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-----------------------------------------------------------------------------------------------------------------

Q1](a)DistinguishbetweenBODandCOD. (3)

Ans:-

BOD COD

1.Itmeanstheoxygendemandofbio-degradable

pollutantsonly.

1.Itmeasurestheoxygendemandfor

bio-degradablepollutantsalongwith

non-biodegradablepollutants.

2.Lessstablemeasurementmethodasituses

micro-organism whicharesusceptibletopH,

temperatureandothervariableinthewater.

2.Morestablemeasurementmethodas

itusespotassium dichromatewhich

oxidisesregardlessofwatercondition.

3.Slowprocess.Ittakes5days. 3.Fastprocess.Ittakes2-3hours.

4.BODvaluesaregenerallylessthanCODvalues. 4.CODvaluesaregenerallygreaterthan

BODvalues.

5.

BOD=(D -D )×O
b

O
i

Volumeofundilutedsample

Volumeofdilutedsample.

5.COD=
×N×8000( -V

1
V
2
)
Y

--------------------------------------------------------------------------------------------------------------

Q1](b)Givethepreparation,properties,andusesofKevlar. (3)

Ans:-Itisanaromaticpolyamidewithbenzeneringslinkedtotheamidegroup,-CONH-group.

1.PREPARATION.

Itispreparedbypolycondensationbetweenaromaticdichlorideliketerephthalicaciddichloride

(terephthaloylchloride)andaromaticdiamineslike1,4-phenylenediamine(1,4-diamine

benzene).

2.PROPERTIES.

 Itisexceptionallystrong,5timesstrongerthansteeland10timesstrongerthan

aluminium.

 Ithashighheatstabilityandflexibility.

 Ithasresistanceagainstalmostallthesolventsexceptsomepowerfulacids.

 Itdoesnotloseitsstrengthat-196℃.



3.USES.

 Itisusedinaerospaceandaircraftindustries.

 Itisusedforthepreparationpfcarpartssuchastyres,brakes,clutch,liningetc.

 Usedforthepreparationofropes,cables,helmetsetc.

--------------------------------------------------------------------------------------------------------------

Q1](c)Calculatetotalhardness,inppm,ingivenwatersample. (3)

i)50mlstandardhardwater,containing1mgpureCaC perml,consumed20mlO
3

EDTAsolution.

ii)50mlwatersampleconsumed30mlEDTAsolutionusingEBTindicator.

Ans:- 1mlSHW ≡ 1mgofCaC eq.O
3

∴ 50mlSHW ≡ 50mgofCaC eq.O
3

50mlofSHW ≡ 20mlofEDTAsolution.

20mlofEDTA ≡ 50mgofCaC eq.O
3

∴1mlofEDTA ≡ mgofCaC eq.
50

20
O
3

= 2.5mgofCaC eq.O
3

50mlofwatersample ≡ 30mlofEDTAsolution.

∴1000mlofwatersample ≡
1000×30

50

= 600mlofEDTAsolution

1mlofEDTA ≡ 2.5mgofCaC eq.O
3

∴ 600mlofEDTA ≡ 2.5×600

= 1500mgofCaC eqO
3

∴ Totalhardnessof = 1500mg/L

watersample = 1500ppm.



-------------------------------------------------------------------------------------------------------------

Q1](d)Defineflashpointandfirepoint?Giveitssignificance. (3)

Ans:-:-Flashpoint:-Flashpointisdefinedasthelowesttemperatureatwhichthelubricant

givesoffenoughvapourstocauseamomentaryflashwhenastandardtestflameisbrought

nearit.

Firepoint:-Firepointisthelowesttemperatureatwhichtheoilvapourscatchfiresforatleast5

seconds,onbeinglightedbyatestflame.

Firepointisusually5-40℃abovetheflashpoint.Agoodlubricantshouldhaveflashpointat

leastabovetheworkingtemperature.Thisensuressafetyagainsttheriskhazards.Thusflash

pointactsasaguideforthesafestorage,transportationanduseinmachine.Goodlubricantoil

shouldhavehighflashandfirepoint.

