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Civil Engineering and Allied branches(Chemistry group)

Course Title: Applied Chemistry for Civil Engineering stream
Course Code: BCHEC202 /202 CIE Marks 50
SEE Marks 50
Course Integrated Total
Type(Theory/Practical /Integrated & 100
: Marks
TeachingHours/Week(L:T 2:2:2:0 Exam 03
Hours
:P:S)1!
TotalHoursofPedagogy 40hoursTheory+10to12L Credits 04
abslots

Course objectives
¢ Toenablestudentstoacquireknowledgeonprinciplesofchemistryforengineeringapplicat
ions.
¢ Todevelopanintuitiveunderstandingofchemistrybyemphasizingtherelatedbranchesofe
ngineering.
e Toprovidestudentswithasolidfoundationinanalyticalreasoningrequiredtosolvesocietal
problems.

Teaching-LearningProcess
Thesearesamplestrategies,whichteachercanusetoacceleratetheattainmentofthevariouscours
eoutcomesandmakeTeaching-Learningmoreeffective

e Tutorial&remedialclassesforneedystudents(notregularT/R)

e ConductingMakeupclasses/Bridgecoursesforneedystudents

¢ Demonstrationofconceptseitherbybuildingmodelsorbyindustryvisit

e Experimentsinlaboratoriesshallbeexecutedinblendedmode(conventionalornon-
conventionalmethods)
UseofICT-Onlinevideos,onlinecourses
Useofonlineplatformsforassignments/Notes/Quizzes(Ex.Googleclassroom)

Module-1:StructuralMaterials(8hr)

MetalsandAlloys:Introduction,Propertiesandapplicationoflronanditsalloys,Aluminiumandi
tsalloys
Cement:Introduction,composition,properties,classification,manufacturingprocessofcement
, process of setting and hardening of cement, additives for cement and testing ofcement.
Refractories: Introduction, classification based on chemical composition, properties
andapplicationofrefractorymaterials.

Glass: Introduction, Composition, Types, Preparation of Soda-lime glass, properties
andapplicationsofglass.
Self-learning:Chemistryofreinforcedconcretefromvarioussourcesofwater(seawater,
groundwater,treatedwater).

Module-2:EnergyConversionandStorage,Corrosion(8hr)

Energyconversion:Introduction,construction,working,andapplicationsofPhotovoltaiccells,
methanol-oxygenfuelcell.

Storagedevices:Introduction,constructionandworkingofLi-ionbattery.

1.NOTE:Whereverthecontact hoursisnotsufficient,tutorialhourcanbeconvertedto theoryhours
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Corrosion: Introduction, electrochemical corrosion of steel in concrete, types
(differentialmetalandaeration),Stresscorrosionincivilstructures,corrosioncontrol(designan
dselectionofmaterials,galvanization, anodizationandsacrificialanodemethod).
Self-learning:Corrosioninhibitors

Module-3:WaterTechnologyandNanotechnology(8hr)

Water technology: Introduction, water parameters, hardness of water, determination
oftemporary, permanent and total hardness by EDTA method, numerical problems,
softeningof water by ion exchange method, desalination of water by electrodialysis,
determination ofCOD,numericalproblems.Forwardosmosis: Introduction,
Processandapplications.

Nanotechnology: Introduction, size dependent properties of nanomaterial (surface
areaandcatalytic),Synthesisofnanomaterialbysol-gelmethodandco-precipitationmethod.
Nanomaterials:Introduction,propertiesandengineeringapplicationsofcarbonnanotubes,
grapheneandnanomaterialsforwatertreatment(Metaloxide).
Self-learning:Sewagetreatment(Primary,secondaryandtertiary)

Module-4:PolymerandComposites(8hr)

Polymer:Introduction,methodsofpolymerization,molecularweightofpolymers,numerical
problems. Synthesis, properties and engineering applications of polyethylene(PE)and
Chloropolyvinylchloride(CPVC).

Fibers:Synthesis,propertiesandapplicationsofnylonfibers.
Polymercomposites:Introduction,propertiesandapplicationsoffiberreinforcedpolymersco
mposites(FRPC),
Geopolymerconcrete:Introduction,synthesis,constituents,propertiesandapplications.
Adhesives:Introduction,propertiesandapplicationsofepoxyresin.
Biodegradablepolymers:Synthesisofpolylacticacid(PLA)andtheirapplications.

Self-
learning:Biopolymer:Introduction,structuralproperties,andapplicationsofcelluloseandligni
n.

Module-5:PhaseRuleandAnalyticalTechniques(8hr)

Phase rule: Introduction, Definition of terms: phase, components, degree of freedom,
phaseruleequation.Phase diagram:Twocomponent-lead-silversystem.

Analytical techniques: Introduction, principle, instrumentation of potentiometric
sensorsand its application in the estimation of iron, conductometric sensors and its
application inthe estimation of acid mixture, pH-
sensorsanditsapplicationinthedeterminationofsoilsample.
Self-learning:Chromatographictechnique,applicationofchromatography(columnand
thin-layeredchromatography)intheseparationofcomponents.

PRACTICALMODULE
A-Demonstration(anytwo)offline/virtual:
A1.Synthesisofpolyurethane
A2. Quantitative estimation of Aluminium by precipitation
methodA3.Synthesisofironoxidenanoparticles
A4.DeterminationofchloridecontentinthegivenwatersamplebyArgentometricmethod
B-Exercise(compulsorilyany4tobe conducted):
B1.Conductometricestimationofacidmixture
B2.PotentiometricestimationofFASusingK>Cr207
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B3.DeterminationofpKaofvinegarusingpHsensor(Glasselectrode)
B4.DeterminationofrateofcorrosionofmildsteelbyweightlossmethodB5.Estimation
oftotalhardnessofwaterbyEDTAmethod

C-StructuredEnquiry (compulsorilyany4tobeconducted):

C1. Estimation of Copper present in electroplating effluent by optical sensor
(colorimetry)C2.DeterminationofViscositycoefficientoflubricant(Ostwald’sviscometer)
C3. Estimation of iron in TMT bar by diphenyl amine/external indicator
methodC4.EstimationofSodiumpresentinsoil /effluentsampleusingflamephotometr
y
C5.DeterminationofChemicalOxygenDemand(COD)ofindustrialwastewatersample
D-OpenEndedExperiments(anytwo):

D1. Gravimetric estimation of gypsum in Portland
cementD2.Electroplatingofdesiredmetalonsubstrate
D3.Estimationofmanganesedioxideinpyrolusite

D4.Analysisofcementforits components

Courseoutcome(CourseSkillSet)
Attheendofthecourse thestudentwillbeableto:

CO1. | Identify the terms processes involved in scientific and engineering
andapplications

C02. | Explainthephenomenaofchemistrytodescribethemethodsofengineeringprocesses

CO3. | Solvefortheproblemsinchemistrythatarepertinentinengineeringapplications

CO4. | Applythebasicconceptsofchemistrytoexplainthechemicalpropertiesandprocesses

CO5. | Analyze processes associated withchemical substances in
propertiesandmu
Itidisciplinarysituations

AssessmentDetails(bothCIEandSEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE)
is50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of
50).The minimum passing mark for the SEE is 35% of the maximum marks (18 marks out of 50).
Astudentshallbedeemedtohavesatisfiedtheacademicrequirementsandearnedthecreditsallotted to
each subject/ course if the student secures not less than 35% (18 Marks out of 50) in thesemester-
end examination(SEE), and a minimum of 40% (40 marks out of 100) in the sum total
oftheCIE(ContinuousInternalEvaluation)andSEE(SemesterEndExamination)takentogether.
ContinuousInternalEvaluation(CIE):

The CIE marks for the theory component of the IC shall be 30 marks and for the laboratory
component 20 Marks.

