatures.	The	vapors	so	formed	are	then	condensed	to	get	the	necessary	distillate.	This	distillation	process	is	used	to	obtain	essential	oils	and
herbal	distillates	from	several	aromatic	flowers/herbs.	For	separating	liquids	that	have	very	high	boiling	points	in	mixtures,	the	Vacuum	Distillation	is	ideal.	To	boil	these	compounds,	they	are	not	heated	to	high	temperatures,	but	the	pressure	of	the	surroundings	is	lowered.	Due	to	lower	pressure,	the	component	boils	at	lower	temperatures.	Once	the
component	vapor	pressure	is	equal	to	the	pressure	of	the	surrounding,	it	is	transformed	into	a	vapor.	These	vapors	are	then	condensed	as	well	as	collected	as	the	distillate.	The	method	of	vacuum	distillation	is	also	useful	to	obtain	highly	purified	samples	of	compounds	that	decompose	at	high	temperatures.	The	vacuum	distillation	process	is	usually
carried	out	for	compounds	that	are	sensitive	to	air	and	readily	react	with	it.	However,	once	the	process	is	complete,	the	vacuum	must	be	replaced	with	an	inert	gas.	This	process	is	often	referred	to	as	air-sensitive	vacuum	distillation.	READ:	Does	Paint	Dissolve	in	Water?	(Enamel,	Acrylic,	Latex)	The	purification	of	a	small	quantity	of	a	compound	that
is	unstable	at	high	temperatures	is	possible	through	short	path	distillation.	This	process	is	called	a	short	path	because	the	distillate	travels	a	minimal	distance	before	being	collected,	and	this	is	done	under	lowered	pressure	levels.	As	the	distance	traveled	by	the	distillate	is	very	short,	this	method	reduces	the	wastage	along	the	walls	of	the	apparatus.
The	zone	distillation	process	involves	the	partial	melting	of	a	substance,	and	the	condensation	of	the	vapors	formed	to	get	a	pure	distillate.	This	process	is	usually	carried	out	in	a	long	container	with	the	help	of	a	zone	heater.	1.	The	simplest	and	most	common	example	of	distillation	is	the	steam	from	a	kettle,	which	gets	deposited	as	drops	of	distilled
water	on	a	cold	surface.	2.	This	process	is	used	in	the	separation	of	alcoholic	liquors	from	fermented	materials	for	purification	of	alcohol	by	separating	liquids	from	non-volatile	solids.	3.	It	is	used	to	separate	two	or	more	liquids	having	different	boiling	points,	as	in	the	case	of	separation	of	gasoline,	kerosene,	and	lubricating	oil	from	crude	oil	in	crude
oil	refining,	enabling	safe	storage	and	transportation.	4.	Making	liquefied	gases	from	the	air.	For	example,	nitrogen,	oxygen,	and	argon	are	distilled	from	the	air.	5.	The	desalination	of	seawater	is	done	through	distillation.	6.	Perfumes	and	flavorings	for	food	are	obtained	from	herbs	and	plants	by	distillation.	7.	Distilled	water	is	used	in	lead-acid
batteries	and	low-volume	humidifiers.	8.	Other	industrial	uses	include	the	processing	of	chemical	products	such	as	formaldehyde	and	phenol.	References:	Distillation	is	a	process	used	to	separate	and	purify	different	components	of	a	mixture.	It	is	one	of	the	most	important	techniques	used	in	chemistry,	pharmaceuticals,	and	many	other
industries.Distillation	is	based	on	the	principle	of	differences	in	boiling	points	of	the	components	of	a	mixture.	It	involves	heating	the	mixture	and	then	cooling	the	vapor	to	condense	it	into	separate	components.	Distillation	is	a	process	that	involves	separating	and	purifying	the	components	of	a	mixture	by	heating	and	cooling.It	is	a	physical	separation
technique	used	to	separate	components	of	a	liquid	mixture	based	on	their	differences	in	boiling	points.Distillation	ProcessThe	distillation	process	involves	the	following	steps	?Heating	the	Mixture:	The	mixture	is	heated	to	its	boiling	point.	The	heat	source	can	be	direct	or	indirect,	and	the	temperature	is	carefully	controlled	to	prevent	the	mixture	from
boiling	too	violently.Vaporization:	As	the	mixture	heats	up,	it	begins	to	vaporize.	The	vapour	contains	the	components	of	the	mixture.Separation:	The	vapour	is	then	passed	through	a	condenser,	which	cools	the	vapour	and	condenses	it	back	into	liquid	form.	The	condensed	liquid	is	collected	in	a	separate	container.	The	liquid	that	is	collected	is
enriched	in	the	more	volatile	component	of	the	mixture,	which	has	a	lower	boiling	point.Repeat	process:	The	distillation	process	can	be	repeated	multiple	times	to	obtain	a	higher	degree	of	purity.Types	of	DistillationThere	are	different	types	of	distillation	techniques	used	depending	on	the	nature	of	the	mixture	and	the	desired	outcome.The	following
are	the	common	types	of	distillation	?Simple	DistillationThis	is	the	most	basic	type	of	distillation.	It	is	used	to	separate	two	or	more	liquids	with	different	boiling	points.	Simple	distillation	involves	heating	the	mixture	until	it	boils,	then	condensing	the	vapour	and	collecting	the	liquid	in	a	separate	container.Simple	distillation	is	not	effective	for
separating	liquids	with	boiling	points	that	are	very	close.Fractional	DistillationFractional	distillation	is	used	to	separate	a	mixture	of	two	or	more	liquids	with	similar	boiling	points.	It	is	a	more	advanced	form	of	distillation	and	involves	using	a	fractionating	column.	The	fractionating	column	is	a	long	tube	filled	with	small	glass	beads	or	plates	that
provide	a	large	surface	area	for	the	vapour	to	condense	and	re-evaporate.	As	the	vapour	passes	through	the	fractionating	column,	the	temperature	decreases,	and	the	components	of	the	mixture	with	lower	boiling	points	condense	on	the	beads	or	plates.	The	components	with	higher	boiling	points	continue	to	rise	up	the	column	and	eventually	condense
and	collect	in	a	separate	container.Steam	DistillationSteam	distillation	is	a	process	used	to	extract	essential	oils	from	plants.	It	involves	passing	steam	through	a	plant	material	to	extract	the	oils.	The	steam	carries	the	oils	with	it,	and	as	it	cools,	the	oils	condense	and	separate	from	the	water.Vacuum	DistillationVacuum	distillation	is	used	to	distil
liquids	that	have	high	boiling	points.	It	involves	lowering	the	pressure	in	the	distillation	flask,	which	lowers	the	boiling	point	of	the	liquid.	This	allows	for	the	liquid	to	be	distilled	at	a	lower	temperature,	reducing	the	risk	of	thermal	degradation.Azeotropic	DistillationAzeotropic	distillation	is	used	when	two	or	more	liquids	form	an	azeotrope,	which	is	a