------------------------------------------------------------------------------------------------------------

Q1](e)Statethenumberofphases,component,forthefollowingequilibrium

i) ↔ ↔H
2
O(s) H

2
O(l) H

2
O(g)

ii)MixtureofRhombicandmonoclinicsulphur. (3)

Ans:-i)No.of.Phases=3 (solid,liquidandgas)

No.of.components=1 ( O).H
2

ii)No.of.Phases=2 (rhombicandmonoclinic)

No.of.components=1(sulphur).

-----------------------------------------------------------------------------------------------------------------

Q1](f)Whatareplasticizers?Giveitsusesandexamples. (3)

Ans:-Plasticizersareaddedtoincreasetheplasticityandflexibilityofthepolymers.

ThePlasticizermoleculeoccupiesbetweenthepolymericchainsandneutralizesthe

intermolecularforcesofattractionandthusallowsfreedom ofmovement.Thefunctionsof

plasticizersareasfollows:-

 Increasestheplasticityoftheplastics.

 Lowersthesofteningtemperatureandhencemouldingandremouldingcanbedoneat

lowtemperature.

 Impartsflamesproofness.

 Reducesresistancetowardschemical,solventsetc.

 Examples:-estersoffattyacids,vegetablesoilsetc.

Thepresenceofsmallmoleculesofplasticizersreducestheattractionofthelargepolymer

moleculesforoneanotherandthuspermitmoreflexibilityandeasierslip.



----------------------------------------------------------------------------------------------------------------

Q1](g)WriteabriefnoteonCNT’s. (3)

Ans:-:-Carbonnanotubesrepresentsoneofthebestexamplesofthenovelnanostructures

derivedbybottom-upchemicalsynthesisapproaches.Nanotubeshavethesimplestchemical

compositionandatomicbondingconfigurationbutexhibitperhapsthemostextremediversity

andrichnessamongnanomaterialinstructureandstructure-propertyrelations.Thedifferent

typesofcarbonnanotubesareasfollows;

1.SINGLEWALLEDNANOTUBES.

SWNTsareanimportantvarietyofcarbonnanotube.InSWNTshavedifferentchiralitiesof

carbonnanotubesthatincludeArmchair,Zigzag,Chiral.Thesecanbeeasilytwisted.SWNT

synthesisrequirescatalyst.

2.MULTIWALLEDNANOTUBES.

Multi-wallednanotubes(MWNTs)consistofmultiplerolledlayers(concentrictubes)of

graphene.ThistypesofCNT’scannotbeeasilytwisted.PurityofMWNTishighalsocanbe

easilyproducedwithoutcatalyst.

------------------------------------------------------------------------------------------------------------

Q2](a)Calculatethequantityoflimeandsodarequiredforsofteningof1,00,000

litresofwatercontainingthefollowingimpuritiesinppm.Thepurityoflimeis70%

andsodais85% Ca =30.2,Mg(HC )=20.8,CaC =28.1,MgC =8.78,(HCO3) O
3

l
2

l
2

CaS =35,MgS =6.7. (6)O
4

O
4

Ans:-

Impurities(mg/lit) Multiplicationfactor CaC equivalentO
3

(mg/lit)

Requirement

Ca =30.2(HCO3) 100

162
30.2× =18.64

100

162

L

Mg =20.8(HC03)2 100

146
20.8× =14.24

100

146

2L

CaC =28.1l
2

100

111
28.1× =25.32

100

111

S



CaS =35O
4

100

136
35× =25.74

100

136

S

MgS =6.7O
4

100

120
6.7× =5.58

100

120

L+S

MgC =8.7l
2

100

95
8.7× =9.16

100

95

L+S

LIME= ×
74

100
[CaC equivalentofCa +2×Mg +MgC+MgSO

3 (HCO3) (HCO3)2 l
2

O
4]

×
Volumeofwater

1000

100

%purity

= ×[18.64+2×14.25+9.16+5.58]× ×
74

100

100000

1000

100

70

=6541.6gms.

