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CEMENT

Cementinitsbroadestterm meansanysubstancewhichactsasa

bindingagentformaterialsnaturalcement(RomanCement)isobtained

byburningandcrushingthestonescontainingclay,carbonatesoflime

andsomeamountofcarbonateofmagnesia.Theclaycontentinsuch

stonesisabout20to40percent.Naturalcementresemblesveryclosely

eminenthydrauliclime.Itisnotstrongasartificialcement,soithas

limiteduseinpractice.



Artificialcementisobtainedbyburningatveryhightemperature

amixtureofcalcareousandargillaceousmaterialsincorrectproportion.

Calcinedproductisknownasclinker.Asmallquantityofgypsum is

addedtoclinkeranditisthenpulverizedintoveryfinepowderisknown

ascement.CementwasinventedbyamasonJosephAspdinofleedsin

Englandin1824.Thecommonvarietyofartificialcementisknownas

normalsettingcementorordinarycementorPortlandcement.

3.1Ingradeints–Functions

OrdinaryPortlandcementcontainstwobasicingredients,

namelyargillaceousandcalcareous.Inargillaceousmaterials,



claypredominatesandincalcareousmaterials,calcium carbonate

predominates.Goodordinarycementcontainsfollowing

ingradients.

1.Lime(cao)……….62%

2.silica(Sio2)……….22%

3.Aluminca(Al2u3)……….5%

4.Calcium sulphate(CaSo4)……….4%

5.IronOxide(Fe2O3)……….3%

6.Magnescia(Mgo)……….2%

7.Sulphur……….1%

8.Alkalies……….1%

FunctionsofIngradients:



1.Lime:Limeistheimportantingredientofcementanditsproportionis

tobemaintainedcarefully.Limeinexcessmakesthecementunsound

andcausesthecementtoexpandanddisintegrate.Ontheotherhand,if

limeisindeficiencythestrengthofthecementisdecreasedanditcauses

cementtosetquickly

2.Silica:Thisalsoanimportantingredientofcementanditgivesor

impartsquicksettingpropertytoimpartsstrengthtocement.

3.Alumina:Thisingredientimpartsquicksettingproperlytocement.

Expressaluminaweakensthecement.

4.Calcium Sulphate:Thisingredientisintheform ofgypsum andits

functionistoincreasetheinitialsettingtimeofcement.



5.Magnesia:Thesmallamountofthisingredientimpartshardnessand

colourtocement.

6.Sulphur:Averysmallamountofsulphurisusefulinmakingsound

cement.Ifitisinexcess,itcausesthecementtobecomeunsound.

7.Alkalies:Mostofthealkaliespresentinrawmaterialarecarriedaway

bythefluegasesduringheatingandonlysmallquantitywillbeleft.If

theyareinexcessincement,efflorescenceiscaused.

TypesofCement

Inadditiontoordinarycement,thefollowingaretheother

varietiesofcement.

a.AcidResistanceCement:Thisisconsistsofacid

resistanceaggregatessuchasquartz,quartzite’s,etc,



additivesuchassodium flurosilicate(Na2SiO6)and

aqueoussolutionofsodium silicate.Thisisusedforacid-

resistantandheatresistantcoatingofinstallationsof

chemicalIndustry.Byadding0.5percentofunseedoilor

2percentofceresil,itsresistancetowaterisincreased

andknownasacidwaterresistantcement.

b.BlastFurnaceCement:Forthiscementslagasobtained

from blastfurnaceinthemanufactureofpigironandit

containsbasicelementsofcement,namelyalumina,lime

andsilica.Thepropertiesofthiscementaremoreorless

thesameasthoseofordinarycementandprovetobe



economicalastheslag,whichiswasteproduct,isusedin

itsmanufacture.

c.ColouredCement:Cementofdesiredcolourmaybe

obtainedbyintimatelymixingmineralpigmentswith

ordinarycement.Theamountofcolouringmayvaryfrom

5to10percentandstrengthofcementifitisexceeds10

percent.Chromium oxidegivesbrown,redoryellowfor

differentproportions.Colouredcementsareusedfor

finishingoffloors,externalsurfaces,artificialmarble,

windows

d.ExpandingCement:Thistypeofcementisproducedby



addinganexpandingmedium likesulpho–aluminateand

astabilizingagenttoordinarycement.Hencethiscement

expandswhereasothercementshrinks.Expanding

cementisusedfortheconstructionofwaterretaining

structuresandalsoforrepairingthedamagedconcrete

surfaces.

e.HighaluminaCement:Thiscementisproducedby

grindingclinkersformedbycalciningbauxiteandlime.

Thetotalcontentshouldnotbelessthan32percentand

theratiobyweightofaluminatolimeshouldbebetween

0.85and1.30.



Advantages

1.Initialsettingtimeisabout31/2hourstherefore,allowsmoretime

formixingandplacingoperations.

2.Itcanstandhightemperatures.

3.Itevolvesgreatheatduringsettingthereforenotaffectedbyfrost.

4.Itresiststheactionofacidsinabetterway.

5.Itletsquicklyandattainshigherultimatest

Disadvantages:

1.Itiscostly

2.Itcannotbeusedinmassconstructionasitevolvesgreatheatandas

itsetssoon.