mixture	of	liquids	that	has	a	constant	boiling	point	and	cannot	be	separated	by	normal	distillation.	Azeotropic	distillation	involves	adding	a	third	component	to	the	mixture	that	will	form	a	new	azeotrope	with	one	of	the	components,	allowing	for	the	separation	of	the	other	component.Significance	of	DistillationDistillation	is	a	crucial	process	in	many
industries,	including	pharmaceuticals,	petrochemicals,	food	and	beverage,	and	essential	oil	production.The	significance	of	distillation	lies	in	its	ability	to	separate	and	purify	components	of	a	mixture.	This	is	important	in	many	industries	where	the	purity	of	a	product	is	crucial	for	its	effectiveness,	safety,	and	quality.PharmaceuticalsIn	the
pharmaceutical	industry,	distillation	is	used	to	purify	and	isolate	different	components	of	a	drug.	This	is	important	for	ensuring	that	the	drug	is	safe	and	effective.	Distillation	is	also	used	to	remove	impurities	from	solvents,	which	are	used	in	the	manufacturing	process	of	drugs.PetrochemicalsIn	the	petrochemical	industry,	distillation	is	used	to	refine
crude	oil	into	different	products,	such	as	gasoline,	diesel,	and	jet	fuel.Crude	oil	contains	a	mixture	of	different	hydrocarbons,	each	with	a	different	boiling	point.	By	distilling	crude	oil,	these	hydrocarbons	can	be	separated	and	refined	into	different	products.Food	and	BeverageDistillation	is	used	in	the	food	and	beverage	industry	to	produce	alcoholic
beverages,	such	as	whiskey,	vodka,	and	rum.The	process	involves	fermenting	a	mixture	of	ingredients,	then	distilling	the	resulting	liquid	to	increase	the	alcohol	content	and	remove	impurities.Essential	Oil	ProductionDistillation	is	used	to	extract	essential	oils	from	plants.	Essential	oils	are	concentrated	liquids	that	contain	the	aroma	and	flavour	of	the
plant.	Steam	distillation	is	the	most	common	method	used	to	extract	essential	oils.	The	process	involves	passing	steam	through	plant	material,	which	causes	the	essential	oil	to	evaporate.	The	steam	and	essential	oil	are	then	condensed	and	separated,	with	the	essential	oil	being	collected	in	a	separate	container.ConclusionDistillation	is	a	vital	process
used	in	many	industries	to	separate	and	purify	components	of	a	mixture.	The	process	involves	heating	the	mixture	to	vaporize	its	components,	then	cooling	the	vapour	to	condense	it	back	into	separate	components.Different	types	of	distillation	are	used	depending	on	the	nature	of	the	mixture	and	the	desired	outcome.	The	significance	of	distillation	lies
in	its	ability	to	produce	pure	and	safe	products,	which	is	crucial	in	many	industries,	including	pharmaceuticals,	petrochemicals,	food	and	beverage,	and	essential	oil	production.	What	is	Distillation?Role	of	Raoults	Law	and	Daltons	LawTypes	of	DistillationImportant	Applications	What	is	Distillation?Distillation	refers	to	the	selective	boiling	and
subsequent	condensation	of	a	component	in	a	liquid	mixture.	It	is	a	separation	technique	that	can	be	used	to	either	increase	the	concentration	of	a	particular	component	in	the	mixture	or	to	obtain	(almost)	pure	components	from	the	mixture.	The	process	of	distillation	exploits	the	difference	in	the	boiling	points	of	the	components	in	the	liquid	mixture
by	forcing	one	of	them	into	a	gaseous	state.It	is	important	to	note	that	distillation	is	not	a	chemical	reaction	but	it	can	be	considered	as	a	physical	separation	process.	An	illustration	describing	the	laboratory	setup	that	is	generally	used	to	execute	this	process	is	provided	below.The	distillation	performed	on	a	laboratory	scale	often	uses	batches	of	the
liquid	mixture	whereas	industrial	distillation	processes	are	generally	continuous,	requiring	a	constant	composition	of	the	mixture	to	be	maintained.	Role	of	Raoults	Law	and	Daltons	LawThe	temperature	at	which	the	vapor	pressure	of	a	liquid	becomes	equal	to	the	pressure	of	the	surrounding	area	is	known	as	the	boiling	point	of	that	liquid.	At	this
temperature	point,	the	liquid	is	converted	into	its	vapor	form	via	the	formation	of	vapor	bubbles	at	its	bulk.It	is	important	to	note	that	the	boiling	point	of	the	liquid	changes	with	the	surrounding	pressure.	For	example,	the	boiling	point	of	water	at	sea	level	is	100oC	but	its	boiling	point	at	an	altitude	of	1905	meters	is	93.4oC	(since	the	atmospheric
pressure	is	relatively	lower	at	high	altitudes).For	a	mixture	of	liquids,	the	distillation	process	is	dependent	on	Daltons	law	and	Raoults	law.	As	per	Raoults	law,	the	partial	pressure	of	a	single	liquid	component	in	an	ideal	liquid	mixture	equals	the	product	of	the	vapor	pressure	of	the	pure	component	and	its	mole	fraction.	According	to	Daltons	law	of
partial	pressures,	the	total	pressure	exerted	by	a	mixture	of	gases	is	equal	to	the	sum	of	the	partial	pressures	of	all	the	constituent	gases.When	a	mixture	of	liquids	is	heated,	the	vapor	pressure	of	the	individual	components	increases,	which	in	turn	increases	the	total	vapor	pressure.	Therefore,	the	mixture	cannot	have	multiple	boiling	points	at	a	given
composition	and	pressure.Why	is	it	Impossible	to	Completely	Purify	a	Mixture	by	Distillation?At	the	boiling	point	of	a	mixture	of	liquids,	all	the	volatile	constituents	boil.	However,	the	quantity	of	a	constituent	in	the	resulting	vapor	is	based	on	its	contribution	to	the	total	vapor	pressure	of	the	mixture.	This	is	why	the	compounds	with	higher	partial
pressures	can	be	concentrated	in	the	vapors	whereas	the	compounds	having	low	partial	pressures	can	be	concentrated	in	the	liquid.Since	a	component	in	the	mixture	cannot	have	zero	partial	pressure,	it	is	impossible	to	obtain	a	completely	pure	sample	of	a	component	from	a	mixture	via	distillation.	However,	samples	of	high	purity	can	be	obtained
when	one	of	the	components	in	the	mixture	has	a	partial	pressure	which	is	close	to	zero.	Types	of	DistillationSome	important	types	of	distillation	include:Simple	distillationFractional	distillationSteam	distillationVacuum	distillationAir-sensitive	vacuum	distillationShort	path	distillationZone	distillationSimple	DistillationSimple	distillation	involves
heating	the	liquid	mixture	to	the	boiling	point	and	immediately	condensing	the	resulting	vapors.This	method	is	only	effective	for	mixtures	wherein	the	boiling	points	of	the	liquids	are	considerably	different	(a	minimum	difference	of	25oC).The	purity	of	the	distillate	(the	purified	liquid)	is	governed	by	Raoults	law.Fractional	DistillationFractional