SODA= × × .
106

100
[CaC equivalentofCaC+MgC+MgS +CaSO

3
l
2

l
2

O
4

O
4
]Volumeofwater

1000

100

%purity

= × × .
106

100
[25.31+9.16+25.73+5.58]100000

1000

100

85

=8203.15gms.

Thelimerequirementis6541.6gmsandsodarequirementis8203.15gms.

------------------------------------------------------------------------------------------------------------

Q2](b)i)Distinguishbetweenthermoplasticandthermosettingresins. (3)

Ans:-Ans:-

THERMOPLASTIC THERMOSETTING

1.Formedbyadditionpolymerization. 1.Formedbycondensationpolymerization.

2.Canbemouldedandremoulded. 2.Remouldingisnotpossible.

3.Theysoftensonheatingbecausethe

linearchainscanslipovereachother

veryeasily.

3.Theydonotbecomesoftonheating,because

crosslinksretainthestrengthonheating.But

prolongedheatingcausescharring.

4.Soft,weakandlessbrittle. 4.Hard,strongandbrittle.

5.Solubleinsomeorganicsolvents. 5.Insolubleinalmostallorganicsolvents.

6.Relativelylowmolecularweight. 6.Relativelyhighmolecularweight.

7.Example:PVC,PE,Teflon. 7.Example:UF,PF,Nylon6-6,etc.

-----------------------------------------------------------------------------------------------------------------

Q2](b)ii)Whatarethefunctionsoflubricants. (2)



Ans:-1.Itreducessurfacedeformation,wearandtearbecausedirectcontactbetweenthe

rubbingsurfaceisavoided.

2.Itreducesthefrictionalheat,oritactsasacoolant.Thisreducestheexpansionofmetal.

3.Itincreasesthemaintenancecostandrunningcostsofmachine.

4.Itmakestherelativemotionofslidingpartssmoothandnoisefree.

5.Itincreasestheefficiencyofmachinebyminimizingthelossofmechanical,electricalor

chemicalenergy.

----------------------------------------------------------------------------------------------------------------

Q2](c)WhatisDecayofconcrete?Discussitsprevention. (4)

Ans:-Thecementconcretealthoughmechanicallystrong,butduetothepresenceoffreelime

itbecomesusceptibletotheattackofacidicwater.Alkalinewaterdonothavemarkedeffecton

concretestrength.Alsolimeismoresolubleinsoftwaterthanhardwaterandhence

deteriorationofconcreteincontactwithsoftwaterismore.Presenceofsulphatescause

maximum damagebecauseitreactswithtricalcium aluminatetoform sulphoaluminateswhich

occupiesmorevolumeandhenceundergoexpansionmakingthecementstructureweak.

PROTECTIONOFCONCRETE

 Bygivingacoatingofbituminousmaterial.Thispreventsdirectcontactbetween

concreteandwater.Thisisaveryinexpensivemethod.

 Bycoatingthesurfacewithsiliconfluorideinasolubleform togetherwithoxidesofZn,

MgorAl.theprecipitateofcalcium fluorideso-formedinthecapillariesprevents

dissolutionoflime.

-----------------------------------------------------------------------------------------------------------------

Q3](a)DefineFabrication.Listthemethodsused.Discussextrusionmoulding

indetail. (6)

Ans:-Fabricationofplasticisthetechniqueofgivinganydesiredshapetotheplasticsbythe

useofmould.Becauseofthepropertiesofpolymersitispossibletomouldthem andchange

theirshapeusinganumberofdifferentrepetitionsmanufacturingprocesses.Apropermethod

istobeselecteddependingupontheshapeandtypeofresinbeingused.Beforemoulding,itis

essentialtodrytheresininordertoachieveoptimum performanceoffinishedproducts.

Themethodsusedare:

1.compressionmoulding.

2. transfermoulding.

3. extrusionmoulding.

4. injectionmoulding.

EXTRUSIONMOULDING.



