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CY100 ENGINEERINGCHEMISTRY 3-1-0-4 2015
CourseObjectives
Toenable thestudentsto

acquireknowledgeintheconceptsofchemistryforengineeringapplicationsandtofamiliarizethestudentswith
differentapplicationorientedtopicslikenewgenerationengineeringmaterials,storagedevices,differentinstr
umentalmethodsetc.Andtodevelopabilitiesandskillsthatarerelevanttothestudyandpracticeofchemistry.

Syllabus

Spectroscopy-PrinciplesandApplications,Electrochemistry-
Electrodes,Electrochemicalseriesandapplications,NernstEquation,Potentiometrictitrationandapplication
,Cells,InstrumentalMethods-

Thermal Analysis,Chromatography;Conductivity,ChemistryofEngineeringMaterials,Copolymers,Cond
uctingPolymers,AdvancedPolymers,Nanomaterials,FuelsandCalorificvalue;Lubricantsandtheirproperti
es,WaterTechnology-Hardness,Watersofteningmethods,Sewagewater Treatment.

Expectedoutcome
Thestudentwillbeabletoapplytheknowledgeofchemistryandwillbeequippedtotakeupchemistryrelatedtopi
csaspartoftheirprojectworksduringhighersemesterofthecourse.

ReferencesBooks:
e Ahad,J.,EngineeringChemistry,JaiPublications
e Dara,S.S.,EngineeringChemistry,SChandPublishers
e Fernandez,A.,EngineeringChemistry,OwlBookPublishers,ISBN9788192863382
e JainandJain,EngineeringChemistry,DhanpatRaiPublishers
e Kaurav,EngineeringChemistrywithLaboratoryExperiments.PHI,ISBN9788120341746
e ManjooranK.S.,ModernEngineeringChemistry,KannatheriPublication
e Seymour,R.B.,IntroductiontoPolymerChemistry,McGrawHill
o Rath,P.,EngineeringChemistry,CengageLearning,ISBN9788131526699
e WileyIndia,EngineeringChemistry,ISBN9788126543205

CoursePlan
Module Contents Hours | Sem.
Exam
Marks

| Spectroscopy:Introduction,BeerLambertsLaw(workedoutexamples)
UV-visiblespectroscopy-Principle, Instrumentationandapplications
IRspectroscopy-Principleandapplications 2 15%
"HNMRspectroscopy-Principle,chemicalshift-spin-spinsplittingand
applicationsincludingMRI

I Electrochemistry:Differenttypesofelectrodes(general)—

15%
SHE, Calomelelectrode, GlasselectrodeanddeterminationofE°usingSHE&Calo 2 ’




electrode

Electrochemicalseriesanditsapplications.

Nernstequationforanelectrode-Derivation,application&numericals

Potentiometrictitration-Acid-baseandredoxtitration

LithiumioncellandFuelcell.

NN

FIRSTINTERNALEXAM

InstrumentalMethods: Thermalanalysis-
Principle,instrumentationandapplicationsof TGAandDTA.

Chromatographicmethods-
Basicprinciples,column, TLC.InstrumentationandprinciplesofGCandHPLC.

Conductivity-Measurementofconductivity

15%

ChemistryofEngineeringMaterials:Copolymers-BS,ABS-
StructureandProperties.

ConductingPolymers-Polyaniline,Polypyrrole-
Preparation,StructureandProperties.

OLED-Anintroduction

AdvancedPolymers—
Kevlar,Polybutadienerubberandsiliconerubber:Preparation,StructureandProp

Nanomaterials—Definition,Classification,chemicalmethodsofpreparation
-hydrolysisandreduction

PropertiesandApplications—CarbonNanoTubesandfullerenes.

15%

SECONDINTERNALEXAM

FuelsandLubricants:Fuels-CalorificValue,HCVandLCV-
DeterminationofcalorificvalueofasolidandliquidfuelbyBombcalorimeter-
DulongsformulaandNumericals.

Liquidfuel-PetrolandDiesel-Octanenumber&Cetanenumber

Biodiesel-Naturalgas.

Lubricant-Introduction,solid,semisolidandliquidlubricants.

Propertiesoflubricants-
Viscositylndex,Flashpoint,Firepoint,Cloudpoint,PourpointandAnilinepoint.

N | NP

20%

VI

WaterTechnology: Typesofhardness,Unitsofhardness,EstimationofHardness—
EDTAmethod.Numericalsbasedontheabove

w

Watersofteningmethods-lonexchangeprocess-Principle.Polymerionexchange.

ReverseOsmosis-DisinfectionmethodbychlorinationandUV

Dissolvedoxygen,BODandCOD.

SewagewaterTreatment-TricklingFilterandUASBprocess.

RPINIEF[ DN

20%

ENDSEMESTEREXAM
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CY110 ENGINEERINGCHEMISTRYLAB 0-0-2-1 2015

ListofExercises/Experiments(Minimumof8mandatory)

1. EstimationofTotalHardness-EDTAmethod.

2. Estimationoflroninlronore.

3. EstimationofCopperinBrass.

4. EstimationofdissolvedoxygenbyWinklersmethod.

5. Estimationofchlorideinwater.

6. PreparationofUreaformaldehydeandPhenol-formaldehyderesin.

7. DeterminationofFlashpointandFirepointofoilbyPenskyMartinApparatus.

8. DeterminationofwavelengthofabsorptionmaximumandcolorimetricestimationofFe*‘insolutio
n.

9. DeterminationofmolarabsorptivityofacompoundotherthanFe®*.

10. AnalysisofIRspectraofanythreeorganiccompounds.

11. Analysisof"HNMRspectraofanythreeorganiccompounds.

12. CalibrationofpHmeteranddeterminationofpHofasolution.

13. VerificationofNernstequationforelectrochemicalcell.

14. Potentiometrictitrations:acid—baseandredoxtitrations

15. Conductivitymeasurementsofsaltsolutions.

16. FlamephotometricestimationofNa+tofindoutthesalinityinsand.

Expectedoutcome

ThestudentwillbeabletoapplyanddemonstratethetheoreticalconceptsofEngineeringChemist

ry.

References:

e PracticalEngineeringChemistryLabManual,Owlbookpublishers