distillation	is	often	used	to	separate	mixtures	of	liquids	that	have	similar	boiling	points.	It	involves	several	vaporization-condensation	steps	(which	takes	place	in	a	fractioning	column).	This	process	is	also	known	as	rectification.	The	apparatus	required	to	perform	a	fractional	distillation	on	a	mixture	is	listed	below.Round-bottom	flask	or	distilling	flaskA
source	of	heat,	which	can	be	a	fire	or	a	hot	bath.Receiving	flask	to	collect	the	condensed	vaporsFractioning	columnThermometer	to	measure	the	temperature	in	the	distilling	flaskCondenserStandard	Glassware.When	heated,	the	liquid	mixture	is	converted	into	vapors	that	rise	into	the	fractioning	column.	The	vapors	now	cool	and	condense	on	the
walls	of	the	condenser.	The	hot	vapors	emanating	from	the	distilling	flask	now	heat	the	condensed	vapor,	creating	new	vapors.Many	such	vaporization-condensation	cycles	take	place	and	the	purity	of	the	distillate	improves	with	every	cycle.	An	illustration	depicting	a	fractional	distillation	setup	is	provided	below.Commonly	used	condensers	in
laboratories	include	Liebig	condensers	and	Graham	condensers.Steam	DistillationSteam	distillation	is	often	used	to	separate	heat-sensitive	components	in	a	mixture.This	is	done	by	passing	steam	through	the	mixture	(which	is	slightly	heated)	to	vaporize	some	of	it.	The	process	establishes	a	high	heat-transfer	rate	without	the	need	for	high
temperatures.The	resulting	vapor	is	condensed	to	afford	the	required	distillate.The	process	of	steam	distillation	is	used	to	obtain	essential	oils	and	herbal	distillates	from	several	aromatic	flowers/herbs.Vacuum	DistillationVacuum	distillation	is	ideal	for	separating	mixtures	of	liquids	with	very	high	boiling	points.In	order	to	boil	these	compounds,
heating	to	high	temperatures	is	an	inefficient	method.	Therefore,	the	pressure	of	the	surroundings	is	lowered	instead.The	lowering	of	the	pressure	enables	the	component	to	boil	at	lower	temperatures.	Once	the	vapor	pressure	of	the	component	is	equal	to	the	surrounding	pressure,	it	is	converted	into	a	vapor.These	vapors	are	then	condensed	and
collected	as	the	distillate.	The	vacuum	distillation	method	is	also	used	to	obtain	high-purity	samples	of	compounds	that	decompose	at	high	temperatures.Air-Sensitive	Vacuum	DistillationFor	compounds	that	are	sensitive	to	air	and	readily	react	with	it,	the	vacuum	distillation	process	is	carried	out	but	the	vacuum	must	be	replaced	with	an	inert	gas
once	the	process	is	complete.	Such	a	process	is	often	referred	to	as	air-sensitive	vacuum	distillation.Short	Path	DistillationShort	path	distillation	is	used	to	purify	a	small	quantity	of	a	compound	that	is	unstable	at	high	temperatures.	This	is	done	under	lowered	pressure	levels	and	generally	involves	the	distillate	traveling	a	very	small	distance	before
being	collected	(hence	the	name	short	path).	The	reduced	distance	traveled	by	the	distillate	in	this	method	also	reduces	the	wastage	along	the	walls	of	the	apparatus.Zone	DistillationThe	process	of	zone	distillation	involves	the	partial	melting	of	a	substance	and	the	condensation	of	the	resulting	vapors	to	obtain	a	pure	distillate.	This	is	carried	out	in	a
long	container	with	the	help	of	a	zone	heater.	Important	ApplicationsThe	method	of	distillation	has	a	considerable	history,	dating	back	to	3000	BC.	Evidence	suggests	that	the	distillation	of	alcohol	was	developed	as	far	back	as	the	9th	century.	Some	important	applications	of	distillation	are	listed	below.Distillation	plays	an	important	role	in	many	water
purification	techniques.	Many	desalination	plants	incorporate	this	method	in	order	to	obtain	drinking	water	from	seawater.Distilled	water	has	numerous	applications,	such	as	in	lead-acid	batteries	and	low-volume	humidifiers.Many	fermented	products	such	as	alcoholic	beverages	are	purified	with	the	help	of	this	method.Many	perfumes	and	food
flavorings	are	obtained	from	herbs	and	plants	via	distillation.Oil	stabilization	is	an	important	type	of	distillation	that	reduces	the	vapor	pressure	of	the	crude	oil,	enabling	safe	storage	and	transportation.Air	can	be	separated	into	nitrogen,	oxygen,	and	argon	by	employing	the	process	of	cryogenic	distillation.Distillation	is	also	employed	on	an	industrial
scale	to	purify	the	liquid	products	obtained	from	chemical	synthesis.To	learn	more	about	distillation	and	other	related	topics,	such	as	sublimation,	register	with	BYJUS	and	download	the	mobile	application	on	your	smartphone.Recommended	VideosTypes	of	DistillationDistillation	refers	to	the	selective	boiling	and	subsequent	condensation	of	a
component	in	a	liquid	mixture.	It	is	a	separation	technique	that	can	be	used	to	either	increase	the	concentration	of	a	particular	component	in	the	mixture	or	to	obtain	(almost)	pure	components	from	the	mixture.The	temperature	at	which	the	vapour	pressure	of	a	liquid	becomes	equal	to	the	pressure	of	the	surrounding	area	is	known	as	the	boiling
point	of	that	liquid.Yes,	the	boiling	point	of	a	liquid	varies	with	pressure.	For	example,	the	boiling	point	of	water	at	sea	level	is	100	but	its	boiling	point	at	an	altitude	of	1905	meters	is	93.4	(As	the	atmospheric	pressure	is	relatively	lower	at	high	altitudes).Fractional	distillation	is	primarily	used	in	separating	liquid	with	comparable	boiling	points.	It
involves	several	vaporization-condensation	steps	taking	place	in	a	fractioning	column.Zone	distillation	involves	the	partial	melting	of	a	substance	and	the	condensation	of	the	resulting	vapours	to	obtain	a	pure	distillate.	This	is	carried	out	in	a	long	container	with	the	help	of	a	zone	heater.	Distillation	is	the	method	of	separating	mixtures,	in	which	the
conversion	of	a	liquid	into	vapour	is	afterwards	condensed	back	to	liquid	form.	distillation	method	is	used	for	the	purification	of	metals.	Distillation	is	preferable	where	both	solid	and	liquid	have	to	be	extracted	from	the	solution.	Also	known	as	simple	distillation,	it	is	based	on	the	differences	noticed	in	the	volatility	and	corresponding	vapour	pressures
observed	in	the	components	of	a	mixture.	In	this	article,	we	will	learn	about,	Distillation	Definition,	Distillation	Process,	Types	of	Distillation	and	others	in	detail.	Table	of	ContentDistillation	is	a	separation	technique	that	is	used	to	extract	a	mixture	of	solids	in	a	liquid.	It	is	basically	the	process	of	heating	the	liquid	to	form	vapors,	and	then	condensing