Thethermoplasticmaterialsaremouldedbythismethod.Theyundergocontinuous

mouldingtofrom articlesofuniform cross-section.Thesearticlesincludetubes,rods,strips,

insulatedelectricalcables,etc.Inthismethod,thermoplasticmaterialsareheatedto

plasticconditionandthenpushedbymeansofascrewconveyorintoadiehavingthe

requiredshapeofthearticletobemanufactured.Heretheplasticmassgetscooleddueto

theatmosphereexposure.Alongconveyorcarriersawaythecooledproductcontinuously.

-----------------------------------------------------------------------------------------------------------------

Q3](b)i)WhatarethelimitationsofPhaserule? (3)

Ans:-:-Thelimitationsofphaseruleareasfollows:

1.Itcanbeappliedtosystem inequilibrium.Itisnotofmuchhelpwhensystem attain

equilibrium veryslowly.

2.Itappliesonlytosingleequilibrium state.Itdoesnotindicateotherpossibleequilibrium

inthesystem.

3.Phaseruleconsideronlythenumberofphase,butnottheirquantities.Evenaminute

quantityofphaseswhenpresentaccountstowardsnumberofphases.

4.Allphasesmustbepresentunderthesameconditionofthetemperature,pressureand

gravitationalforces.

5.Solidandliquidphasesmustnotbeinfinely-dividedstate,otherwisedeviationsoccur.

-----------------------------------------------------------------------------------------------------------------



Q3](b)ii)Drawaneat,labelleddiagram oftherotatorykiln. (2)

Ans:-

--------------------------------------------------------------------------------------------------------------

Q3](c)15000litresofhardwaterwaspassedthroughazeolitesoftener.The

exhaustedzeoliterequired120litresofNaClhavingstream of30g/lofNaCl.

Calculatethehardnessofwater.

(4)

Ans:-1litreofNaClsolution = 30gm ofNaCl.

∴120litreofNaCl = 120×30× mgofNaCl.10
3

∴ 3600× mgofNaCl. = 3600× ×10
3

10
3 50

58.5

= 30.7692× mgofCaC equivalent.10
5

O
3

15000litresofwater = 30.7692× mgofCaC equivalent.10
5

O
3

∴1litresofwater = = 205.1ppm
30.7692×10

5

15000

∴Hardnessofwatersample = 205.1ppm

-------------------------------------------------------------------------------------------------------------

Q4](a)Whatisactivatedsludge?Howistheprocesscarriedoutfortreatmentof

wastewater?Explainwithaflowsheetdiagram. (6)

Ans:-Sewageistheliquidwhichincludeshumanandhouseholdwastewater,industrialwaste,

groundwasteandstreetandstorm water.Henceduetothetoxicitythesewagehavetobe

treatedbecauseofthereasonslike:



1.Topreventpollutionofwaterintowhichthesewageisleftoff.

2.Topreventoffensiveodourinthewater,andthedestructionoffishandotheraquaticlife.

SEWAGETREATMENTBYACTIVATEDSLUDGEPROCESS.

1.PreliminaryTreatment.

Theprincipalobjectiveofpreliminarytreatmentistheremovalofgrosssolidsi.e.,large

floatingandsuspendedsolidmatter,grit,oil,andgreasesifpresentinconsiderable

quantities.Forremovinginorganicmatter,sewageisallowedtopassthroughbarscreen

andmeshscreen.

2.PrimaryTreatment.

Forremovingsuspendedmatterefficientlyandeconomically,sedimentationprocessis

carriedout.Sewageistreatedwithcertainchemicals(e.g.,alum,hydratedlimeetc.)which

form aflocthatabsorbsandentrapsthesuspendedandcolloidalparticlespresent.

3.SecondaryorBiologicalTreatment.

