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 WhatIsPaperChromatography?

Chromatographytechniquethatusespapersheetsorstripsasthe

adsorbentbeingthestationaryphasethroughwhichasolutionis

madetopassiscalledpaperchromatography.Itisaninexpensive

method ofseparating dissolved chemicalsubstances by their

differentmigrationratesacrossthesheetsofpaper.Itisapowerful

analyticaltoolthatusesverysmallquantitiesofmaterial.Paper

chromatographywasdiscoveredbySyngeandMartinintheyear

1943.

 PaperChromatographyPrinciple:

The principle involved can be partition chromatography or

adsorptionchromatography.Partitionchromatographybecausethe

substancesarepartitionedordistributedbetweenliquidphases.

Thetwophasesarewaterheldinporesofthefilterpaperandthe

otherphaseisamobilephasewhichpassesthroughthepaper.

Whenthemobilephasemoves,the separationofthemixture takes

place.Thecompoundsinthemixtureseparatethemselvesbased

onthedifferencesintheiraffinitytowardsstationaryandmobile

phasesolventsunderthecapillaryactionofporesinthepaper.

Adsorption chromatography between solid and liquid phases,

whereinthesolidsurfaceofthepaperisthestationaryphaseand

theliquidphaseisthemobilephase.

PaperChromatographyDiagram:

 InstrumentationOfPaperChromatography:

PaperChromatography



1)Stationaryphase&papersused

2)Mobilephase

3)DevelopingChamber

4)DetectingorVisualizingagents

1.StationaryPhaseAndPapers:

WhatmanfilterpapersofdifferentgradeslikeNo.1,No.2,No.3,

No.4,No.20,No.40,No.42etc.

Ingeneralthepapercontains98-99% ofα-cellulose,0.3–1% β-

cellulose.

 Othermodifiedpapers

 Acidorbasewashedfilterpaper

 Glassfibertypepaper.

 Hydrophilic Papers – Papers modified with methanol,

formamide,glycol,glyceroletc.

 Hydrophobicpapers– acetylationofOH groupsleadsto

hydrophobicnature,hencecanbeusedforreversephase

chromatography.

 Impregnationofsilica,alumna,orionexchangeresinscan

alsobemade.

2.PaperChromatographyMobilePhase:

Puresolvents,buffersolutionsormixtureofsolventscanbeused.

Examples-

 Hydrophilicmobilephase

 Isopropanol:ammonia:water9:1:2

 Methanol:water4:1

 N-butanol:glacialaceticacid:water4:1:5

 Hydrophobicmobilephases

 dimethylether:cyclohexanekerosene:70%isopropanol

Thecommonlyemployedsolventsarethepolarsolvents,butthe

choicedependsonthenatureofthesubstancetobeseparated.

Ifpuresolventsdonotgivesatisfactoryseparation,amixtureof

solventsofsuitablepolaritymaybeapplied.

3.ChromatographicChamber:

Thechromatographicchambersaremadeupofmanymaterialslike

glass,plasticor stainlesssteel.Glasstanksarepreferredmost.

Theyareavailablein variousdimensionalsizedepending upon

paperlengthanddevelopmenttype.

Thechamberatmosphereshouldbesaturatedwithsolventvapor.



 PaperChromatographyProcedure:

Below we have explained the procedure to conduct Paper

ChromatographyExperimentforeasyunderstandingofstudents.

1)Selectingasuitabletypeofdevelopment: Itisdecided

basedonthecomplexityofthesolvent,paper,mixture,etc.

Usuallyascendingtypeorradialpaperchromatographyis

usedastheyareeasytoperform.Also,itiseasytohandle,

thechromatogram obtainedisfasterandtheprocessisless

time-consuming.

2)Selectingasuitablefilterpaper:Selectionoffilterpaperis

donebasedonthesizeoftheporesandthesamplequality.

3)Prepare the sample: Sample preparation includes the

dissolutionofthesampleinasuitablesolvent(inertwiththe

sampleunderanalysis)usedinmakingthemobilephase.

4)Spotthe sample on the paper: Samples should be

spottedataproperpositiononthepaperbyusingacapillary

tube.

5)

Chromatogram development: Chromatogram

developmentis spotted byimmersing the paperin the

mobile phase.Due to the capillaryaction ofpaper,the

mobilephasemovesoverthesampleonthepaper.

6)Paper drying and compound detection:Once the

chromatogram isdeveloped,thepaperisdriedusinganair

drier. Also,detecting solution can be sprayed on the

chromatogram developedpaperanddriedtoidentifythe

samplechromatogram spots.

 TypesOfPaperChromatography

i. PaperAdsorptionChromatography

ii. Paperimpregnatedwithsilicaoraluminaactsas

adsorbent(stationaryphase)andsolventasmobile

phase.



iii. PaperPartitionChromatography

iv. Moisture/Waterpresentintheporesofcellulose

fiberspresentinfilterpaperactsasstationaryphase

&anothermobilephaseisusedassolventIngeneral

paper chromatography mostly refers to paper

partitionchromatography. 

 Rf values:

Somecompoundsinamixturetravelalmostasfarasthesolvent

does;some stay much closerto the base line.The distance

travelled relative to the solventis a constantfora particular

compoundaslongasotherparameterssuchasthetypeofpaper

and the exactcomposition ofthe solventare constant.The

distancetravelledrelativetothesolventiscalledtheRfvalue.

Thus,inordertoobtainameasureoftheextentofmovementofa

componentinapaperchromatographyexperiment,“Rfvalue”is

calculated for each separated component in the

developed chromatogram.AnRfvalueisanumberthatisdefined

asdistancetraveledbythecomponentfrom applicationpoint.

 AdvantagesOfPaperChromatography:

i. Simple

ii. Rapid

iii. Paper Chromatography requires very less quantitative

material.

iv. Paper Chromatography is cheaper compared to other

chromatographymethods.

v. Bothunknowninorganicaswellasorganiccompoundscan

beidentifiedbypaperchromatographymethod.

vi. Paper chromatography does not occupy much space

comparedtootheranalyticalmethodsorequipments.

vii. Excellentresolvingpower

 LimitationsOfPaperChromatography:

i. Large quantity ofsample cannotbe applied on paper

chromatography.

ii. In quantitative analysis paper chromatography is not

effective.

iii. Complex mixture cannot be separated by paper

chromatography.



iv. LessAccuratecomparedtoHPLCorHPTLC

 PaperChromatographyApplications:

Therearevarious applicationsofpaperchromatography.Someof

theusesofPaperChromatographyindifferentfieldsarediscussed

below:

i. Tostudytheprocessoffermentationandripening.

ii. Tocheckthepurityofpharmaceuticals.

iii. Toinspectcosmetics.

iv. Todetecttheadulterants.

v. Todetectthecontaminantsindrinksandfoods.

vi. To examine the reaction mixtures in biochemical

laboratories.

vii. Todeterminedopesanddrugsinhumansandanimals.
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