the	vapors	in	order	to	get	back	the	liquid.	The	liquid	that	is	obtained	by	performing	the	condensation	of	vapor	is	called	the	distillate.	Miscible	liquids	mix	together	to	form	a	solution,	for	instance,	a	mixture	of	ethanol	and	water.	Immiscible	liquids	don't	mix	well	together.	For	example,	oil	and	water.	The	two	liquids	that	are	miscible	with	each	other	in
all	proportions	can	be	termed	a	binary	mixture	of	liquid.	This	technique	is	used	for	the	segregation	of	components	of	a	mixture	of	two	miscible	liquids	with	sufficient	difference	in	boiling	points	(B.P),	that	can	be	boiled	without	undergoing	decomposition.	The	volatile	liquid	evaporates	on	heating	which	can	be	recovered	by	cooling	its	vapours	by	the
process	of	condensation.	The	diagram	for	distillation	is	shown	in	the	image	attached	below:	Distillation	ProcessDistillation	Process	is	proceed	in	the	following	ways,	Homogeneous	mixture	containing	a	solid	and	liquid	are	heated	together	in	a	closed	distillation	flask.Liquid	escapes	the	distillation	flask	forming	vapours	since	they	are	volatile.These
vapours	are	cooled	by	passing	them	through	the	condenser.Pure	liquid	is	obtained	by	the	condensation	process	in	the	given	vessel.Non-volatile	solids	are	left	as	residue.Raoults	Law	and	Daltons	Law	in	DistillationFor	a	solution	containing	a	mixture	of	liquids,	the	distillation	process	is	dependent	on	Daltons	law	and	Raoults	law.	Raoults	law	states	that
the	partial	pressure	of	any	specific	liquid	in	an	ideal	liquid	mixture	equals	the	product	of	the	vapour	pressure	of	the	pure	liquid	component	and	its	mole	fraction.	Also,	Daltons	law	of	partial	pressures	states	that	the	total	pressure	exerted	by	the	mixture	of	gases	is	equal	to	the	sum	of	the	partial	pressures	of	all	the	individual	gases	collectively.
Combining	both	laws	we	can	state	that,	if	a	mixture	of	liquids	is	heated,	the	vapour	pressure	of	the	individual	components	of	liquid	increases,	which	increases	the	overall	vapour	pressure.	Thus,	it	is	safe	to	say	that,	a	mixture	cannot	have	multiple	boiling	points.	This	concept	is	used	to	separate	liquid	mixtures.	Equipment	needed	for	DistillationThe
process	of	distillation	basically	uses	the	following	apparatus:	Still:	A	vaporizing	chamber	is	used	to	place	the	material	to	be	distilled.	It	is	heated	in	order	to	provide	vaporization	of	the	volatile	constituents.	It	is	also	attached	to	a	condenser	and	a	trap	is	fixed	in	between.Condenser:	It	is	used	to	condense	the	vapour.	It	is	kept	cold	by	circulating
water/air	through	the	jacket.	Condensers	are	available	as	single-surface	condensers	and	multi-surface	condensers.Receiver:	It	is	used	to	collect	the	distillate.Principle	of	DistillationThe	principle	of	Distillation	is	explained	by	the	points	added	below:	Distillation	is	carried	out	at	the	solvent's	boiling	points.	Boiling	takes	place	when	the	vapour	pressure	is
equivalent	to	the	atmospheric	pressure.Separation	of	the	components	of	the	mixture	takes	place	better	in	case	of	the	higher	relative	volatility	of	a	liquid.On	supplying	heat	to	the	liquid,	the	vapour	boils	and	then	condensation	takes	place.Why	is	it	Impossible	to	Completely	Purify	a	Mixture	by	Distillation?It	is	impossible	to	completely	purify	a	mixture
by	Distillation	as	at	the	boiling	point	of	the	mixture	of	liquids,	all	the	volatile	constituents	in	the	mixture	boil	and	the	quantity	of	any	constituent	in	the	resulting	mixture	of	vapour	is	based	on	the	contribution	of	the	total	vapour	pressure	of	the	mixture.	Thus,	the	compounds	with	higher	partial	pressures	are	concentrated	in	vapour	phase	whereas	the
compounds	with	low	partial	pressures	are	concentrated	in	the	liquid	phase.	Since	we	know	that	no	component	in	the	mixture	can	have	zero	partial	pressure,	it	is	nearly	impossible	to	obtain	a	completely	pure	sample	of	a	component	from	the	mixture	via	the	distillation	process.	Types	of	DistillationThere	are	various	types	of	Distillation	that	are,	Simple
distillationFractional	distillationSteam	distillationVacuum	distillationAir-Sensitive	vacuum	distillationShort	path	distillationZone	distillationNow	let's	learn	about	them	in	detail.	Simple	DistillationSimple	distillation	is	the	basic	process	of	distillation	it	involves	heating	the	liquid	mixture	to	its	boiling	point	and	then	condensing	the	resulting	vapours
immediately.This	method	of	distillation	is	only	applicable	when	the	difference	between	the	boiling	points	of	the	liquid	is	a	considerably	large	minimum	difference	of	25C	is	required	at	least.	Raoult's	Law	helps	to	purify	the	liquid	separated.	Fractional	DistillationFractional	Distillation	is	used	to	separate	miscible	liquids	that	are	volatile	in	nature.	The
boiling	points	of	these	liquids	are	close	enough.	The	fractionating	column	apparatus	is	used	to	simulate	the	separation.	Also	known	as	rectification,	since	the	vapour	is	condensed	partially	and	returned	as	a	liquid.	It	is	basically	a	process	where	the	vaporization	of	a	liquid	mixture	gives	rise	to	a	mixture	of	constituents,	followed	by	the	extraction	of	the
required	component	in	its	pure	form.	However,	this	technique	can	be	only	used	to	separate	miscible	liquids,	which	form	PURE	azeotropic	mixtures.	Principle	of	Fractional	DistillationOn	distillation	of	the	liquid	mixture,	the	partial	condensation	of	the	vapour	occurs	in	a	fractionating	column.In	the	column,	advancing	vapour	from	the	still	comes	in	touch
with	the	condensing	vapour	that	returns	back	to	the	still.	This	causes	the	enrichment	of	vapour	with	the	more	volatile	component.By	constant	condensation	and	heating	of	the	vapour,	an	equilibrium	is	achieved	between	liquid	and	vapour.	This	results	in	the	extraction	of	a	more	volatile	component	from	the	mixture.Applications	of	Fractional
DistillationFractional	distillation	can	be	used	to	separate	the	mixtures	like:	Acetone	and	WaterChloroform	and	BenzeneSeparation	of	Gases	From	AirSteam	DistillationSteam	distillation	separates	the	heat-sensitive	components	of	the	mixtures.This	process	is	achieved	by	passing	steam	through	the	heated	mixture	which	vaporizes	some	mixture.	Thus	a
high	heat-transfer	rate	is	established	without	requiring	higher	temperatures.	Resulting	vapour	is	then	condensed	to	the	distillate.	This	process	helps	to	obtain	essential	oils	and	herbal	distillates	from	various	aromatic	flowers	and	natural	herbs.	Vacuum	DistillationVacuum	distillation	is	used	for	separating	mixtures	of	liquids	with	high	boiling	points.
