
[ATOMS,MOLECULESANDRADICALS] |CHEMISTRY|STUDYNOTES

ODM EducationalGroupPage1

INTRODUCTION

Everymatterismadeupofverytinyparticlescalledatoms.Moleculesareformedfrom

atoms.Atomsandmoleculesaretoosmalltobeseenthroughnakedeye.Theycan

onlybeseenthroughapowerfulmicroscope.Letusknowaboutatomsandmolecules

indetails.

ANATOM

 Thewordatom comesfrom theword“atomos”meaning‘indivisible’coinedbya

GreekphilosopherDemocritus.

 JohnDaltonintheyear1808suggestedthatanatom isthebasicunitofmatter.

 Anatom isdefinedasthesmallestparticleofanelementthatmayormaynot

existindependentlybutstillshowsallthepropertiesofthatelementandtakes

partineverychemicalreaction.

 ForExample:

Oncrushingazincpiece,eventhesmallestpieceoftheZincmetalshowsthe

propertiesofthezinc.

 Inotherwords,“AnAtom isthesmallestpossibleunitofanelement”

CHARACTERISTICSOFATOM ASSUGGESTEDBYJOHNDALTON

 Anatom isthesmallestparticleofmatterwhichcannotbedividedfurtherinto

smallerparticles.

 Atomsofthesameelementareidenticalbuttheydifferfrom theatomsofthe

otherelements.

 Anatom ofanelementexhibitsallthepropertiesofthatelement.

 Atomscanneitherbecreatednordestroyed.

 Atomsmayormaynothaveindependentexistencebuttheycantakepartin

chemicalreaction.

AMOLECULE
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Amoleculeisthesmallestparticleofanelementorcompoundwhichexist

independentlyandexhibitsallthepropertiesofthatelementorcompound.

Moleculecanalsobedefinedasthegroupoftwoormoreatomsthatarechemically

bondedtogetherbyattractiveforces.

Moleculesareoftwotypes:-

 MoleculeofanElement

 MoleculeofaCompound

ATOMICITY

Atomicityisdefinedasthenumberofatomsofanelementjointogethertoform a

moleculeisknownastheAtomicityofthatmolecule.

DependingontheAtomicity,themoleculeofelementscanbedividedinto:-

 MonoatomicMolecules

 DiatomicMolecules

 TriatomicMolecules

 PolyatomicMolecules

MONOATOMICMOLECULE

 Themoleculethatcontainsonlyoneatom areMonoatomicmolecule.

 ExamplesofMonoatomicMoleculesare:-Na,Zn,Mg,andNoblegaseslikeHe,

Ne,Ar,andXeetc.

DIATOMICMOLECULE

 ThemoleculethatcontainstwoatomsareDiatomicmolecule.

 ExamplesofDiatomicMoleculesare:-H2,N2,O2,Cl2etc.

TRIATOMICMOLECULE

 ThemoleculethatcontainsthreeatomsareTriatomicmolecule.
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 ExamplesofTriatomicMoleculesare:-O3(ozone)

POLYATOMICMOLECULE

 ThemoleculethatcontainsmorethanthreeatomsarePolyatomicmolecule.

 ExamplesofMonoatomicMoleculesare:-P4(Phosphorus)andS8(Sulphur)

MOLECULARFORMULAOFANELEMENT

 Molecularformulaofanelementisdefinedasthesymbolicrepresentationofits

molecule.

 ForExample,Cl2isthemolecularformulaofChlorinegasconsistsoftwoatoms

ofChlorine.

 Forexample,twoatomsofHydrogenandoneatom ofoxygenformsamolecule

ofWater.

NAMEOFTHE

ELEMENT

SYMBOLSOF

MOLECULES

ATOMICITY STATE

Hydrogen H2 2 Gas

Nitrogen N2 2 Gas

Oxygen O2 2 Gas

Fluorine F2 2 Gas

Chlorine Cl2 2 Gas

Bromine Br2 2 Liquid

Iodine I2 2 Solid

Ozone O3 3 Gas

Phosphorous P4 4 Solid

Sulphur S8 8 Solid
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MOLECULESOFCOMPOUNDS

 Whenatomsoftwoormoreelementsjointogetherinafixedratiobymass,a

moleculeofacompoundisformed.

 ForExample,twoatomsofHydrogenandoneatom ofoxygencombinetoform a

moleculeofwater.

 H + O + H-------------------------------H2O

1atom +1atom +1atom------------------------------1MoleculeofWater

 Thesmallestunitofacompoundisitsmolecule.

 Moleculesofdifferentcompoundsshowdifferentproperties.ForExample,Water

moleculeandSugarmoleculesaredifferentfrom eachother

RADICALS

 ARadicalisanatom ofanelementoragroupofatomsofdifferentelements

thatbehaveslikeasingleunit.

 Radicalsareoftwotypes:-

 BasicRadical:-TheyhavepositivechargeandarealsocalledCations.

 AcidRadical:-TheyhavenegativechargeandarealsocalledAnions.

SomeofthePositiveRadicalsaregivenbelow:-
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SomeoftheNegativeRadicalsaregivenbelow:-
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Valency

Valenceelectronsarethoseelectronswhicharepresentintheoutermostorbitofthe

atom.