Itisanessentialanaerobicchemicaloxidationwhichincludesfiltrationandactivatedsludge

process.Sewagewaterisfilteredthroughspeciallydesignedsprinklingfilterstomaintain

aerobicconditions.CarbonoftheorganicmatterisconvertedintoC ;andnitrogenintoNO
2

H
3

andfinallyintonitratesandnitrites.Tricklingfiltersareusedforbiologicaloxidationof

sewage.Trickledsewagestartspercolatingdownwardsantheaerobicbacteriabringabout

thebiologicaloxidationoforganicmatterofsewage.

HencethesludgeformedisknownasActivatedSludge.Thefurtherprocessincludesmixing

ofsedimentalsewagewithproperquantityofactivatedsludgeandmixtureisthenagitated

for4-5hrsbyblowingair.Suspendedanddissolvedorganicmatterisoxidisedbyaerobic

bacteria.afteralltheseprocessapartofsludgedepositedisusedfornextoxidationbatch

andtheremainderiseitherspreadonlandasfertilematterorusedforbiogasordumpedin

sea.

----------------------------------------------------------------------------------------------------------

Q4](b)i)20mloflubricatingoilwasdissolvedinalcohol.Thesolutionwastitrated

against0.1NKOHsolution.Attheendpointtheburettereadingwasfoundtobe

2.5ml.calculatetheacidvalueoftheoil.(densityofoil=0.86g/ml) (3)

Ans:-Givendata :- NormalityofKOH = 0.1N



VolumeofKOH = 2.5ml

Densityofoil = 0.86g/ml

Volumeofoil = 20ml.

Tofind :- Acidvalueofoil

Formula :- Acidvalue=
Vol.ofKOH×NormalityofKOH×56

Weightofoil

Solution :- weightofoil = Density×Volume

= 0.86×20

= 17.2gms.

Acidvalue =
VolofKOH×Normality×56

Weightofoil

=
2.5×0.1×56

17.2

= 0.814mg

∴ Acidvalue = 0.814mg/gm oftheoil.

-----------------------------------------------------------------------------------------------------------------

Q4](b)ii)Distinguishbetweenthedryandwetprocessformanufacturingof

Portlandcement. (2)

Ans:-

DRYPROCESS WETPROCESS

1.Thisisusedwhentherawmaterialare

hard.

1.Thisisusedforanytypeofrawmaterial.

2.Fuelconsumedisless. 2.Fuelconsumedismore.

3.Processisslow. 3.Processisfaster.

4.Cementproducedisofinferiorquality. 4.Cementproducedisofsuperiorquality.

5.Costlyprocess. 5.Cheaperprocess.

------------------------------------------------------------------------------------------------------------

Q4](c)Listtheusesofpolymerinmedicineandsurgery. (4)

Ans:-Materialswhicharenotcausingadverseeffectonbloodandothertissuescanbeused

indiagnostic,surgicalandcanbeimplantedinthebody.Theycanbedevelopedfrom metals,

ceramicsandpolymers.Usesofpolymersinthefieldofmedicineandsurgeryareincreasing

daybyday.Characteristicsofbiomedicalpolymersare:

1.shouldbebio-compatible,canbefabricatedintodesireshapeorform withoutbeing



degraded.

2.canbeeasilysterilizedwithnoalterationinproperties,shouldhaveoptimum physicaland

chemicalproperties.

3.Theyshouldnotdestroycellularelementsofblood,enzymesorproducedtoxicorallergic

reactions.

4.Theyshouldhavepurityandreproducibility.

Examplesareasfollows:

POLYMER APPLICATION

1.PMMA. Contactlenses.

2.siliconrubber,polyurethane. Heartwalls,draintubes.

3.Polyvinylchloride. Disposablesyringes.

4.polyalkylsulphone. Membraneoxygenator.