For	boiling	such	mixtures	heating	them	to	high	temperatures	is	very	inefficient.	Therefore,	boiling	such	mixtures	is	achieved	by	lowering	the	pressure	of	the	surroundings.	Lowering	the	pressure	helps	to	reduce	the	boiling	of	the	mixture	and	as	soon	as	the	vapour	pressure	of	the	mixture	equals	the	vapour	pressure	of	the	surroundings	the	mixture
changes	to	vapour.The	vapours	are	then	collected	and	then	condensed	as	the	distillate.	Vacuum	distillation	method	obtains	a	high-purity	sample	of	compounds	that	decompose	at	high	temperatures.	Air-Sensitive	Vacuum	DistillationCompounds	that	easily	react	with	air	cannot	be	directly	distilled.	They	are	distilled	using	the	vacuum	distillation	process.
This	process	is	carried	out	in	vacuum	but	the	vacuum	is	replaced	with	inert	gas	as	soon	as	the	process	is	completed.	This	type	of	distillation	process	is	called	air-sensitive	vacuum	distillation.	Short	Path	DistillationShort-path	distillation	purifies	a	small	quantity	of	the	compound	which	is	unstable	at	high	temperatures.	This	process	is	done	under	low
pressure.	In	this	process	the	distillate	travels	a	very	short	distance	before	being	collected	hence,	this	process	is	called	Short	Path	Distillation.	Zone	DistillationZone	distillation	process	involves	the	partial	melting	of	the	given	substance	and	then	condensing	the	resultant	vapours	to	obtain	a	pure	distillate.	This	process	is	carried	out	in	long	containers
with	the	help	of	zone	heaters.	Applications	of	DistillationSome	of	the	Applications	of	Distillation	are:	Purification	of	organic	solvents-absolute	alcohol	(100%).Separation	of	non-volatile	substances	from	volatile	ones.Purification	of	drugs	manufactured	using	the	chemical	process.Refining	of	petroleum	products	-	Petroleum	Ether	60,80.Recovery	of
solvents	-	synthesis.Remove	salt	from	the	water	to	prepare	drinking	water.Separation	of	Methanol	or	ethanol	from	waterThe	concentration	of	oils	and	beverages	in	the	food	industry.Simple	Distillation	vs	Fractional	DistillationThe	difference	between	Simple	Distillation	and	Fractional	Distillation	are	tabulated	below:	Vapour	is	directly	passed	through
the	condenser.Vapour	must	pass	through	a	fractionating	column	in	which	partial	condensation	of	vapour	occurs.Condensate	is	collected	directly	onto	the	receiver.Condensation	occurs	in	the	fractionating	column,	which	results	in	a	part	of	the	condensing	vapour	returning	to	the	still.Also,	Read	CentrifugationEvaporationFractional	Distillation	of
Petroleum	CBSE	Class	9	Chemistry	Notes	Matter	is	Made	of	Tiny	Particles	Why	Solids,	Liquids	and	Gases	Have	Different	Properties	Classification	of	Matter	Brownian	Movement	States	of	Matter:	Solid,	Liquid,	Gas	and	Plasma	Evaporation	Effects	of	Relative	Humidity	and	Wind	Speed	How	Does	Evaporation	Cause	Cooling?	Effect	of	Change	of
Temperature	Melting	Point	What	is	Vaporization?	Condensation	Effects	of	Change	of	Pressure	Difference	between	Rigidity	and	Fluidity	of	Matter	Prove	That	Liquids	have	No	fixed	Shape	but	have	a	Fixed	Volume	Diffusion	in	Solids,	Liquids,	and	Gases	What	is	the	Unit	of	Temperature?	What	is	the	Relationship	Between	Celsius	and	Kelvin	Scale	of
Temperature?	Liquification	of	Gases	How	to	demonstrate	the	Presence	of	Water	Vapour	in	Air?	What	is	Plasma	and	Bose-Einstein	Condensate?	Mixtures	Solution:	Properties	of	Solution	Saturated	and	Unsaturated	Solutions	Concentration	of	a	Solution	Suspensions	Colloids	How	will	you	distinguish	a	Colloid	from	a	Solution?	Classification	of	Colloids
Tyndall	Effect	Separation	of	Mixtures	How	to	separate	a	Mixture	of	Two	Solids?	Separation	by	a	suitable	solvent	Separation	of	Mixtures	using	Sublimation	and	Magnets	How	to	Separate	a	Mixture	of	a	Solid	and	a	Liquid?	Filtration:	Definition,	Process,	Diagram	and	Examples	Water	Purification	Centrifugation	Difference	Between	Homogeneous	and
Heterogeneous	Mixture	Difference	Between	Compound	and	Mixture	Factors	affecting	Solubility	Separation	by	Evaporation	Crystallization	Chromatography	Distillation	Separation	of	Mixtures	of	Two	or	More	Liquids	Fractional	Distillation	Pure	and	Impure	Substances	What	is	an	Element?	Metals,	Non-Metals	and	Metalloids	Properties	of	Metals	and
Non-Metals	Laws	of	Chemical	Combination	Law	of	Conservation	of	Mass	Verification	of	the	Law	of	Conservation	of	Mass	in	a	Chemical	Reaction	Law	of	Constant	Proportions	What	is	Atom?	Atomic	Mass	How	Do	Atoms	Exist?	Cations	vs	Anions	What	are	Ionic	Compounds?	What	are	Monovalent	Ions?	What	are	Divalent	Ions?	Trivalent	Ions	-	Cations	and
Anions	Polyatomic	Ions	Formulas	of	Ionic	Compounds	Chemical	Formula	Chemical	Formula	of	Common	Compounds	Molecular	Mass	Mole	Concept	Problems	Based	on	Mole	Concepts	Dalton's	Atomic	Theory	Drawbacks	of	Dalton's	Atomic	Theory	Significance	of	the	Symbol	of	Elements	Difference	Between	Molecules	and	Compounds	How	to	Calculate
Valency	of	Radicals?	What	is	the	Significance	of	the	Formula	of	a	Substance?	Gram	Atomic	and	Gram	Molecular	Mass	Charged	Particles	in	Matter	What	is	Atom?	Thomson's	Atomic	Model	Rutherford	Atomic	Model	Drawbacks	of	Rutherford's	Atomic	Model	Bohr's	Model	of	an	Atom	Neutrons	Valency	Valence	Electrons	Mass	Number	Relation	Between
Mass	Number	and	Atomic	Number	Isobars	Why	do	all	the	Isotopes	of	an	Element	have	similar	Chemical	Properties?	Why	Isotopes	have	different	Physical	Properties?	What	is	Fractional	Atomic	Mass?	Radioactive	Isotopes	Discovery	of	Electrons	What	is	a	Proton?	Rutherford's	Alpha	Particle	Scattering	Experiment	Atomic	Nucleus	How	did	Neil	Bohr
explained	the	Stability	of	Atom?	Electron	Configuration	Potassium	and	Calcium	-	Atomic	Structure,	Chemical	Properties,	Uses	Noble	Gas	What	is	meant	by	Chemical	Combination?	Difference	between	Electrovalency	and	Covalency	Distillation	is	a	fundamental	separation	process	used	in	various	industries,	from	food	and	beverages	to	petrochemicals