3.Extremecareistotakentoseethatitdoesnotcomeincontactwith

eventracesoflimeorordinarycement.

f.HydrophobicCement:Thistypeofcementcontainsadmixtures,

whichdecreasesthewettingabilityofcementgrains.Theusual

hydrophobicadmixturesareacidolnapthenesoap,oxidized

petrolatum etcwhenhydrophobiccementisused,thefirepores

inconcreteareuniformlydistributedandthusthefrostresistance

andthewaterresistanceofsuchconcreteareconsiderably

increased.

g.LowHeatCement:Considerableheatisproducedduringthe

settingactionofcement.Inordertoreducetheamountofheat,



thistypeofcementisused.Itcontainslowerpercentageoftri

calcium aluminatesC3Aandhigherpercentageofdicalcium

silicateC2s.Thistypeofcementisusedformassconcreteworks

becauseitprocesseslesscompressorstrength.

h.PozzuolonaCement:Pozzuolonaisavolcanicpowderandthe

percentageshouldbebetween10to30.

Advantages

1.Itattainscompressivestrengthwithage.

2.Itcanresistactionofsulphates.

3.Itevolveslessheatduringsetting.

4.Itimpartshigherdegreeofwatertightness.

5.Itimpartsplasticityandworkabilitytomortarandconcrete



preparedfrom it.

6.Itoffersgreatresistancetoexpansion

7.Itpossesseshighertensilestrength

Disadvantages:

1.Compressivestrengthinearlydaysisless.

2.Itpossesseslessresistancetoerosionandweatheringaction.

i.QuickSettingCement:Thiscementispreparedbyaddinga

smallpercentagealuminum sulphatewhichreducethe

percentageofgypsum orretardedforsettingactionand

acceleratingthesettingactionofcement.Asthiscementhardness

lessthan30minutes,mixingandplacingoperationsshouldbe



completed.Thiscementisusedtolayconcreteunderstaticwater

orrunningwater.

j.RapidHardeningcement:Thiscementhassameinitialand

finalsettingtimesasthatofordinarycement.Butitattainshigh

strengthinearlydaysdueto

1.Burningathightemperature.

2.Increasedlimecontentincementcomposition.

3.Veryfinegrinding.

Advantages:

1.Constructionworkmaybecarriedoutspeedily.

2.Formworkofconcretecanberemovedearlier.



3.Itislightinweight.

4.Itisnotdamagedeasily.

5.Thiscementrequiresshortperiodofcuring.

6.Useofthiscementalsohigherpermissiblestressesinthe

design.

7.Structuralmemberconstructedwiththiscementmaybe

loadedearlier.

k.SulphateResistingCement:Inthiscementpercentageof

tricalcium aluminatesiskeptbelow5to6percentanditresultsin

theincreaseinresistingpoweragainstsulphate.Thiscementis

usedforstructurewhicharelikelytobedamagedbysever



alkalineconditionsuchascanallinings,culverts,siphonsetc.

l.WhiteCement:Thisisavarietyofordinarycementanditis

preparedform suchrawmaterialswhicharepracticallyfreefrom

colouringoxidesofIron,manganeseorchromium.Forburning

ofthiscement,oilfuelisusedinsteadofcoal.Itisusedforfloor

finish;plasterwork,ornamentalworksetc.

UsesofCement:

1.Cementmortarformasonrywork,plaster,pointingetc

2.Concreterforlayingfloors,roofsandconstructinglintels,

beams,weathersheds,stairs,pillarsetc.

3.Constructionofimportantengineeringstructuresuchas

bridges,culverts,dams,tunnelsstoragereservoirs,light



houses,decklesetc.

4.Constructionofwatertanks,wells,tenniscourts,septictanks,

lampposts,roads,telephonecabinsetc.

5.Makingjointsfordrains,pipesetc.

6.Manufactureofprecastpipes,piles,gardenseats,artificially

designedurns,flowerpots,etcdustbins,fencingpostsetc.

7.Preparationoffoundations,watertightfloors,footpathsetc.

Admixtures–Uses.

Thesearetheingredientsorsubstance,whichareaddedto

concretetoimproveitspropertieslikestrength,hardness,water

resistingpower,workabilityetc.Manyadmixtureslikealum etcare



commonlyusedforthispurpose.

1.Ordinarycementconatins

i)Lime(Cao)-62%

ii)Silica(Sco2)–22%

iii)Alumina(Al2O3)–5%

iv)Calcium Sulphate(CaSo4)–4%

v)IronOxide(Fe2O3)–3%

vi)Magnesia(MgO)–2%

vii)Sulphur&Alkalies–1%each

2.Themaintypescementsare

i)Acidresistancecement



ii)Blastfurnacecement

iii)Colouredcement

iv)Expandingcement

v)Highaluminacement

vi)Hydrophobiccement

vii)Lowheatcement

viii)Pozzolonacement

ix)Quicksettingcement

x)Rapidhardeningcement

xi)Sulphateresistancecement

xii)Whiteresistancecement



3.Thecementisusedfor

i)Masonarywork

ii)Floors,roofsofconcrete

iii)Bridges,culverts,dems,tunnelsetc

iv)Watertanks,wells,septictanks,roads,telephone

cableetc

v)Makingjointsfordrains,pipes

vi)Manufactureofpipes,pilesetc

vii)Preparationoffoundation,watertightfloorsetc.

4.Additionofadmixtureincementconcreteincreasesstrength,

harness,waterresistingpower,workabilityetc.