5.Acrylichydrogels Grafting

--------------------------------------------------------------------------------------------------------------

Q5](a)Writenoteson(anytwo) (6)

i)Glasstransitiontemperature (3)

Ans:-Thetemperatureatwhichpolymerexperiencethetransitionfrom rubberytorigidstateis

termedasthe‘Glasstransitiontemperature’( ).ThebehaviourofapolymeristemperatureTg
sensitive.Glasstransitiontemperatureisalsodefinedasthelowesttemperaturebelowwhich

thepolymerbecomeshardandbrittleandabovewhichitbecomessoftandflexible.The

polymerbecomestoosoft,thatitbehaveslikeafluidcalledastheviscofluidstate.The

temperatureatwhichthesoft,flexiblepolymergoestotheviscofluidstateiscalledthemelting

temperature .Tm

FactorsInfluencing .Tg

1.Crosslinkingincreasesthe value.Tg

2.Presenceofbulkygroupsincreasesthe value.Tg

3.Additionofplasticizerdecreasesthe value.Tg



4.Polymershavingstrongintermolecularforcesofattractionincreases value.Tg

5.Polarsideatomsorgroupsofatomsincreasesthe value.Tg

-----------------------------------------------------------------------------------------------------------

Q5](a)ii)Conductingpolymers (3)

Ans:-Polymersareinsulatedbecauseoftheabsenceoffreeelectrons.Inbecomingelectrically

conductive,apolymerhastoimitatemetalthatistheelectronneedstobefreetomove.Such

typeofpolymerarecalledConductingpolymer.Polymerswithconjugateπ-electronbackbones

displayunusualelectronicpropertiessuchaslowenergyopticaltransition,lowionization

potentialsandhighelectronaffinities.Theresultisaclassofpolymersthatcanbeoxidisedor

reducedmoreeasilyandmorereversiblythanconventionalpolymers.Theeffectofthis

oxidationorreductiononpolymeriscalleddopingi.e.,convertaninsulatingpolymerto

conductingone.

Twoconditionsforapolymertobecomeconductingare:-

1.Polymerpossessconjugatedoublebonds.

2.Polymerhastobedistributedeitherbyremovingoraddingelectrontothematerial.This

processiscalleddoping.

-----------------------------------------------------------------------------------------------------------------

Q5](a)iii)Vulcanization. (3)

Ans:-Whenrubberisheatedwithsulphur,itstensilestrength,elasticityandresistanceto

swellingareincreasedtremendously.ThisprocessisnamedasVulcanization.Vulcanization

bringsaboutastiffnessoftherubberbyanchoringandrestrictingtheintermolecularmovement

oftherubbersprings.Thevulcanizationcanbecarriedoutinseveralways:-

1.Thearticletobevulcanisedisheatedwithasteam underpressure.

2.Thearticleisimmersedinhotwaterunderpressure.

3.Byheatingthearticleinairorincarbondioxide.

4.Byvulcanizingthearticleinthemouldinwhichitisshaped.



PROPERTIESOFVULCANIZEDRUBBER.

 Hightensilestrength.

 Elastictolesserextent.

 Waterabsorptionissmall.

 Donotswellmuchinorganicsolvents.

 Betterabrasionresistance.

---------------------------------------------------------------------------------------------------------

Q5](b)i)Discussthetreatmentofwaterusingbleachingpowder (3)

Ans:-Insmallwater-works,about1kgofbleachingpowderper1,000kilolitresofwateris

mixedandwaterisallowedtostandundisturbedforseveralhoursthechemicalaction

produceshypochlorousacid

CaOC + O→Ca +Cl
2

H
2

(OH)
2

l
2

C + O→HCl+HOCll
2

H
2

germs+HOCl→germsarekilled

Thedisinfectingactionofbleachingpowderisduetothechlorinemadeavailablebyit.

Drawbacks:

1.Bleachingpowderintroducescalcium inwater,therebymakingitmorehard.

2.Bleachingpowderdeteriorates,duetoitscontinuousdecompositionduringstorage.So

wheneveritisadded,ithastobeanalysedforitseffectivechlorinecontent.

3.Onlyacalculatedquantityofbleachingpowdershouldbeused,sinceanexcessofit

givesabadtasteandsmelltotreated-water.

