
TheElectronegativityisachemicalproperty.Itdescribesthetendencyofanatom to

attractsharedelectronpairstowardsitself.TheElectronegativityofanatom isinfluencedby

bothitsatomicnumberanddistancebetweenvalanceshellelectrons.TheElectronegativity

increasesincorrespondencewiththemagnitudeofattractionofelectronstowardsitself.

Electronegativityisdeterminedbyfactorslikethenuclearchargeand

thenumberofelectronspresentintheatomsshells.Thefartherfrom

thevalenceelectronsbe,lesspositivechargetheywillexperience

becauseoftheirincreaseddistancefrom thenucleus.Presenceof

electronsintheinnershellsalsoacttoshieldthevalenceelectrons

from thepositivelychargednucleus.

Theoppositeofelectronegativityiselectropositivity.Itisthe

measureofanelementsabilitytogiveoutelectrons.Electronegativity

haslonghistorysincethetimeofJ.J.BerzeliusandAvogadro.An

accuratescaleofelectronegativitywasdevelopedin1932,whenLinusPaulingproposedand

electronegativescale.Itdependsonbondenergy.Theelectronegativityvaluesareshownin

(Fig.4)

Ingeneral,electronegativityincreasesonpassingfrom lefttorightacrossaperiod

anddecreasesondescendingagroup. LinusPauling

(Table.3)

FluorineisthemostelectronegativeelementandCaesium isleastelectronegative.

ThismeansCaesium fluorideisthecompoundwhosebondingfeaturesrepresentthemost

ioniccharacter.

ElectronAffinity

Electronaffinity(EA)ofanelementisthechangeinenergythattakesplacewhenan

electronisaddedtoagaseousatom.Itisexpressesintwodifferentways.(1)Theenergy

thatisreleasedbyaddinganelectrontoanisolatedgaseousatom,(2)thesecondorthe



reversemethodthattheelectronaffinityistheenergyrequiredtoremoveanelectronfrom a

singlechargedanion.Itmayberecollectedthationisationdealswiththeabsorptionof

energyintheprocessofformationofthepositivelychargedion. Inasimilarmanner

electronaffinitiesarethenegativeionequivalent.

Electroncapturebyanatom requiresenergyastheelectronhastoovercomethe

forceofrepulsionoftheelectronsexistingintheatom.Theelectronmustpossessenough

kineticenergytoexcitearesonanceoftheatom pluselectronsystem.Inthereverse

processthereleaseoftheelectronfrom thenegativelychargedion,theenergyiscarried

awayintheform ofkineticenergyoftheelectron.Theelectronaffinityvaluesofthe

elementsoftheperiodictableareshownin(fig.4)and(Fig.5)givenbelow.

(Fig.4)



(Fig.5)

(Fig.6)

ValenceandOxidationStates

Themostimportantchemicalpropertyofanelementisitsvalency.Valencyrefersto

thenumberofhydrogenatomsthatcancombinewithoneatom ofanotherelementortwice

thenumberofoxygenatoms.Insteadofcombinationthephenomenonofdisplacementcan

beconsideredtodefinethevalencyofanelementinthesamewayascombination.Inbinary

ioniccompoundsthesum ofthepositivechargesandnegativechargesiszero,thusin



calcium bromideCaBr2,thechargeofcalcium is+2andthechargeoftwobromineatomsis

-2.Theirsum iszero.

OxidationState

Complexchemicalspecieswhichpossessformulainvolvingmorethantwoelements

andnumberofatomsofdifferentelementsaremorethanoneisfrequentlyencounteredin

chemistry.Inordertowritetheirformulacorrectlyithasithasbeenusefultodefineauseful

concept‘Oxidationstate’ofeachelementpresentinthemoleculeorion.Itisanarbitrary

electricchargeassignedtotheatom followingsomesimplerules.

Inbinarycompoundsthevalencyandoxidationstatearesame.Calcium chloride

CaCl2isanioniccompound.ItcanbewrittenasCa2+(Cl-)2.Itshowstheionicnatureofthe

compound.Calcium ionhascharge+2anditsoxidationstateis+II(UsuallyRomanletters

areusedtoindicateoxidationstate).Chlorideionhascharge-1anditsoxidationstate–I.

Innon-ioniccompoundselectronsinvolvemaynotbecompletelytransferredasin

case ofioniccompounds.Forassigning oxidation statesitisformallyassumed that

completetransferofelectron(s)occurs.ForhomonuclearmoleculeslikeH2,O2andN2the

atomsareinthestatetheirrespectiveelements.Theoxidationstateofatomsinelementary

stateistakenaszero.Inheteronuclearmoleculesthemoreelectronegativeelementis

assumedtostripofftheelectronfrom themoreelectropositiveelement.Forexample,inH2O,

oxygenismoreelectronegativethanhydrogen.Soitsoxidationstateis–II.Insulphur

dioxideoxygenismoreelectronegativethansulphur.Sooxidationstateofsulphuris+IVand

oxygenis–II.

Thefollowingsimpleprincipleisusefultodeterminetheoxidationstatesofanelementina

compoundorion.

(1)Oxidationstateofhydrogeninmostofitscompoundsis+Iexceptinionichydrides

whereitis-I

(2)Oxidationstateofoxygeninmostofitscompoundsis–IIexceptinperoxideswhere

itis–I

(3)Theoxidationofatomsorelementsinelementarystateiszero.

(4)Theoxidationstateofanelementinamoleculeorioniscalculatedwithreferenceto

hydrogenoroxygenwhenhydrogenoroxygencombineswiththeelementtoform a

binarycompound.

(5)Thealgebraicsum oftheoxidationstateofaneutralcompoundiszero.

(6)Thealgebraicsum ofthepositiveornegativeoxidationstateisequaltothetotal

positiveornegativechargeoftheionincaseofanion.

Someexamplesaregivenbelowasillustrations.

(1)Helium hydrideHeHisthefirstchemicalcompoundformedintheuniverse.Here

Hehasoxidationstate+Iandhydrogenhasoxidationstate–I.

(2)Theoxideofpotassium KO2 isasuperoxidewherepotassium hasoxidation



state+Iandoxygenhasoxidationstate-1/2

(3)F2Oisararecompoundwhereoxidationstatefluorineis–Iandoxygenis+II.

(4)Forchlorateion(ClO3
-)chlorinehasoxidationstate+Vandthreeoxygenatoms

togetherhaveoxidationstate–VIandtotalchargeis-1

Theoxidationstatesoftheelementsoftheperiodictableareshownin(table.4)

(Table.4)

Oxidationstatesofelementsrangefrom -4(Si,C,Cr,Sn)to+8(Ru,Os).Chemical

reactionbetweenelementsisanelectromagneticinteractionandtheseoxidationstatesare

attainablebychemicalreactions.
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