 Thecapacityofanatom tolose,gainorshare valenceelectronsinorderto

completeitsoctetdeterminesthevalencyoftheatom.

 Examples:-Thevalencyofhydrogenisone

 Inhydrogenchloridemolecule(HCl)oneatom ofchlorinecombineswithone

atom ofhydrogen,hencevalencyofchlorineis1

VariableValency

 Someelementsshowmorethanonevalencyorsimplyvariablevalency.
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 Thesuffixousisusedforthelowervalencyandthesuffixicisusedforthe

highervalency

 Forexample,IRON(II)isknownasFerrouswithvalency2andIRON(III)isknown

asFerricwithvalency3.

RELATIONSHIPBETWEENVALENCYOFELEMENTSANDPERIODICTABLE

 PeriodicTableisatabulararrangementofelementsinverticalcolumnsand

horizontalrowsindicatingtheregulartrendsinthepropertiesofelements.

 Thetableconsistsof118elementsknowntous.

 Theseelementsarearrangedin18verticalcolumnscalledgroupsand7

horizontalrowscalledperiodsaccordingtotheIUPACsystem.

NAMEOFTHEELEMENT SYMBOL VALENCY

Hydrogen H 1

Helium He 0

Lithium Li 1

Beryllium Be 2

Boron B 3

Carbon C 4

Nitrogen N 3

Oxygen O 2

Fluorine F 1

Neon Ne 0

Sodium Na 1



[ATOMS,MOLECULESANDRADICALS] |CHEMISTRY|STUDYNOTES

ODM EducationalGroupPage8

Magnesium Mg 2

Aluminium Al 3

Silicon Si 4

Phosphorous P 3

Sulphur S 2

Chlorine Cl 1

Argon Ar 0

Potassium K 1

Calcium Ca 2

SYMBOLSOFELEMENTS

MOLECULARFORMULA
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 AMolecularformulaofacompoundisthesymbolicrepresentationofits(one)

molecule.

 Itshowsthenumberofatomsofeachelementpresentinit.Theatomscombine

inwholenumberstoform themolecules.

 ForExample:-AmoleculeofSulphurDioxidegasisrepresentedbySO2.It

indicatesthatonemoleculeofSO2isformedbyanatom ofsulphurandtwo

atomsofOxygen.

WRITINGACHEMICALFORMULAOFACOMPOUND

Towritethechemicalformula,thefollowingstepsmustbefollowed.

1.WritetheSymbols

2.Interchangethevalencenumber

3.Writethevalencyofthesymbols.

4.Writetheinterchangednumbersatthebase.

5.Writetheformulaofthecompound

Forexample,thestepwisemethodforwritingtheformulaofCALCIUM OXIDEis

givenbelow
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Similarly,FormulaslikeMagnesium oxide,Calcium nitride,zinchydroxideand

Aluminium carbonatecanbewrittenbyCRISS-CROSSmethod.

SIGNIFICANCEOFMOLECULARFORMULA

 Itrepresentsonemoleculeofacompound.

 Thenumberofeachkindofatomspresent,i.e.,theratioinwhichtheatomsare

presentinonemolecule.

 Themassofonemoleculeofthecompoundcanbecalculated.

 Molecularmassisthealgebraicsum ofthemassesofalltheatomspresentina

givenmolecule.

 MolecularmassofH2O(water)canbecalculated

(2XAtomicMassofHydrogen)+(1XAtomicMassofOxygen)

(2X1)+(1X16)=18Units

 Forexample,inSulphuricacid(H2SO4),theratioofhydrogen,Sulphurandoxygen
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is2:1:4

Molecularformulae,

thecommonnames

andthestateof

somecommon

compounds

NAMEOFTHECOMPOUNDS FORMULA STATE

1.CommonSalt(Sodium

Chloride)

NaCl Solid

2.Sugar C12H22O11 Solid

3.Glucose C6H12O6 Solid

4.BakingSoda(Sodium

bicarbonate)

NaHCO3 Solid

5.WashingSoda(Sodium

carbonate)

Na2CO3.10H2O Solid

6.Marble&Chalk(Calcium

carbonate)

CaCO3 Solid

7.Sand(Silica) SiO2 Solid

8.Calcium Hydroxide(slaked

lime)

Ca(OH)2 Solid

9.Sodium hydroxide(Caustic

Soda)

NaOH Solid

10.CopperSulphate(Blue

Vitriol)

CuSO4 Solid

11.Water H2O Liquid

12.AceticAcid(Vinegar) CH3COOH Liquid

13.HydrochloricAcid HCl Liquid

14.SulphuricAcid H2SO4 Liquid

15.NitricAcid HNO3 Liquid

16.CarbonDioxide CO2 Gas

17.CarbonMonoxide CO Gas

18.Sulphurdioxide SO2 Gas

19.Sulphurtrioxide SO3 Gas

20.Ammonia NH3 Gas

21.Hydrogensulphide H2S Gas

22.Nitrogendioxide NO2 Gas

23.Nitricoxide(nitrogen

monoxide)

NO Gas
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24.Nitrousoxide(Laughing

Gas)

N2O Gas

25.Phosphorouspentoxide P2O5 Gas