-----------------------------------------------------------------------------------------------------------

Q5](b)ii)Explainthemechanism ofExtremepressurelubrication. (2)

Ans:-Underheavyloadandhighspeedoperatingconditions,largeamountoffrictionalheatis

generated.Undertheseconditionsaliquidlubricantfailstostickandmaydecompose.To

withstandsuchextremeconditions,specialadditivesareaddedtothelubricatingoil.Additives



aregenerallyorganiccompoundshavingactiveradicalsorgroupsuchaschlorine,sulphur,

phosphorousetc.Theyreactwiththemetalsurfacesathightemperatureandform durable

filmsofmetallicchlorides,sulphidesandphosphides.Thesecompoundsposseshighmelting

pointandgoodthermalstabilityandhence,serveasgoodlubricant.However,theyarenot

effectiveonchemicallyinertmetalsurfacesofAg,Ti,andCu.Thistypeoflubricationisused

forcuttingtools,inwiredrawing,rocketcrushingmachinesetc.

-------------------------------------------------------------------------------------------------------

Q5](c)Whatisreducedphaserule?Drawthephasediagram oftheAg-Pbsystem

withproperlabelling. (4)

Ans:-Insomesystems,anequilibrium existsbetweensolid-liquidphasesandgaseous

phaseispracticallyabsent.Hencetheeffectofpressureonsuchsystem canbeneglected.

Thenitisnecessarytotakeintoaccountonlytwovariablesviz.temperatureandconcentration.

Suchsystem showingsolid-liquidequilibrium iscalledcondensedsystem andphaserule

appliedtosuchsystemsisasfollows:

F=C–P+1…knownascondensedphaserule.

Phasediagram ofAg-Pbsystem

IntwocomponentsystemstherearefourpossiblephasessolidAg,solidPb,solutionofAg,+
Pbandvapour.Sincethepressurehasnoeffectonequilibrium sothesystem canbe
representedbytemperatureconcentrationdiagram atconstantatmosphericpressure.As
pressureisneglectedthephaseruleiscalledcondensedphaserule.

1)CurveAo. ItisafreezingpointcurveofAg.AgCoexistsassolidandliquid.Meltingpointof
AgfallsgraduallyonaddingPbtillthelowestpointisreached.Thesolutiongetssaturatedwith
respectivetolead.

2)CurveBo. ItisafreezingpointcurveofPb.Atthiscurvethemeltingpointgraduallyfallson
theadditionofAgtilllowestpointitreach.

3)PointO. Itiseutecticpoint.Here3phasesco-existsandpointOrepresentsafixed
compositionandsystem isinvariant.

Belowthetemperaturelineofeutectictemperature,wehavetworegions.



a)TheregionmarkedeutecticplussolidAginwhichcrystallinesilverandsolideutecticare
stable.

b)TheregionmarkedeutecticplussolidPbinwhichcrystallineleadandsolideutecticare
stable.

4)AreaAOB. ItrepresentssolutionofPbAg.Onloweringtemperaturetheleadbeginsto
separateouttillthepointOisreached.

------------------------------------------------------------------------------------------------------------

Q6](a)Whataretheconditionsforuseofsolidlubricants?Discussthestructure
andusesofGraphite. (6)

Ans:-Drylubricantsorsolidlubricantsarematerialwhichcanreducethefrictionwithouta

liquidmedium .theyareusedwhere,

1.Operatingconditionsaresuchthatalubricatingfilm cannotbeformedormaintained.

2.Contaminationsofliquidorsemi-solidlubricant,withdustordirtisnotdesirable;e.g.,

opengears.

3.Combustiblelubricantsmustbeavoidedduetothehighoperatingtemperatureand

pressure.

4.Heavymachineryworkingonacrudejobatveryhighloadsandslowspeed.

5.Wherethepartstobelubricatedarenoteasilyaccessible.