CIE for the theory component of the IC

e Three Tests each of 20 Marks; after the completion of the syllabus of 35-40%, 65-70%, and 90-
100% respectively.

e Two Assignments/two quizzes/ seminars/one field survey and report presentation/one-course
project totalling 20 marks.

Total Marks scored (test + assignments) out of 80 shall be scaled down to 30 marks

CIE for the practical component of the IC

e On completion of every experiment/program in the laboratory, the students shall be
evaluated and marks shall be awarded on the same day. The 15 marks are for conducting
the experiment and preparation of the laboratory record, the other 05 marks shall be for
the test conducted at the end of the semester.
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The CIE marks awarded in the case of the Practical component shall be based on the
continuous evaluation of the laboratory report. Each experiment report can be evaluated
for 10 marks. Marks of all experiments’ write-ups are added and scaled down to 15 marks.

The laboratory test (duration 03 hours) at the end of the 15t week of the semester/after
completion of all the experiments (whichever is early) shall be conducted for 50 marks and
scaled down to 05 marks.

Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory
component of IC/IPCC for 20 marks.

The minimum marks to be secured in CIE to appear for SEE shall be 12 (40% of maximum
marks) in the theory component and 08 (40% of maximum marks) in the practical
component. The laboratory component of the IC/IPCC shall be for CIE only. However, in
SEE, the questions from the laboratory component shall be included. The maximum of 05
questions is to be set from the practical component of IC/IPCC, the total marks of all
questions should not be more than 25 marks.

theory component of the IC shall be for both CIE and SEE.

Semester End Examination(SEE):

ory SEE will be conducted by University as per the scheduled timetable, with common question papers

for the subject (duration 03 hours)

The question paper shall be set for 100 marks. The medium of the question paper shall be
English/Kannada). The duration of SEE is 03 hours.

The question paper will have 10 questions. Two questions per module. Each question is set for 20
marks. The students have to answer 5 full questions, selecting one full question from each module. The
student has to answer for 100 marks and marks scored out of 100 shall be proportionally reduced
to 50 marks.

re will be 2 questions from each module. Each of the two questions under a module (with a maximum of

3 sub-questions), should have a mix of topics under that module.
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SuggestedLearningResources:
Books(TitleoftheBook/Nameoftheauthor/Nameofthepublisher/EditionandYear)

WileyEngineeringChemistry,WileyIndiaPvt.Ltd.NewDelhi,2013-2ndEdition.

. EngineeringChemistry,Satyaprakash&ManishaAgrawal, KhannaBookPublishing,Delhi

. ATextBookofEngg.Chemistry,ShashiChawla,DhanpatRai&Co.(P)Ltd.

. EssentialsofPhysicalChemistry,Bahl&Tuli,S.ChandPublishing

. AppliedChemistry,SunitaRattan,Kataria5.EngineeringChemistry,Baskar,Wiley

. EngineeringChemistry-I,D.GrourKrishana,VikasPublishing

. ATextbookofEngineeringChemistry,SSDara&Dr.SSUmare,SChand&CompanyLtd.,12"Edition,201

1.

. ATextBookofEngineeringChemistry,R.V.GadagandNityanandaShetty,l.K.International

Publishinghouse.2ndEdition,2016.
TextBookofPolymerScience,F.W.Billmeyer,JohnWiley&Sons,4thEdition,1999.
NanotechnologyAChemicalApproachtoNanomaterials,G.A.0zin&A.C.Arsenault, RSCPublishing,2
005.

CorrosionEngineering,M.G.Fontana,N.D.Greene,McGrawHillPublications,NewYork,3rdEdition,
1996.

Linden'sHandbookofBatteries,KirbyW.Beard,FifthEdition,McGrawHill,2019.
OLEDDisplayFundamentalsandApplications, Takatoshi Tsujimura,Wiley-Blackwell,2012
Supercapacitors: Materials, Systems,andApplications, MaxLu, Francois Beguin,Elzbieta
Frackowiak,Wiley-VCH;1st edition,2013.
“HandbookonElectroplatingwithManufactureofElectrochemicals”,ASIAPACIFICBUSINESSPRE
SS Inc.,,2017.Dr. H.Panda.
ExpandingtheVisionofSensorMaterials.NationalResearchCouncil1995,Washington,DC:TheNat
ionalAcademies Press. doi:10.17226/4782.

EngineeringChemistry,EditedbyDr.MaheshBandDr.RoopashreeB,SunstarPublisher,Bengaluru,
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18.

19.

20.

21.

22.
23.

24.

25.
26.

27.

28.
29.

ISBN978-93-85155-70-3, 2022.
HighPerformanceMetallicMaterialsforCostSensitiveApplications,F.H.Froes,etal.JohnWiley&So
ns, 2010.

InstrumentalMethodsofAnalysis,Dr.  K.R.Mahadik
andDr.L.Sathiyanarayanan,NiraliPrakashan,2020.
PrinciplesoflnstrumentalAnalysis,DouglasA.Skoog,F.JamesHoller,StanleyR.CrouchSeventhEdit
ion,CengageLearning, 2020.
PolymerScience,VRGowariker,NVViswanathan,Jayadev,Sreedhar,Newagelnt.Publishers,4thEd
ition, 2021
EngineeringChemistry,PCJain&MonicaJain,DhanpatRaiPublication,2015-16%"Edition.
Nanostructuredmaterialsandnanotechnology,Hari Singh, Nalwa,academicpress,
1stEdition,2002.
NanotechnologyPrinciplesandPractices,SulabhaKKulkarni,CapitalPublishingCompany,3rdEditi
on2014

Principlesofnanotechnology,Phanikumar,Scitechpublications,2ndEdition,2010.

Chemistryfor EngineeringStudents,B.S.JaiPrakash,R.Venugopal,
Sivakumaraiah&Pushpalyengar.,SubashPublications,5tEdition, 2014
“EngineeringChemistry”,0.G.Palanna,TataMcGrawHillEducationPvt.Ltd.NewDelhi,FourthRepr
int,2015.

ChemistryofEngineeringmaterials,MaliniS,KSAnanthaRaju,CBSpublishersPvtLtd.,
LaboratoryManualEngg.Chemistry,AnupmaRajput,DhanpatRai&Co.

WeblinksandVideoLectures(e-Resources):

http://libgen.rs/
https://nptel.ac.in/downloads/122101001/
https://nptel.ac.in/courses/104/103/104103019/
https://ndliitkgp.ac.in

https://www.youtube.com /watch?v=faESCxAWR9k
https://www.youtube.com /watch?v=TBgXMWaxZYM&list=PLyhmwFtznRhuz8L.1bb3X-
9IbHrDMjHWWh

https://www.youtube.com /watch?v=j5HmI6KN4TI
https://www.youtube.com /watch?v=X9GHBdyYcyo
https://www.youtube.com/watch?v=1xWBPZnE]k8
https://www.youtube.com /watch?v=wRAo-M8xBHM

ActivityBasedLearning(SuggestedActivitiesinClass) /PracticalBasedlearning

https://www.vlab.co.in/broad-area-chemical-sciences

https://demonstrations.wolfram.com/topics.php
https://interestingengineering.com/science

COsandPOsMapping(Individualteacherhastofillup)

