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INTRODUCTION

Chemistryinvolvesthestudyofalargenumberofelementsandcompounds.Asitis

notconvenienttowritethefullnamesoftheelementsandcompounds,theuseof

symbolshasmadethejobveryeasy.Chemistryalsoinvolvesthewritingofmany

chemicalreactionsintheform ofequations.Thewritingofchemicalequationsinvolves

writingofreactantsandproducts.

CHEMICALREACTIONS

 Anychemicalchangeinmatterwhichinvolvesitstransformationintooneor

morenewsubstancesiscalledachemicalreaction.

 Achemicalreactionalsoinvolvestransferofenergy.

 AChemicalReactionisaprocesstoshowachemicalchange.

 AChemicalReactionisrepresentedbyachemicalequation.

 Forexample,thereactionbetweenmagnesium andoxygen:-

2H2+O2--------------2H2O

 Intheabovereaction,hydrogenandoxygenaretheelementsthatundergo

chemicalchangetoform anewsubstanceswater,acompoundwhichis

completelydifferentfrom hydrogenandoxygen.

 Ithasbeenobservedthatthetotalmassofthereactantsisequaltothetotal

massoftheproducts.

 Thisispossiblewhenthetotalnumberofatomsofeachkindremainssame

beforeandafterthechemicalreactions.

 Thisissupportedbythe“LAW OFCONSERVATIONOFMATTER”whichstates
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that“Mattercanneitherbecreatednordestroyed.Itcanonlybetransformed

from oneform toanother

CONDITIONSNECESSARYFORCHEMICALREACTIONS

CLOSECONTACT

 Thereactantsmustbemixedforachemicalreactiontotakeplace.

 Forexample,sodium reactsviolentlywheninclosecontacttoproduce

sodium hydroxideandhydrogengas.

 Sodium +water----------------Sodium hydroxide+hydrogen

SOLUTIONFORM

 Somesubstancesreactsonlywhentheyareintheform ofsolution.

 Forexample,whensodium chlorideisaddedtosilvernitrateintheaqueousform

ofinthesolutionform,theyreacttoproduceawhiteprecipitateofsilvernitrate

 Silvernitrate+Sodium chloride----------------Silverchloride+Sodium nitrate

Whiteppt.

HEAT

 Somechemicalreactionstakeplaceinthepresenceofheat.

 Forexample,IronreactswithsulphurinthepresenceofheattoproduceIron

Sulphide.

 Iron+Sulphur------------------IronSulphide

LIGHT
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 SomeChemicalReactiontakesplaceinthepresenceoflight.

 Forexample,Photosynthesis.

 CarbonDioxide+Water-------Light/Chlorophyll-------------Glucose+Oxygen

CATALYST

 ACatalystisasubstancethatchangestherateofchemicalreactionswithout

undergoinganychangebyitself.

 Somereactionsneedacatalysttotakeplace.

 Forexample,Potassium chloridecanbedecomposedinthepresenceof

Manganesedioxideasacatalysttoproducepotassium chlorideandoxygen.

 Potassium Chloride-------MnO2-------------Potassium Chloride+Oxygen

CHARACTERISTICSOFACHEMICALREACTION

CHANGEINTHECOLOUR

 SomeChemicalReactionsareaccompaniedbychangeincolour.

 ForExample,Rustwhichisbrownincolourwhereasironisgreyincolour.

 Thecolourofcoppersulphatechangesfrom bluetogreenwhenitisexposed

toiron.

 Thereactionbetweenleadnitrateandpotassium iodidechangesthecolour

from colourlesstoyellow

EVOLUTIONOFAGAS

 AChemicalReactionofteninvolvesanevolutionofagas.

 Forexample,thereactionbetweenZincandHydrochloricacidresultsinthe

evolutionofHydrogengas.
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 Zn+2HCl------------------ZnCl2+H2(g)

 Whenleadnitrateisheatedinahardglasstesttube,resultsintheevolutionof

Nitrogendioxidegas.

 2Pb(NO3)2---Heat--------------2PbO+4NO2+O2

 ThereactionbetweenZincandSulphuricacidresultintheformationof

Hydrogengas

 Zn+H2SO4--------------ZnSO4+H2(g)

FORMATIONOFAPRECIPITATE

 AChemicalReactionofteninvolvestheformationofaprecipitate.

 APrecipitateisaninsolublesolidthatisobtainedfrom thesolution.

 Forexample,whenleadnitrateisheatedinahardglasstesttube,resultsinthe

productionofpotassium nitratealongwithayellowprecipitateofLeadIodide.

 Pb(NO3)2+2KI--------------PbI2+2KNO3

Whiteppt.

 Forexample,thereactionbetweenBarium Chlorideandsodium sulphateresults

intheformationofwhiteppt.ofBarium Sulphate.

 BaCl2+Na2SO4------------BaSO4+2NaCl

Whiteppt.

CHANGEOFSTATE

 Achemicalreactionofteninvolvesachangeinthestateofmatter.