GRAPHITE:

Graphiteisthemostwidelyusedofallsolidlubricants.Itconsistsofalayeredlatticestructure.
Alayerofhexagonallyarranged hybridizedcarbonatom intheplanargraphitemoleculesp

2

bondedcovalently.Thetwoneighbouringparallellayersare3.7A°apartandareheldtogetherby
weakvanderwaalsforces.Thereforetheforcesrequiredtoshearlayersisverylowandthe
moleculescanslipovereachothereasilybymechanicalforces.Hence,graphitepowderisvery
soapytotouchorveysoftandcanactaslubricant.Itisnotinflammableandnotoxidisedinair
below375℃.Intheabsenceofair,Itcanbeuseduptoveryhightemperature.Usuallysome
organicsubstancesaremixedwithsolidlubricantssothattheymaystickfirmlytothe
metal(called“Aquadag”)oroil(called“Oildag”).OildagisusedinICengines.Aquadagis
usefulinaircompressors,generalmachineshopwork,lathesandformachineryusedinfood
industry.Graphiteisalsomixedwithgreasestoform graphitegreases,whichareusedat
highertemperature.



---------------------------------------------------------------------------------------------------------

Q6](b)i)Discusstriplepointinonecomponentsystem (3)

Ans:-TRIPLEPOINT:-ThethreecurvesOA,OB,andOCmeetatOatwhichsolid,liquidand
vapourco-existinequilibrium.Thispointat273.16K(0.0075℃)and4.58mm ofHgpressureis
calledTriplepoint.Thesystem isinvariant.

F=C-P+2 ∴F=3-P=3-3=0 ∴F=0

Thismeansthedegreeoffreedom iszerothereforeneitherpressurenortemperaturecanbe

changedwithoutcausingthedisappearanceofoneofthephases.Ifeithertemperatureor

pressureischangedevenslightly,oneofthethreephasesdisappearsandthesystem changes

from non-varienttounivariant.

---------------------------------------------------------------------------------------------------------

Q6](b)ii)Explainreverseosmosis. (2)

Ans:-Whentwosolutionsofunequalconcentrationsareseparatedbyasemipermeable

membranewhichselectivelydoesnotpermitthepassageofdissolvedsoluteparticles,i.e.,

molecules,ionsetcflowofsolventtakesplacefrom dilutetoconcentratedsidesdueto

osmosis.Ifahydrostaticpressureinexcessofosmoticpressureisappliedontheconcentrated

sidetodilutesideacrossthemembrane.



Thisprocessiscalledasreverseosmosis.Thusinreverseosmosismethodspuresolventis

separatedfrom itscontaminates,ratherthanremovingcontaminantsfrom thewater.

----------------------------------------------------------------------------------------------------------

Q6](c)Writeanoteonfullerene. (4)

Ans:-Oneofthenano-formsofthecarbonisBuckminsterfullerene( ).AfullereneisaC
60

moleculeofcarbonintheform ofahollowsphere,ellipsoid,tubeandmanyothershapes.

Sphericalfullerenearealsocalledasbuckyballsandresemblesfootball.Fullerenehave12

pentagonsand20hexagons.Acommonmethodusedtoproducefullereneistosendalarge

currentbetweentwonearbygraphiteelectrodesinaninertatmosphereofArgon.Theresulting

carbonplasmaarcbetweentheelectrodescoolsintosootyresiduesfrom whichmany

fullerenescanbeisolated.

PROPERTIESOFFULLERENE:

 Itismustardcolouredsolid,whichappearsbrowntoblackwithincreasingthicknessof

itsfilm.

 Onsublimation,itformstranslucentmagentaface-centeredcubiccrystals.

 Itismoderatelysolubleinaromatichydrocarbonsgivingmagentasolution.

 Asapuresolid,itiselectricallyinsulating.Withproperimpurityaddition,itcanbemade

highlyconductiveandsuperconductive.

USESOFFULLERENE:

 Itisusedforthepreparationofelectronicandmicroelectronicdevices.

 Itisusedforthepreparationofnon-linearopticaldevices.

 Itisusedforthepreparationofbatteriesaschargecarriers.

 Itisusedforthepreparationofsuperconductors.

 Itisusedforthepreparationofsoftferromagnetwithzeroremanence.

-----------------------------------------------------------------------------------------------------------------