PO

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COo1 3 1 1 1
C02 3 1 1 1
CO3 3 1 1 1
CO4 3 1 1 1
CO5 3 1 1 1



https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Dr.%2BK.%2BR.%2BMahadik&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Dr.%2BK.%2BR.%2BMahadik&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Dr.%2BL.%2BSathiyanarayanan&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=V%2BR%2BGowariker&search-alias=stripbooks
http://libgen.rs/
https://nptel.ac.in/downloads/122101001/
https://nptel.ac.in/courses/104/103/104103019/
https://ndl.iitkgp.ac.in/
https://www.youtube.com/watch?v=faESCxAWR9k
https://www.youtube.com/watch?v=TBqXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-9IbHrDMjHWWh
https://www.youtube.com/watch?v=TBqXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-9IbHrDMjHWWh
https://www.youtube.com/watch?v=TBqXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-9IbHrDMjHWWh
https://www.youtube.com/watch?v=j5Hml6KN4TI
https://www.youtube.com/watch?v=X9GHBdyYcyo
https://www.youtube.com/watch?v=1xWBPZnEJk8
https://www.youtube.com/watch?v=wRAo-M8xBHM
https://www.vlab.co.in/broad-area-chemical-sciences
https://demonstrations.wolfram.com/topics.php
https://interestingengineering.com/science
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Electrical & Electronics Engineering and Allied branches(Chemistry group)

. Chemistry for Electrical and Electronics
CourseTitle: . .
Engineering stream
CourseCode: BCHEE202/202 | CIEMarks 50
SEEMarks 50
Course Integrated Total
Type(Theory/Practical/Integrated) & 100
Marks
Exam
TeachingHours/Week(L:T:P:S) 2:2:2:0 Hours 03
40hoursTheory+10to :
TotalHoursofPedagogy 12Lab slots Credits 04
Courseobjectives
¢ Toenablestudentstoacquireknowledgeonprinciplesofchemistryforengineeringapplicat
ions.
¢ Todevelopanintuitiveunderstandingofchemistrybyemphasizingtherelatedbranchesofe
ngineering.
e Toprovidestudentswithasolidfoundationinanalyticalreasoningrequiredtosolvesocietal
problems.

Teaching-LearningProcess
Thesearesamplestrategies,whichteachercanusetoacceleratetheattainmentofthevariouscours
eoutcomesandmakeTeaching-Learningmoreeffective

e Tutorial&remedialclassesforneedystudents(notregularT/R)

e ConductingMakeupclasses/Bridgecoursesforneedystudents

¢ Demonstrationofconceptseitherbybuildingmodelsorbyindustryvisit

e Experimentsinlaboratoriesshallbeexecutedinblendedmode(conventionalornon-
conventionalmethods)
UseofICT-Onlinevideos,onlinecourses
¢ Useofonlineplatformsforassignments/Notes/Quizzes(Ex.Googleclassroom)

MODULE1:ChemistryofElectronicMaterials(8hr)

ConductorsandInsulators:Introduction,principlewithexamples.

Semiconductors: Introduction, production of electronic grade silicon-Czochralski
process(CZ) andFloatZone(FZ)methods.

Polymers:Introduction,Molecularweight-
Numberaverage,Weightaverageandnumericalproblems.Conductingpolymers-
synthesisandconductingmechanismofpolyacetylene.Preparation,
propertiesandcommercialapplicationsofgrapheneoxide.

PCB: Electroless plating - Introduction, Electroless plating of copper in the manufacture
ofdouble-sidedPCB.
Self-learning:Technologicalimportanceofmetalfinishinganddistinctionbetween
electroplatingandelectrolessplating.

MODULE2:EnergyConversionandStorage(8hr)

Batteries: Introduction, classification of batteries. Components, construction, working
andapplications of modern batteries; Na-ion battery, solid state battery (Li-polymer
battery)andflowbattery(Vanadiumredoxflowbattery).
FuelCells:Introduction,construction,workingandapplicationsofmethanol-oxygenand

1.NOTE:Whereverthecontact hoursisnotsufficient,tutorialhourcanbeconvertedto theoryhours
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polymerelectrolytemembrane(PEM)fuelcell.
SolarEnergy:Introduction,importanceofsolarPVcell,constructionandworkingofsolarPVcell,a
dvantagesanddisadvantages.
Self-learning:Electrodesforelectrostaticdoublelayercapacitors,pseudocapacitors,and
hybridcapacitor.

MODULE3:CorrosionScienceandE-wasteManagement(8hr)

CorrosionChemistry:Introduction,electrochemicaltheoryofcorrosion,typesofcorrosion-
differentialmetalanddifferentialaeration.Corrosioncontrol-galvanization,anodization = and
sacrificial anode method. Corrosion Penetration Rate (CPR) - Introductionandnumerical
problem.

E-waste Management: Introduction, sources, types, effects of e-waste on environment
andhuman health, methods of disposal, advantages of recycling. Extraction of copper and
goldfrome-waste.

Self-learning:RecyclingofPCBandbatterycomponents

MODULE4:NanomaterialsandDisplaySystems(8hr)

Nanomaterials: Introduction, size dependent properties of nanomaterials (Surface
area,Catalytic, Conducting), preparation of nanomaterials by sol-gel and co-precipitation
methodwithexample.Introduction,propertiesandapplications-
Nanofibers,Nanophotonics,Nanosensors.
DisplaySystems:Liquidcrystals(LC’s)-Introduction,classification,propertiesandapplication
in Liquid Crystal Displays (LCD’s). Properties and application of Organic
LightEmittingDiodes(OLED’s)andQuantumLightemittingdiodes(QLED’s).
PerovskiteMaterials:Introduction,propertiesandapplicationsinoptoelectronicdevices.
Self-learning:Properties&electrochemicalapplicationsofcarbonnanotubesandgraphene.

MODULES5:SensorsinAnalyticalTechniques(8hr)

Electrode System: Introduction, types of electrodes. Ion selective electrode -
definition,construction, working and applications of glass electrode. Determination of pH
using glasselectrode. Reference electrode- Introduction, calomel electrode- construction,
workingand applicationsof calomelelectrode.Concentrationcell-
Definition,constructionandNumericalproblems.
Sensors:Introduction,workingprincipleandapplicationsofConductometricsensors,Electroch
emicalsensors, Thermometricsensors, andOpticalsensors.
AnalyticalTechniques:Introduction,principleandinstrumentationofColorimetricsensors;
its application in the estimation of copper, principleandinstrumentationof Potentiometric
sensors; principleandinstrumentationof its applicationin the estimation of iron,
Conductometric sensors; its application in the estimation of weakacid.
Self-learning:IRandUV-Visiblespectroscopy.

PRACTICALMODULE
A-Demonstration{anytwo)offline/virtual:

A1.Synthesisofpolyurethane

A2. Determination of strength of an acid in Pb-acid
batteryA3.Synthesisofironoxidenanoparticles

A4 Electroplatingofcopperonmetallicobjects
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B-Exercise(compulsorilyany4tobeconducted):

B1.Conductometricestimationofacidmixture
B2.PotentiometricestimationofFASusingK;Cr207
B3.DeterminationofpKaofvinegarusingpHsensor(Glasselectrode)
B4.DeterminationofrateofcorrosionofmildsteelbyweightlossmethodB5.Estimation
oftotalhardnessofwaterbyEDTAmethod

C-StructuredEnquiry (compulsorilyany4tobeconducted):

C1. Estimation of Copper present in electroplating effluent by optical sensor
(colorimetry)C2.DeterminationofViscositycoefficientoflubricant(Ostwald’sviscometer)
C3. Estimation of iron in TMT bar by diphenyl amine/external indicator
methodC4.EstimationofSodiumpresentinsoil /effluentsampleusingflamephotometr

y
C5.DeterminationofChemicalOxygenDemand(COD)ofindustrialwastewatersample

D-OpenEndedExperiments(anytwo):

D1. Estimation of metal in e-waste by optical
sensorsD2.Electroless platingofNickleonCopper
D3.Determinationofglucosebyelectrochemicalsensors

D4.Synthesisofpolyanilineanditsconductivitymeasurement

Courseoutcome(CourseSKkillSet)
Attheendofthecourse thestudentwillbeableto:

CO1. | Identify the terms processes involved in scientific and engineering
andapplications
CO2. | Explainthephenomenaofchemistrytodescribethemethodsofengineering
processes

CO3. | Solvetheproblemsinchemistrythatarepertinentinengineeringapplications

CO04. | Applythebasicconceptsofchemistrytoexplainthechemicalpropertiesandprocesses

CO5. | Analyzepropertiesandmulti processes associated withchemical substances in
disciplinarysituations

AssessmentDetails(bothCIEandSEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE)
is50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of
50).The minimum passing mark for the SEE is 35% of the maximum marks (18 marks out of 50).
Astudentshallbedeemedtohavesatisfiedtheacademicrequirementsandearnedthecreditsallotted to
each subject/ course if the student secures not less than 35% (18 Marks out of 50) in thesemester-
end examination(SEE), and a minimum of 40% (40 marks out of 100) in the sum total
oftheCIE(ContinuousInternalEvaluation)andSEE(SemesterEndExamination)takentogether.
ContinuousInternalEvaluation(CIE):

The CIE marks for the theory component of the IC shall be 30 marks and for the laboratory
component 20 Marks.