and	pharmaceuticals.	Whether	you	are	a	budding	distiller,	a	curious	home	cook,	or	someone	interested	in	understanding	the	science	behind	your	favorite	spirits,	this	guide	will	provide	a	comprehensive	overview	of	the	distillation	process,	its	principles,	types,	applications,	and	safety	considerations.What	is	Distillation?Distillation	is	a	physical
separation	technique	that	employs	the	differences	in	boiling	points	of	substances	to	separate	components	within	a	liquid	mixture.	By	heating	the	mixture	to	its	boiling	point,	vaporization	occurs,	creating	vapor	that	can	then	be	condensed	back	into	liquid	form.	This	process	allows	for	the	isolation	of	specific	components	based	on	their	volatility.The
Basic	Principle	of	DistillationThe	underlying	principle	of	distillation	relies	on	the	fact	that	different	substances	have	different	boiling	points.	When	a	mixture	is	heated,	components	with	lower	boiling	points	will	vaporize	first.	The	vapor	is	then	cooled	and	condensed	into	a	liquid,	effectively	separating	it	from	the	remaining	mixture.	This	separation
process	can	be	repeated	multiple	times	to	improve	puritya	method	known	as	fractional	distillation.The	Components	of	a	Distillation	SetupA	typical	distillation	apparatus	consists	of	several	key	components:1.	Heat	SourceThe	heat	source	raises	the	temperature	of	the	mixture	to	its	boiling	point.	Common	heat	sources	include	electric	heaters	and	gas
burners.2.	Distillation	FlaskAlso	known	as	a	boiling	flask	or	pot	still,	this	container	holds	the	liquid	mixture.	It	is	typically	made	of	glass	and	designed	to	withstand	high	temperatures.3.	CondenserThe	condenser	cools	the	vapor	produced	during	distillation	and	converts	it	back	into	liquid	form.	It	usually	consists	of	a	tube	surrounded	by	cold	water	to
facilitate	cooling.4.	Receiving	FlaskThis	flask	collects	the	condensed	liquid	(distillate).	It	is	placed	at	the	end	of	the	condenser	to	capture	the	distilled	product.5.	ThermometerA	thermometer	monitors	the	temperature	of	the	vapor,	providing	critical	information	about	which	components	are	being	distilled	at	any	given	time.Types	of	DistillationThere	are
several	types	of	distillation	methods,	each	suited	for	different	applications	and	types	of	mixtures:1.	Simple	DistillationSimple	distillation	is	employed	for	separating	liquids	with	significantly	different	boiling	points	(typically	greater	than	25-30C).	It	involves	a	single	heating	and	cooling	cycle	and	is	suitable	for	purifying	solvents	or	separating	liquids
from	non-volatile	impurities.2.	Fractional	DistillationFractional	distillation	is	used	when	separating	mixtures	with	closer	boiling	points.	This	method	includes	multiple	stages	of	vaporization	and	condensation	within	a	fractionating	columnan	essential	component	that	enhances	separation	by	providing	more	surface	area	for	repeated	condensation	and	re-
vaporization.3.	Steam	DistillationSteam	distillation	is	particularly	useful	for	extracting	essential	oils	from	plant	materials	without	degrading	their	quality	due	to	high	temperatures.	In	this	method,	steam	is	introduced	into	the	distillation	flask,	facilitating	the	extraction	of	volatile	compounds.4.	Vacuum	DistillationVacuum	distillation	lowers	the	boiling
point	of	components	by	reducing	atmospheric	pressure.	This	technique	is	beneficial	for	separating	heat-sensitive	substances	that	would	decompose	at	higher	temperatures.5.	Azeotropic	DistillationSome	mixtures	form	azeotropescombinations	that	boil	at	constant	temperatures	without	changing	composition.	Azeotropic	distillation	introduces	additional
substances	or	agents	to	break	these	stable	mixtures	and	achieve	separation.The	Distillation	Process	ExplainedTo	illustrate	how	distillation	works,	lets	break	down	a	simple	distillation	process	into	steps:Step	1:	PreparationFirst,	gather	your	materialsincluding	the	mixture	you	wish	to	distill,	appropriate	glassware,	a	heat	source,	and	any	necessary
safety	equipment	such	as	gloves	and	goggles.Step	2:	HeatingPour	your	liquid	mixture	into	the	distillation	flask	and	connect	your	apparatus	(condenser	and	receiving	flask).	Once	assembled,	apply	heat	to	the	mixture	slowly	to	avoid	sudden	boiling	or	splattering.Step	3:	VaporizationAs	you	increase	the	temperature,	components	with	lower	boiling	points
will	begin	to	evaporate	first	and	turn	into	vapor.Step	4:	CondensationThe	vapor	travels	through	the	condenser	where	it	encounters	cooler	surfaces	(often	cooled	by	circulating	water).	As	it	cools,	it	condenses	back	into	liquid	form.Step	5:	CollectionThe	distilled	liquid	drips	into	your	receiving	flask	as	it	is	collected	from	the	condenser.	This	liquid	should
have	a	higher	concentration	of	your	desired	component	than	what	was	in	your	original	mixture.Step	6:	Repeat	(if	necessary)For	higher	purity	or	if	using	fractional	distillation,	you	may	need	to	repeat	the	process	multiple	times	or	switch	between	different	setups	until	reaching	your	desired	level	of	purity	or	separation.Applications	of
DistillationDistillation	finds	application	across	various	sectors:Beverage	Industry:	Distilling	spirits	like	whiskey,	vodka,	gin,	and	rum	involves	converting	fermented	mixtures	into	high-purity	alcohol.Oil	Refining:	Petroleum	is	separated	into	various	fractions	such	as	gasoline,	diesel	fuels,	and	lubricants	through	fractional	distillation.Pharmaceuticals:	In
drug	production,	distillation	purifies	solvents	and	active	ingredients.Chemical	Production:	Many	industrial	chemicals	are	distilled	for	purification	purposes	before	use	in	manufacturing	processes.Water	Purification:	Distilling	seawater	produces	freshwater	by	evaporating	water	and	leaving	behind	salts	and	impurities.Safety	Considerations	in