 Forexample,Solidwax(intheform ofcandle)burnstoform watervapourand

carbondioxidewhicharegaseous.
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 Petrol,whichisaliquid,burnstoform watervapourandcarbondioxidewhichare

gaseous

CHANGEOFSMELL

 Duringsomechemicalreactions,sometimeastrongsmellisexperienced.

 Forexample,whensolidammonium chlorideisheatedwithsodium hydroxide,a

gasammoniaisevolvedwhichhasastrongpungentsmell.

 Ammonium chloride+Sodium hydroxide--------------sodium Chloride+Water+

ammonia

(Pungentsmellgas)

 ThereactionbetweenIronandHydrochloricacidinthediluteform,resultsinthe

productionofhydrogensulphide(H2S)whichhasarotteneggsmell

 Iron+dil.HydrochloricAcid----------------------IronChloride+Hydrogensulphide

(rottenegg

smell)

HEATISRELEASEDOREVOLVED

 Duringmanychemicalreactionsheatisevolvedindicatingtheformationof

products.

 Forexample,thereactionbetweenCalcium Oxideandwaterproducesheat.

 Calcium Oxide+Water-----------------------Calcium Hydroxide+Heat

 ForExample,thereactionbetweensodium hydroxideanddil.Hydrochloricacid

producesheatalongwithsodium chlorideandwater.

 Sodium hydroxide+dil.Hydrochloricacid--------------Sodium chloride+water+

Heat

CHEMICALEQUATIONS
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 AChemicalequationisasymbolicrepresentationofachemicalreactionusing

symbolsandformulaeofthereactantsandtheproductsformedinthereaction.

 Thechemicalreactioncanbewrittenbothbywordform orstatementform orin

theform ofsymbols.

 Forexample,Carbon+Oxygen-----------------Carbondioxide(wordform)

 C+O2---------------------------CO2(Symbolicform)

STEPSINVOLVEDINWRITINGACHEMICALEQUATION

 Writethesymbolsortheformulaofthereactantsontheleftside,witha(+)sign

betweenthem iftheyaretwoormorethantwo.

 Writethesymbolsortheformulaoftheproductsontheright-handside,witha(+)

signbetweenthem iftheyaretwoormorethantwo.

 Putthesignofanarrow()inbetweenthereactantsideandtheproductside.

 Representthereactantsandtheproductsintheirmolecularform.

NowConsiderthisExample:-

 ReactionbetweenZincoxideandcarbontoform zincandCarbonmonoxide

 ZincOxide+Carbon--------------------Zinc+CarbonMonoxide[Wordequation]

 ZnO+C---------------------------------Zn+CO[symbolicform]

SKELETALEQUATION

 Theequationsinwhichthenumberofatomsontheleftsideisnotequaltothe

numberofatomsintherightareknownasSKELETALEQUATIONS.

 ForExample,H2+O2---------------H2O

 Mg+O2----------------------MgO
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 N2+H2--------------------NH3

BALANCEDCHEMICALEQUATION

 Theequationinwhichthenumberofatomsinthereactantsideisequaltothe

numberatomsintheproductisknownasBALANCEDCHEMICALEQUATION

 ForExample,H2+Cl2------------------2HCl

HOW TOBALANCEACHEMICALREACTION

ConsiderthereactionbetweenMagnesium andOxygentoproduceMagnesium

Oxide

TheSkeletalisEquationisasfollows:-

Mg+O2-------------------------MgO

Let’sBalancethisEquationbyTrial-and-ErrorMethod

Step-1:Countthenumberofatomsofeachelementoneitherside.Itisconvenient

tostartbalancingwiththemoleculethatcontainsthemaximum numberofatoms

Numberofatomsofeachelementonthe

REACTANTSIDE PRODUCTSIDE

Mg=1

O=2

Mg=1

O=1

Step-2:Multiplytheproductsideby2becausetherearetwoatomsoftheoxygenon

thereactantside.

Mg+O2-------------2Mg

Numberofatomsofeachelementonthe

REACTANTSIDE PRODUCTSIDE

Mg=1 Mg=1X2=2
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O=2 O=1X2=2

Step-3:Multiplythemagnesium atom ontheleftsidewith2

2Mg+O2-------------------2MgO

Numberofatomsofeachelementonthe

REACTANTSIDE PRODUCTSIDE

Mg=1X2=2

O=2

Mg=1

O=1

NeedforBalancingachemicalequation

 AchemicalequationmustbebalancedinordertosatisfytheLAW OF

CONSERVATIONOFMASS/MATTER

SIGNIFICANCEOFABALANCEDEQUATION

 Itshowswhichsubstancesaretakingpartinthechemicalreactionandwhatare

theproductsformed.

 Itshowsboththenumberofatomsandthenumberofmoleculesinthereaction

 ItsatisfiestheLawofConservationofMass.

 Itmakesthestudyofchemistryuniversallystandardized.