CIE for the theory component of the IC

o Three Tests each of 20 Marks; after the completion of the syllabus of 35-40%, 65-70%, and
90-100% respectively.
e Two Assignments/two quizzes/ seminars/one field survey and report presentation/one-
course project totalling 20 marks.
Total Marks scored (test + assignments) out of 80 shall be scaled down to 30 marks
CIE for the practical component of the IC

e On completion of every experiment/program in the laboratory, the students shall be
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evaluated and marks shall be awarded on the same day. The 15 marks are for conducting
the experiment and preparation of the laboratory record, the other 05 marks shall be for
the test conducted at the end of the semester.

e The CIE marks awarded in the case of the Practical component shall be based on the
continuous evaluation of the laboratory report. Each experiment report can be evaluated for
10 marks. Marks of all experiments’ write-ups are added and scaled down to 15 marks.

o The laboratory test (duration 03 hours) at the end of the 15t week of the semester /after
completion of all the experiments (whichever is early) shall be conducted for 50 marks and
scaled down to 05 marks.

Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory
component of IC/IPCC for 20 marks.

e The minimum marks to be secured in CIE to appear for SEE shall be 12 (40% of maximum
marks) in the theory component and 08 (40% of maximum marks) in the practical
component. The laboratory component of the IC/IPCC shall be for CIE only. However, in SEE,
the questions from the laboratory component shall be included. The maximum of 05
questions is to be set from the practical component of IC/IPCC, the total marks of all
questions should not be more than 25 marks.

The theory component of the IC shall be for both CIE and SEE.

Semester End Examination(SEE):

Theory SEE will be conducted by University as per the scheduled timetable, with common question papers
for the subject (duration 03 hours)

e The question paper shall be set for 100 marks. The medium of the question paper shall be
English/Kannada). The duration of SEE is 03 hours.

e The question paper will have 10 questions. Two questions per module. Each question is set for 20
marks. The students have to answer 5 full questions, selecting one full question from each module. The
student has to answer for 100 marks and marks scored out of 100 shall be proportionally reduced
to 50 marks.

There will be 2 questions from each module. Each of the two questions under a module (with a maximum of
3 sub-questions), should have a mix of topics under that module.

SuggestedLearningResources:
Books(TitleoftheBook/Nameoftheauthor/Nameofthepublisher/EditionandYear)
WileyEngineeringChemistry,WileyIlndiaPvt.Ltd.NewDelhi,2013-2ndEdition.
EngineeringChemistry,Satyaprakash&ManishaAgrawal, KhannaBookPublishing,Delhi
ATextBookofEngg.Chemistry,ShashiChawla,DhanpatRai&Co.(P)Ltd.
EssentialsofPhysicalChemistry,Bahl & Tuli,S.ChandPublishing

AppliedChemistry,SunitaRattan,Kataria5.EngineeringChemistry,Baskar,Wiley
EngineeringChemistry-I,D.Grour Krishana,VikasPublishing

ATextbookofEngineeringChemistry,SSDara&Dr.SSUmare,SChand&CompanyLtd., 12*Edition,2011

N oUW

8. ATextBookofEngineeringChemistry,R.V.GadagandNityanandaShetty,l.K.InternationalPublishingh
ouse. 2ndEdition,2016.

9. TextBookofPolymerScience,F.W.Billmeyer,JohnWiley&Sons,4tEdition,1999.

10. NanotechnologyAChemicalApproachtoNanomaterials,G.A.Ozin
&A.C.Arsenault,RSCPublishing,2005.

11. CorrosionEngineering,M.G.Fontana,N.D.Greene,McGrawHillPublications,NewYork,3rdEdition,199
6.

12. Linden'sHandbookofBatteries,KirbyW.Beard,FifthEdition,McGrawHill,2019.

13. OLEDDisplayFundamentalsandApplications,TakatoshiTsujimura,Wiley-Blackwell,2012

14. Supercapacitors: Materials, Systems, and Applications, Max Lu, Francois

Beguin,ElzbietaFrackowiak,Wiley-VCH;1st edition,2013.




16-2-2023

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.
29.

“HandbookonElectroplatingwithManufactureofElectrochemicals”,ASIAPACIFICBUSINESSPRESS
Inc., 2017. Dr.H. Panda,
ExpandingtheVisionofSensorMaterials.NationalResearchCouncil1995,Washington,DC:TheNation
alAcademies Press. doi:10.17226/4782.
EngineeringChemistry,EditedbyDr.MaheshBandDr.RoopashreeB,SunstarPublisher,Bengaluruy,IS
BN978-93-85155-70-3, 2022
HighPerformanceMetallicMaterialsforCostSensitiveApplications,F.H.Froes,etal.JohnWiley&Sons,
2010
Instrumental Methods of Analysis, Dr. K. R. MahadikandDr. L.
Sathiyanarayanan,NiraliPrakashan,2020
PrinciplesoflnstrumentalAnalysis,DouglasA.Skoog,F.JamesHoller,
StanleyR.CrouchSeventhEdition,CengageLearning, 2020
PolymerScience,VRGowariker,NVViswanathan,Jayadev,Sreedhar,Newagelnt.Publishers,4thEditio
n, 2021
EngineeringChemistry,PCJain&MonicaJain,DhanpatRaiPublication,2015-16t%*Edition.
Nanostructuredmaterialsandnanotechnology,Hari Singh, Nalwa,academicpress, 1stEdition,2002.
NanotechnologyPrinciplesandPractices,SulabhaKKulkarni,CapitalPublishingCompany,3rdEdition
2014
Principlesofnanotechnology,Phanikumar,Scitechpublications,2nEdition,2010.
Chemistryfor EngineeringStudents,B.S.JaiPrakash,R.Venugopal,
Sivakumaraiah&Pushpalyengar.,SubashPublications,5thEdition, 2014
“EngineeringChemistry”,0.G.Palanna,TataM cGrawHillEducationPvt.Ltd.NewDelhi,FourthReprint,
2015.

ChemistryofEngineeringmaterials,MaliniS,KSAnanthaRaju,CBSpublishersPvtLtd.
LaboratoryManualEngg.Chemistry,AnupmaRajput,DhanpatRai&Co.