DistillationSafety	should	always	be	a	priority	when	conducting	any	form	of	distillation:Personal	Protective	Equipment	(PPE):	Wear	goggles,	gloves,	and	lab	coats	to	protect	against	splashes	from	hot	liquids.Ventilation:	Ensure	proper	ventilation	when	dealing	with	flammable	or	toxic	vapors.Heat	Management:	Use	appropriate	heating	methods	that
allow	control	over	temperatures	to	prevent	overheating	or	uncontrolled	reactions.Proper	Setup:	Ensure	all	glassware	is	securely	connected	to	prevent	leaks	or	breakage	during	heating.Fire	Safety:	Keep	flammable	substances	away	from	heat	sources	and	have	fire	extinguishing	materials	readily	available.ConclusionUnderstanding	the	distillation
process	opens	up	exciting	opportunities	in	both	culinary	arts	and	scientific	exploration.	Whether	youre	interested	in	crafting	homemade	spirits	or	learning	about	industrial	chemical	processes,	mastering	distillation	equips	you	with	valuable	knowledge	about	separation	techniques	that	play	crucial	roles	in	our	daily	lives	and	industries	around	us.As	you
embark	on	your	journey	into	distillingbe	it	for	professional	purposes	or	personal	curiosityalways	remember	to	prioritize	safety	while	appreciating	the	fascinating	science	behind	this	ancient	technique!	Distillation	is	an	important	separation	process	in	chemistry,	industry,	and	food	science.	Here	is	the	definition	of	distillation	and	a	look	at	the	types	of
distillation	and	its	uses.Distillation	is	the	process	of	separating	components	of	a	mixture	based	on	different	boiling	points.Examples	of	uses	of	distillation	include	purification	of	alcohol,	desalination,	crude	oil	refining,	and	making	liquefied	gases	from	air.Humans	have	been	using	distillation	since	at	least	3000	BC	in	the	Indus	Valley.	Distillation	is	a
widely	used	method	for	separating	mixtures	based	on	differences	in	the	conditions	required	to	change	the	phase	of	components	of	the	mixture.	To	separate	a	mixture	of	liquids,	the	liquid	can	be	heated	to	force	components,	which	have	different	boiling	points,	into	the	gas	phase.	The	gas	is	then	condensed	back	into	liquid	form	and	collected.	Double
distillation	is	when	you	repeat	the	process	on	the	collected	liquid	to	improve	the	purity	of	the	product.	Although	the	term	is	most	commonly	applied	to	liquids,	the	reverse	process	can	be	used	to	separate	gases	by	liquefying	components	using	changes	in	temperature	and/or	pressure.	A	plant	that	performs	distillation	is	called	a	distillery.	The	apparatus
used	to	perform	distillation	is	called	a	still.	The	earliest	known	evidence	of	distillation	comes	from	a	terracotta	distillation	apparatus	dating	to	3000	BC	in	the	Indus	Valley	of	Pakistan.	Distillation	was	known	to	be	used	by	the	Babylonians	of	Mesopotamia.	Initially,	distillation	is	believed	to	have	been	used	to	make	perfumes.	Distillation	of	beverages
occurred	much	later.	The	Arab	chemist	Al-Kindi	distilled	alcohol	in	9th	century	Irag.	Distillation	of	alcoholic	beverages	appears	common	in	Italy	and	China	starting	in	the	12th	century.	Distillation	is	used	for	many	commercial	processes,	such	as	theproduction	of	gasoline,	distilled	water,	xylene,	alcohol,	paraffin,	kerosene,	and	many	other	liquids.	Gas
may	be	liquefied	and	separated.	For	example:	nitrogen,	oxygen,	and	argon	are	distilled	from	air.	Types	of	distillation	include	simple	distillation,	fractional	distillation	(different	volatile	'fractions'	are	collected	as	they	are	produced),	and	destructive	distillation	(usually,	a	material	is	heated	so	that	it	decomposes	into	compounds	for	collection).	Simple
distillation	may	be	used	when	the	boiling	points	of	two	liquids	are	significantly	different	from	each	other	or	to	separate	liquids	from	solids	or	nonvolatile	components.	In	simple	distillation,	a	mixture	is	heated	to	change	the	most	volatile	component	from	a	liquid	into	vapor.	The	vapor	rises	and	passes	into	a	condenser.	Usually,	the	condenser	is	cooled
(e.g.,	by	running	cold	water	around	it)	to	promote	condensation	of	the	vapor,	which	is	collected.	Steam	distillation	is	used	to	separate	heat-sensitive	components.	Steam	is	added	to	the	mixture,	causing	some	of	it	to	vaporize.	This	vapor	is	cooled	and	condensed	into	two	liquid	fractions.	Sometimes	the	fractions	are	collected	separately,	or	they	may
have	different	density	values,	so	they	separate	on	their	own.	An	example	is	the	steam	distillation	of	flowers	to	yield	essential	oil	and	a	water-based	distillate.	Fractional	distillation	is	used	when	the	boiling	points	of	the	components	of	a	mixture	are	close	to	each	other,	as	determined	using	Raoult's	law.	A	fractionating	column	is	used	to	separate	the
components	using	a	series	of	distillations	called	rectification.	In	fractional	distillation,	a	mixture	is	heated	so	vapor	rises	and	enters	the	fractionating	column.	As	the	vapor	cools,	it	condenses	on	the	packing	material	of	the	column.	The	heat	of	rising	vapor	causes	this	liquid	to	vaporize	again,	moving	it	along	the	column	and	eventually	yielding	a	higher
purity	sample	of	the	more	volatile	component	of	the	mixture.	Vacuum	distillation	is	used	to	separate	components	that	have	high	boiling	points.	Lowering	the	pressure	of	the	apparatus	also	lowers	boiling	points.	Otherwise,	the	process	is	similar	to	other	forms	of	distillation.	Vacuum	distillation	is	particularly	useful	when	the	normal	boiling	point	exceeds
the	decomposition	temperature	of	a	compound.Allchin,	F.	R.	(1979).	"India:	The	Ancient	Home	of	Distillation?".	Man.	14	(1):	5563.	doi:10.2307/2801640Forbes,	R.	J.	(1970).	A	Short	History	of	the	Art	of	Distillation	from	the	Beginnings	up	to	the	Death	of	Cellier	Blumenthal.	BRILL.	ISBN	978-90-04-00617-1.Harwood,	Laurence	M.;	Moody,	Christopher	J.