WeblinksandVideoLectures(e-Resources):

e http://libgen.rs/
e https://nptel.ac.in/downloads/122101001/

e https://nptel.ac.in/courses/104/103/104103019/

e https://ndl.iitkgp.ac.in

e https://www.youtube.com/watch?v=faESCxAWR9k

e https://www.youtube.com/watch?v=TBgXMWaxZYM&list=PLyhmwFtznRhuz8L.1bb3X-

9IbHrDMjHWWh
e https://www.youtube.com/watch?v={5HmI6KN4TI

e https://www.youtube.com/watch?v=X9GHBdyYcyo
e https://www.youtube.com/watch?v=1xWBPZnE]k8
e https://www.youtube.com/watch?v=wRAo0-M8xBHM

ActivityBasedLearning(SuggestedActivitiesinClass) /PracticalBasedlearning

e https://www.vlab.co.in/broad-area-chemical-sciences

e https://demonstrations.wolfram.com/topics.php
https://interestingengineering.com/science

COsandPOsMapping(Individualteacherhastofillup)

PO

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Co1 3 1 1 1
C0o2 3 1 1 1
COo3 3 1 1 1
C04 3 1 1 1
CO5 3 1 1 1



https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Dr.%2BK.%2BR.%2BMahadik&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Dr.%2BL.%2BSathiyanarayanan&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Dr.%2BL.%2BSathiyanarayanan&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=V%2BR%2BGowariker&search-alias=stripbooks
http://libgen.rs/
https://nptel.ac.in/downloads/122101001/
https://nptel.ac.in/courses/104/103/104103019/
https://ndl.iitkgp.ac.in/
https://www.youtube.com/watch?v=faESCxAWR9k
https://www.youtube.com/watch?v=TBqXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-9IbHrDMjHWWh
https://www.youtube.com/watch?v=TBqXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-9IbHrDMjHWWh
https://www.youtube.com/watch?v=TBqXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-9IbHrDMjHWWh
https://www.youtube.com/watch?v=j5Hml6KN4TI
https://www.youtube.com/watch?v=X9GHBdyYcyo
https://www.youtube.com/watch?v=1xWBPZnEJk8
https://www.youtube.com/watch?v=wRAo-M8xBHM
https://www.vlab.co.in/broad-area-chemical-sciences
https://demonstrations.wolfram.com/topics.php
https://interestingengineering.com/science
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Mechanical Engineering and Allied branches(Chemistry group)

CourseTitle: Applied Ch.emist.ry for Mechanical
Engineering stream
CourseCode: BCHEM202/202 | CIEMarks 50
SEEMarks 50
Course Integrated Total
Type(Theory/Practical/Integrated) 100
Marks
. Exam
TeachingHours/Week(L:T:P:S)1 2:2:2:0 Hours 03
40hoursTheory+1 :
TotalHoursofPedagogy Oto 12Labslots?, Credits 04
Courseobjectives
¢ Toenablestudentstoacquireknowledgeonprinciplesofchemistryforengineeringapplicat
ions.
e Todevelopanintuitiveunderstandingofchemistrybyemphasizingtherelatedbranchesofe
ngineering.
e Toprovidestudentswithasolidfoundationinanalyticalreasoningrequiredtosolvesocietal
problems.

Teaching-LearningProcess
Thesearesamplestrategies,whichteachercanusetoacceleratetheattainmentofthevariouscours
eoutcomesandmakeTeaching-Learningmoreeffective

e Tutorial&remedialclassesforneedystudents(notregularT/R)

e ConductingMakeupclasses/Bridgecoursesforneedystudents

¢ Demonstrationofconceptseitherbybuildingmodelsorbyindustryvisit

e Experimentsinlaboratoriesshallbeexecutedinblendedmode(conventionalornon-
conventionalmethods)
UseofICT-Onlinevideos,onlinecourses
Useofonlineplatformsforassignments/Notes/Quizzes(Ex.Googleclassroom)

Module-1:Energy;Source,ConversionandStorage(8hr)

Fuels:Introduction,calorificvalue,determinationofcalorificvalueusingbombcalorimeter,
numericalproblemsonGCVandNCV.
Greenfuels:Introduction,poweralcohol,synthesisandapplicationsofbiodiesel.

High energy fuels: Production of hydrogen by electrolysis of water and its
advantages.Energy devices: Introduction, construction, working, and applications of
Photovoltaic cells,Li-ionbatteryandmethanol-oxygen fuelcell.
Self-learning:Plasticrecyclingtofuelsandits monomersorotherusefulproducts.

Module-2:CorrosionScienceandEngineering(8hr)

Corrosion:Introduction,electrochemicaltheoryofcorrosion,typesofcorrosion-differential
metal, differential aeration (waterline and pitting),stress corrosion (causticembrittlement).
Corrosioncontrol:Metalcoating-galvanization,surfaceconversioncoating-anodizationand
cathodic protection-sacrificial anode method. Corrosion testing by weight loss
method.Corrosionpenetrationrate (CPR)-numericalproblems.
Metalfinishing:Introduction,technologicalimportance.Electroplating:Introduction,

1.NOTE:Whereverthecontacthoursarenotsufficient,tutorialhourscanbeconvertedto theoryhours.
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Electroplatingofchromium(hardanddecorative).Electrolessplating:Introduction,electrolesspl
atingofnickel.
Self-learning:Factorsaffectingtherateofcorrosion,factorsinfluencingthenatureand
qualityofelectrodeposit(Currentdensity, concentrationofmetalion,pHandtemperature).

Module-3:MacromoleculesforEngineeringApplications(8hr)

Polymers:Introduction,methodsofpolymerization(CondensationandFreeradical),molecular
weight; number average andweight
average,numericalproblems.Synthesis,propertiesandindustrialapplicationsofpolyvinylchlor
ide(PVC)andpolystyrene.
Fibers:Introduction,synthesis,propertiesandindustrialapplicationsofKevlarandPolyester.
Plastics:Introduction,synthesis,propertiesandindustrialapplicationsofpoly(methylmethacr
ylate)(PMMA)andTeflon.
Composites:Introduction,propertiesandindustrialapplicationsofcarbon-basedreinforced
composites (graphene/carbon nano-tubes as fillers) and metal matrix polymercomposites.
Lubricants:Introduction,classification,propertiesandapplicationsoflubricants.
Self-learning: Biodegradable polymer: Introduction, synthesis, properties and
applicationsofpolylacticacid(PLA).

Module-4:PhaseRuleandAnalyticalTechniques(8hr)

Phase rule: Introduction, Definition of terms: phase, components, degree of freedom,
phaseruleequation.Phase diagram:Twocomponent-lead-silversystem.

Analytical techniques: Introduction, principle, instrumentation of potentiometric
sensors;its application in the estimation of iron, Optical sensors (colorimetry); its
application in theestimationofthecopper,pH-
sensor(Glasselectrode);itsapplicationinthedeterminationofpH ofbeverages.
Self-learning:Determinationofviscosityofbiofuelanditscorrelationwithtemperature.

Module-5:MaterialsforEngineeringApplications(8hr)

Alloys:Introduction,classification,composition,propertiesandapplicationsofStainlessSteel, B
rassandAlnico.
Ceramics:Introduction,classificationbasedonchemicalcomposition,propertiesandapplicatio
nsofperovskites(CaTiO3).

Nanochemistry:Introduction,size-
dependentpropertiesofnanomaterial(surfacearea,catalytical and thermal), synthesis of
nanoparticles by sol-gel, and co-precipitation method.Nanomaterials: Introduction,
properties and engineering applications of carbon nanotubesandgraphene.
Self-learning:Abrasives: Introduction,classification, propertiesandapplicationsof silicon
carbide(carborundum).

PRACTICALMODULE
A-Demonstration{anyvtwo)offline/virtual:

A1.Synthesisofpolyurethane
A2.PreparationofureaformaldehyderesinA

3. Synthesis of iron oxide
nanoparticlesA4.Determinationofacidvalue
ofbiofuel
B-Exercise(compulsorilyany4tobeconducted):
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B1.Conductometricestimationofacidmixture
B2.PotentiometricestimationofFASusingK;Cr207
B3.DeterminationofpKaofvinegarusingpHsensor(Glasselectrode)
B4.DeterminationofrateofcorrosionofmildsteelbyweightlossmethodB5.
EstimationoftotalhardnessofwaterbyEDTAmethod
C-StructuredEnquiry (compulsorilyany4tobeconducted):

C1. Estimation of Copper present in electroplating effluent by optical sensor
(colorimetry)C2.DeterminationofViscositycoefficientoflubricant(Ostwald’sviscometer)
C3. Estimation of iron in TMT bar by diphenyl amine/external indicator
methodC4.EstimationofSodiumpresentinsoil /effluentsampleusingflamephotometr
y
C5.DeterminationofChemicalOxygenDemand(COD)ofindustrialwastewatersample
D-OpenEndedExperiments(anytwo):

D1.Estimationofpercentageofironinsteel
D2.ElectroplatingofdesiredmetalonsubstrateD3.Sy

nthesisofbiodiesel

D4.SynthesisofAluminiumOxidenanoparticle

Courseoutcome(CourseSKkillSet): Attheendofthecourse,thestudentwillbeableto:

CO1. | Identify the terms processes involved in scientific and engineering
andapplications
CO2. | Explainthephenomenaofchemistrytodescribethemethodsofengineering
processes

CO3. | Solvetheproblemsin chemistrythatarepertinentinengineeringapplications

CO4. | Applythebasicconceptsofchemistrytoexplainthechemicalpropertiesandprocesses

COS5. | Analyze properties processes associated with chemical substances in
andmultidisciplin
arysituations

AssessmentDetails(bothCIEandSEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE)
is50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of
50).The minimum passing mark for the SEE is 35% of the maximum marks (18 marks out of 50).
Astudent shall be deemed to have satisfied the academic requirements and earned the credits
allottedtoeach subject/course ifthestudentsecuresnotlessthan35%(18Marksoutof50)in
thesemester-end examination (SEE), and a minimum of 40% (40 marks out of 100) in the sum total
oftheCIE(ContinuousInternalEvaluation)andSEE(SemesterEndExamination)takentogether.
ContinuousInternalEvaluation(CIE):

The CIE marks for the theory component of the IC shall be 30 marks and for the laboratory
component 20 Marks.

CIE for the theory component of the IC

o Three Tests each of 20 Marks; after the completion of the syllabus of 35-40%, 65-70%, and 90-
100% respectively.

e Two Assignments/two quizzes/ seminars/one field survey and report presentation/one-course
project totalling 20 marks.

Total Marks scored (test + assignments) out of 80 shall be scaled down to 30 marks

CIE for the practical component of the IC

e On completion of every experiment/program in the laboratory, the students shall be evaluated
and marks shall be awarded on the same day. The 15 marks are for conducting the experiment
and preparation of the laboratory record, the other 05 marks shall be for the test conducted
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at the end of the semester.

The CIE marks awarded in the case of the Practical component shall be based on the continuous
evaluation of the laboratory report. Each experiment report can be evaluated for 10 marks.
Marks of all experiments’ write-ups are added and scaled down to 15 marks.

The laboratory test (duration 03 hours) at the end of the 15t week of the semester /after
completion of all the experiments (whichever is early) shall be conducted for 50 marks and
scaled down to 05 marks.

Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory
component of IC/IPCC for 20 marks.

e The minimum marks to be secured in CIE to appear for SEE shall be 12 (40% of maximum

marks) in the theory component and 08 (40% of maximum marks) in the practical component.
The laboratory component of the IC/IPCC shall be for CIE only. However, in SEE, the questions
from the laboratory component shall be included. The maximum of 05 questions is to be set
from the practical component of IC/IPCC, the total marks of all questions should not be more
than 25 marks.

The theory component of the IC shall be for both CIE and SEE.

Semester End Examination(SEE):

Theory SEE will be conducted by University as per the scheduled timetable, with common question papers
for the subject (duration 03 hours)

o The question paper shall be set for 100 marks. The medium of the question paper shall be

English/Kannada). The duration of SEE is 03 hours.

e The question paper will have 10 questions. Two questions per module. Each question is set for 20

marks. The students have to answer 5 full questions, selecting one full question from each module. The
student has to answer for 100 marks and marks scored out of 100 shall be proportionally reduced
to 50 marks.

There will be 2 questions from each module. Each of the two questions under a module (with a maximum of
3 sub-questions), should have a mix of topics under that module.

SuggestedLearningResources:
Books(TitleoftheBook/Nameoftheauthor/Nameofthepublisher/EditionandYear)

N o s w N

10.

11.

12.

13.

14.

15.

WileyEngineeringChemistry,WileyIlndiaPvt.Ltd.NewDelhi,2013-2ndEdition.
EngineeringChemistry,Satyaprakash&ManishaAgrawal, KhannaBookPublishing,Delhi
ATextBookofEngg.Chemistry,ShashiChawla,DhanpatRai&Co.(P)Ltd.
EssentialsofPhysicalChemistry,Bahl&Tuli,S.ChandPublishing
AppliedChemistry,SunitaRattan,Kataria5.EngineeringChemistry,Baskar,Wiley
EngineeringChemistry-1,D.GrourKrishana,VikasPublishing

ATextbookofEngineeringChemistry,SSDara&Dr.SSUmare,SChand&CompanyLtd., 12th Edition,
2011.

ATextBookofEngineeringChemistry,R.V.GadagandNityanandaShetty,l.K.InternationalPublishingh
ouse. 2ndEdition,2016.
TextBookofPolymerScience,F.W.Billmeyer,JohnWiley&Sons,4thEdition,1999.
NanotechnologyAChemicalApproachtoNanomaterials,G.A.0zin&A.C.Arsenault, RSCPublishing,200
5.
CorrosionEngineering,M.G.Fontana,N.D.Greene,McGrawHillPublications,NewYork,3rdEdition,199
6.

Linden'sHandbookofBatteries,KirbyW.Beard,FifthEdition,McGrawHill,2019.
OLEDDisplayFundamentalsandApplications,TakatoshiTsujimura,Wiley-Blackwell,2012
Supercapacitors:Materials,Systems,andApplications,MaxLu,FrancoisBeguin,ElzbietaFrackowiak,
Wiley-VCH;1stedition,2013.
“HandbookonElectroplatingwithManufactureofElectrochemicals”,ASIAPACIFICBUSINESSPRESS
Inc., 2017. Dr.H. Panda,




16-2-2023

16.

17.

18.

19.

20.

21.

22.
23.
24.

25.
26.

27.

ExpandingtheVisionofSensorMaterials.NationalResearchCouncil1995,Washington,DC:TheNation
alAcademies Press. doi:10.17226/4782.
EngineeringChemistry,EditedbyDr.MaheshBandDr.RoopashreeB,SunstarPublisher,Bengaluru,ISB
N978-93-85155-70-3, 2022
HighPerformanceMetallicMaterialsforCostSensitiveApplications,F.H.Froes,etal.JohnWiley&Sons,
2010

InstrumentalMethodsofAnalysis,Dr.K.R.Mahadik and
Dr.L.Sathiyanarayanan,NiraliPrakashan,2020
PrinciplesoflnstrumentalAnalysis,DouglasA.Skoog,F.JamesHoller,StanleyR.CrouchSeventhEdition,
CengageLearning, 2020
PolymerScience,VRGowariker,NVViswanathan,Jayadev,Sreedhar,Newagelnt.Publishers,4thEdition
,2021

EngineeringChemistry,PCJain&MonicaJain,DhanpatRaiPublication,2015-16t*Edition.
Nanostructuredmaterialsandnanotechnology,HariSingh,Nalwa,academicpress,1stEdition,2002.
NanotechnologyPrinciplesandPractices,SulabhaKKulkarni,CapitalPublishingCompany,3rdEdition
2014

Principlesofnanotechnology,Phanikumar,Scitechpublications,2ndEdition,2010.
ChemistryforEngineeringStudents,B.S.JaiPrakash,R.Venugopal,Sivakumaraiah&Pushpalyengar.,S
ubashPublications,5tEdition, 2014
“EngineeringChemistry”,0.G.Palanna,TataMcGrawHillEducationPvt.Ltd.NewDelhi,FourthReprint,
2015.