(1989).	Experimental	organic	chemistry:	Principles	and	Practice	(Illustrated	ed.).	Oxford:	Blackwell	Scientific	Publications.	ISBN	978-0-632-02017-1.	Using	simple	distillation	process,	mixtures	can	be	separated	based	on	differences	in	their	vapor	pressure	at	a	boiling	temperature.	Using	distillation,	mixtures	can	be	separated	based	on	differences	in
their	vapor	pressure	at	a	boiling	temperature.	As	with	all	unit	operations,	the	distillation	process	is	not	a	chemical	reaction.	Crude	oil	undergoes	this	process	to	be	converted	into	various	fractions,	including	fuel	for	transportation,	electricity,	and	heating.	The	process	of	distilling	water	removes	impurities	like	salt	from	seawater.	Among	the
components	of	air	which	are	distilled	for	industrial	use	are	oxygen,	nitrogen,	and	argon.	Historically,	distilled	beverages	with	higher	alcohol	content	have	been	made	by	distilling	fermented	solutions.	Distilleries	are	facilities	for	distilling	alcohol,	especially	for	the	production	of	spirits.Laboratory	facilities,	especially	organic	chemistry	laboratories,	often
distill	water	and	various	organic	solvents	as	well	as	perform	quantitative	analyses	using	the	distillation	method.	Boiling	liquids	and	condensing	steam	are	both	processes	involved	in	distillation.	When	the	vapor	pressure	of	a	liquid	equals	or	slightly	exceeds	the	atmospheric	pressure,	bubbles	are	generated	from	the	liquid.	In	the	distillation	process,	one
of	the	substances	with	the	lowest	boiling	points	boils	first,	steam	escapes	from	the	surface,	and	the	distilled	liquid	(known	as	a	distillate)	is	collected	with	a	condenser	connected	before	the	distillation	process.In	general,	the	greater	the	difference	between	the	boiling	points	of	the	component	molecules	in	a	solution,	the	better	the	separation	effect	will
be;	conversely,	if	the	difference	between	boiling	points	is	very	small,	this	method	cannot	be	used.	When	it	comes	to	alcohol	and	water,	the	boiling	points	of	the	two	are	not	the	same,	there	exists	the	azeotrope	phenomenon,	and	simple	distillation	cannot	separate	them	completely.	For	this	experiment,	sodium	chloride	is	mixed	with	a	dye	in	aqueous
solution.	A	simple	distillation	method	can	be	used	to	produce	pure	distilled	water	since	salt	and	dye	would	not	evaporate	at	boiling	water.Simple	distillation	process	is	accomplished	using	a	distillation	flask	attached	to	a	side	arm	that	slopes	downward,	as	shown	in	Figure.	There	is	a	cork	closure	on	the	flask	mouth	with	a	thermometer	incorporated.
Inlet	and	outlet	are	on	the	lower	and	upper	sides	of	the	condenser	respectively	for	cold	water	circulation.	Water	exits	the	outlet	and	from	the	cold-water	pipe	attached	to	the	inlet	and	is	discharged	to	the	waste.	A	liquid	product	is	delivered	from	the	condenser	outlet	and	collected	in	a	collector	or	receiver.	Calibration	of	thermometer	-	The	thermometer
can	be	calibrated	with	an	ice	bath	of	distilled	water.	Wait	until	the	thermometer	reaches	equilibrium	before	using	it.	Removing	it	from	the	ice	water	and	placing	it	in	boiling	distilled	water	again	until	it	reaches	thermal	equilibrium.	Temperature	measurements	which	differ	from	the	expected	value	by	more	than	two	degrees	should	be	used	for
distillation.Distillation	flask	filling	-	The	distillation	flask	should	only	be	filled	up	to	a	third	of	the	volume	to	allow	for	sufficient	space	above	the	liquid	surface	when	boiling	starts	so	that	it	will	not	be	sucked	into	the	condenser.	As	far	as	purity	of	the	distillate	is	concerned,	this	is	crucial.	The	porcelain	chips	should	be	placed	in	the	distillation	flask	to
prevent	the	liquid	from	overheating	and	to	cause	more	controlled	boiling,	thereby	preventing	liquid	contact	with	the	condenser.Heating	the	distillation	flask	-	It	is	heated	by	slowly	bringing	the	distillation	flask	to	a	boil.	In	the	distillation	flask,	vapours	rise	up	from	the	neck,	pass	through	the	condenser	and	condense	to	drip	into	a	receiver,	Fig.	On
average,	distillation	occurs	at	a	rate	of	20	drops	per	minute.	To	get	a	liquid	after	distillation,	the	vapours	must	condense	in	the	condenser	slowly	enough	that	they	all	condense	into	liquid.	If	organic	vapours	do	not	condense	as	they	pass	through	the	condenser,	they	could	ignite	when	they	come	into	contact	with	the	heat	source.Vapour	condensation	-
The	temperature	changes	steadily	as	the	distillate	drops	from	the	condenser.	A	new	receiver	is	then	used	to	collect	all	the	drops	that	form	within	a	temperature	range	of	two	to	three	degrees.	After	the	distillate	reaches	a	certain	temperature,	it	is	collected	in	a	third	receiver.	In	order	to	collect	the	distillate	in	discrete	fractions,	the	previous	step	is
repeated	each	time	the	temperature	stabilizes	or	changes.	The	distillate	from	the	desired	compound	should	be	saved	in	all	fractions	after	distillation	to	ensure	that	the	compound	has	been	removed	effectively.Distillation	is	a	separation	technique	that	separates	the	liquids	upon	heating	on	the	basis	of	their	boiling	points.	After	boiling	the	mixture	of
liquids	the	almost	pure	liquid	is	collected	after	condensation	of	vapors.In	simple	distillation	mixture	of	liquids	is	heated	and	the	liquid	with	a	lower	boiling	point	is	collected	after	condensation	of	the	vapors.The	boiling	point	of	any	liquid	is	the	temperature	at	which	the	vapor	pressure	of	the	liquid	becomes	equal	to	the	pressure	of	its	surroundings.The
distillation	process	is	the	method	of	separation	of	liquids	on	the	basis	of	their	boiling	temperatures.	The	liquids	are	heated	and	collected	separately	at	different	temperatures.Get	subject	wise	printable	pdf	notesView	Here	Visitors	are	also	reading:	
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