ChemistryofEngineeringmaterials,MaliniS,KSAnanthaRaju,CBSpublishersPvtLtd.,
28.

LaboratoryManualEngg.Chemistry,AnupmaRajput,DhanpatRai&Co.

WeblinksandVideoLectures(e-Resources):

e http://libgen.rs/
e https://nptel.ac.in/downloads/122101001/

e https://nptel.ac.in/courses/104/103/104103019/

e https://ndl.iitkgp.ac.in

e https://www.youtube.com/watch?v=faESCxAWR9k

e https://www.youtube.com/watch?v=TBgXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-

28.
28.

Lab&&ﬂﬁﬁﬂhﬁﬂﬁ‘lﬁgg Chemlstry,AnupmaRa]put DhanpatRai&Co.
lsab drttosyVia : A INHFipatRai&Co.

e https://www.youtube.com/ watch7v X9GHBdVcho
e https://www.youtube.com/watch?v=1xWBPZnE]k8

e https://www.youtube.com/watch?v=wRAo0-M8xBHM

ActivityBasedLearning(SuggestedActivitiesinClass) /PracticalBasedlearning

e https://www.vlab.co.in/broad-area-chemical-sciences
e https://demonstrations.wolfram.com/topics.php

e https://interestingengineering.com/science



https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Dr.%2BK.%2BR.%2BMahadik&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Dr.%2BL.%2BSathiyanarayanan&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=V%2BR%2BGowariker&search-alias=stripbooks
http://libgen.rs/
https://nptel.ac.in/downloads/122101001/
https://nptel.ac.in/courses/104/103/104103019/
https://ndl.iitkgp.ac.in/
https://www.youtube.com/watch?v=faESCxAWR9k
https://www.youtube.com/watch?v=TBqXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-9IbHrDMjHWWh
https://www.youtube.com/watch?v=TBqXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-9IbHrDMjHWWh
https://www.youtube.com/watch?v=TBqXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-9IbHrDMjHWWh
https://www.youtube.com/watch?v=j5Hml6KN4TI
https://www.youtube.com/watch?v=X9GHBdyYcyo
https://www.youtube.com/watch?v=1xWBPZnEJk8
https://www.youtube.com/watch?v=wRAo-M8xBHM
https://www.vlab.co.in/broad-area-chemical-sciences
https://demonstrations.wolfram.com/topics.php
https://interestingengineering.com/science
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COsandPOsMapping(Individualteacherhastofillup)

PO

0 PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COo1 3 1 1 1
C02 3 1 1 1
CO3 3 1 1 1
CO4 3 1 1 1
CO5 3 1 1 1
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Computer Science and Engineering and allied branches(Chemistry group)

Course Title: Applied Chemlstry for .Computer Science
&Engineering stream
Course Code: BCHES102/202 CIEMarks 50
SEEMarks 50

Course Integrated Total
Type(Theory/Practical/Integrated) Marks 100
TeachingHours/Week(L: T:P:S)! 2:2:2:0 Exam 03

Hours
40hoursTheory+ .
TotalHoursofPedagogy 10t012Labslots Credits 04
Courseobjectives

e Toenablestudentstoacquireknowledgeonprinciplesofchemistryforengineeringapplications.

e Todevelopanintuitiveunderstandingofchemistrybyemphasizingtherelatedbranchesofengineer
ing.

e Toprovidestudentswithasolidfoundationinanalyticalreasoningrequiredtosolvesocietalproble
ms.

Teaching-LearningProcess
Thesearesamplestrategies,whichteachercanusetoacceleratetheattainmentofthevariouscourseoutcom
esandmakeTeaching—Learningmoreeffective

e Tutorial&remedialclassesforneedystudents(notregularT/R)

e ConductingMakeupclasses/Bridgecourses forneedystudents

e Demonstrationofconceptseitherbybuildingmodelsorbyindustryvisit

e Experimentsinlaboratoriesshallbeexecutedinblendedmode(conventionalornon—
conventionalmethods)
UseofICT-Onlinevideos,onlinecourses
Useofonlineplatformsforassignments/Notes/Quizzes(Ex.Googleclassroom)

MODULE1:SensorsandEnergySystems(8hr)

Sensors:Introduction,working,principleandapplicationsofConductometricsensors,Electrochemical
sensors, Thermometricsensors (Flame photometry)andOpticalsensors
(colorimetry).Sensorsforthemeasurement of dissolved oxygen (DO). Electrochemical sensors for
the pharmaceuticals.ElectrochemicalgassensorsforSOxandNOx.Disposablesensorsin
thedetectionofbiomoleculesandpesticides.
EnergySystems:Introductiontobatteries,construction,workingandapplicationsofLithiumionandSo
diumionbatteries.QuantumDotSensitizedSolarCells(QDSSC’s)-Principle,

Propertiesand Applications.

Self-learning: Types of electrochemical sensor, Gas sensor - Oz sensor, Biosensor -
Glucosesensors.

MODULE2:MaterialsforMemoryandDisplaySystems(8hr)

Memory Devices: Introduction, Basic concepts of electronic memory, History of
organic/polymerelectronicmemorydevices,Classificationofelectronicmemorydevices,

1.NOTE:Whereverthecontact hoursisnotsufficient,tutorialhourcanbeconvertedto theoryhours
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typesoforganicmemorydevices(organicmolecules,polymericmaterials,organic-
inorganichybridmaterials).
DisplaySystems:Photoactiveandelectroactivematerials,Nanomaterialsandorganicmaterials  used
in optoelectronic devices. Liquid crystals (LC’s) - Introduction, classification,properties and
application in Liquid Crystal Displays (LCD’s). Properties and application ofOrganic Light
Emitting Diodes (OLED’s) and Quantum Light Emitting Diodes (QLED’s),
Lightemittingelectrochemicalcells.
Self-learning:PropertiesandfunctionsofSilicon(Si),Germanium(Ge),Copper(Cu),
Aluminium(Al),andBrominatedflameretardantsincomputers.

MODULE3:CorrosionandElectrodeSystem(8hr)

CorrosionChemistry:Introduction,electrochemicaltheoryofcorrosion,typesofcorrosion-
differentialmetalanddifferentialaeration.Corrosioncontrol-galvanization,anodization and
sacrificial anode method. Corrosion Penetration Rate (CPR) - Introductionandnumerical problem.
Electrode System: Introduction, types of electrodes. Ion selective electrode —
definition,construction, working and applications of glass electrode. Determination of pH using
glasselectrode. Reference electrode- Introduction, calomel electrode— construction,
workingandapplicationsofcalomelelectrode.Concentrationcell—
Definition,constructionandNumericalproblems.

Analytical Techniques: Introduction, principle and instrumentation of Conductometry;
itsapplication in the estimation of weak acid. Potentiometry; its application in the
estimationofiron.

Self-learning:IRandUV-Visiblespectroscopy.

MODULEA4:PolymersandGreenFuels(8hr)

Polymers:Introduction,Molecularweight-
Numberaverage,weightaverageandnumericalproblems.Preparation,properties,andcommercialappl
icationsofkevlar. Conductingpolymers—
synthesisandconductingmechanismofpolyacetyleneandcommercialapplications.

Green Fuels: Introduction, construction and working of solar photovoltaic cell, advantages,and
disadvantages. Generation of energy (green hydrogen) by electrolysis of water and itsadvantages.
Self-learning:Regenerativefuelcells

MODULES:E-WasteManagement(8hr)

E-Waste: Introduction, sources of e-waste, Composition, Characteristics, and Need of e-
wastemanagement. Toxicmaterialsusedinmanufacturingelectronicandelectricalproducts, health
hazards due to exposure to e-waste. Recycling and Recovery:
Differentapproachesofrecycling(separation,thermaltreatments,hydrometallurgicalextraction,pyro
metallurgical methods, direct recycling). Extraction of gold from E-waste. Role of stakeholders
in environmental management of e-waste (producers, consumers, recyclers, andstatutorybodies).
Self-learning:Impactofheavymetalsonenvironmentandhumanhealth.

PRACTICALMODULE
A—Demonstration(anytwo)offline/virtual:
Al.ChemicalStructure drawingusingsoftware:ChemDraworACD/ChemSketch
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A2. Determination of strength of an acid in Pb-acid
batteryA3:Synthesisoflron-oxideNanoparticles

A4 Electrolysisofwater

B-Exercise(compulsorilyany4tobeconducted):
B1.Conductometricestimationofacidmixture

B2 .PotentiometricestimationofFASusingK>Cr207
B3.DeterminationofpKaofvinegarusingpHsensor(Glasselectrode)

B4 .DeterminationofrateofcorrosionofmildsteelbyweightlossmethodBS.
EstimationoftotalhardnessofwaterbyEDT Amethod

C=StructuredEnquiry (compulsorilyany4tobeconducted):

C1. Estimation of Copper present in electroplating effluent by optical sensor
(colorimetry)C2.DeterminationofViscositycoefficientoflubricant(Ostwald’sviscometer)
C3. Estimation of iron in TMT bar by diphenyl amine/external indicator
methodC4.EstimationofSodiumpresentinsoil/effluentsampleusingflamephotometry
C5.DeterminationofChemicalOxygenDemand(COD)ofindustrialwastewatersample
D—OpenEndedExperiments(anytwo):

D1:EvaluationofacidcontentinbeveragesbyusingpHsensorsandsimulation.D2.
Construction ofphotovoltaiccell.
D3.Designanexperimenttoldentifythepresenceofproteinsingivensample.

D4 .SearchingsuitablePDBfileandtargetformoleculardocking

Courseoutcome(CourseSkillSet)
Attheendofthecourse thestudentwillbeableto:

COLl. | Identify the terms processes involved in scientific and engineering
andapplications

CO2.| Explainthephenomenaofchemistrytodescribethemethodsofengineeringprocesses

CO3.| Solvetheproblemsinchemistrythatarepertinentinengineeringapplications

CO4. | Applythebasicconceptsofchemistrytoexplainthechemicalpropertiesandprocesses

COS. | Analyzepropertiesandmultidi processes  associated withchemical substances in
sciplinarysituations

AssessmentDetails(bothCIEandSEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is50%.
The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50).The
minimum passing mark for the SEE is 35% of the maximum marks (18 marks out of 50).
Astudentshallbedeemedtohavesatisfiedtheacademicrequirementsandearnedthecreditsallotted  to  each
subject/ course if the student secures not less than 35% (18 Marks out of 50) in thesemester-end
examination (SEE), and a minimum of 40% (40 marks out of 100) in the sum total
oftheCIE(ContinuousInternalEvaluation)andSEE(SemesterEndExamination)takentogether.
ContinuousInternalEvaluation(CIE):

The CIE marks for the theory component of the IC shall be 30 marks and for the laboratory component
20 Marks.

CIE for the theory component of the IC

e Three Tests each of 20 Marks; after the completion of the syllabus of 35-40%, 65-70%, and 90-100%
respectively.

e Two Assignments/two quizzes/ seminars/one field survey and report presentation/one-course project
totalling 20 marks.

Total Marks scored (test + assignments) out of 80 shall be scaled down to 30 marks

CIE for the practical component of the IC
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¢ On completion of every experiment/program in the laboratory, the students shall be evaluated and
marks shall be awarded on the same day. The 15 marks are for conducting the experiment and
preparation of the laboratory record, the other 05 marks shall be for the test conducted at the end of
the semester.

e The CIE marks awarded in the case of the Practical component shall be based on the continuous
evaluation of the laboratory report. Each experiment report can be evaluated for 10 marks. Marks of
all experiments’ write-ups are added and scaled down to 15 marks.

e The laboratory test (duration 03 hours) at the end of the 15" week of the semester /after completion
of all the experiments (whichever is early) shall be conducted for 50 marks and scaled down to 05
marks.

Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory

component of IC/IPCC for 20 marks.

e The minimum marks to be secured in CIE to appear for SEE shall be 12 (40% of maximum marks) in
the theory component and 08 (40% of maximum marks) in the practical component. The laboratory
component of the IC/IPCC shall be for CIE only. However, in SEE, the questions from the laboratory
component shall be included. The maximum of 05 questions is to be set from the practical component
of IC/IPCC, the total marks of all questions should not be more than 25 marks.

The theory component of the IC shall be for both CIE and SEE.

Semester End Examination(SEE):

Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the

subject (duration 03 hours)

e The question paper shall be set for 100 marks. The medium of the question paper shall be English/Kannada).
The duration of SEE is 03 hours.

e The question paper will have 10 questions. Two questions per module. Each question is set for 20 marks. The
students have to answer 5 full questions, selecting one full question from each module. The student has to
answer for 100 marks and marks scored out of 100 shall be proportionally reduced to 50 marks.

There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3 sub-
questions), should have a mix of topics under that module.

SuggestedLearningResources:

Books(TitleoftheBook/Nameoftheauthor/Nameofthepublisher/EditionandYear)
WileyEngineeringChemistry, WileyIndiaPvt.Ltd.NewDelhi,2013-2ndEdition.
EngineeringChemistry,Satyaprakash&ManishaAgrawal, KhannaBookPublishing,Delhi

ATextBookofEngg.Chemistry,ShashiChawla,DhanpatRai&Co.(P)Ltd.

EssentialsofPhysical Chemistry,Bahl&Tuli,S.ChandPublishing
AppliedChemistry,SunitaRattan,KatariaS.EngineeringChemistry,Baskar,Wiley
EngineeringChemistry—I,D.GrourKrishana,VikasPublishing
ATextbookofEngineeringChemistry,SSDara&Dr.SSUmare,SChand&CompanyLtd.,12tEdition,2011.

® N W

9.

ATextBookofEngineeringChemistry,R.V.GadagandNityanandaShetty,l.K.InternationalPublishinghous
e. 20dEdition,2016.
TextBookofPolymerScience,F.W.Billmeyer,JohnWiley&Sons,4thEdition,1999.

10. NanotechnologyAChemical ApproachtoNanomaterials,G.A.Ozin&A.C.Arsenault, RSCPublishing,2005

11. CorrosionEngineering, M.G.Fontana,N.D.Greene,McGrawHillPublications,NewY ork,3rEdition,1996.
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12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.
23.
24.
25.
26.

27.

28.
29.

Linden'sHandbookofBatteries,KirbyW.Beard,FifthEdition,McGrawHill,2019.
OLEDDisplayFundamentalsand Applications, TakatoshiTsujimura, Wiley—Blackwell,2012
Supercapacitors:Materials,Systems,and Applications,MaxLu,FrancoisBeguin,ElzbietaFrackowiak, Wile
y-VCH;1stedition,2013.
“HandbookonElectroplatingwithManufactureofElectrochemicals”,ASIAPACIFICBUSINESSPRESS
Inc., 2017. Dr.H. Panda,

ExpandingtheVisionofSensorMaterials.NationalResearchCouncil 1995, Washington, DC:TheNational Ac
ademies Press. doi:10.17226/4782.
EngineeringChemistry,EditedbyDr.MaheshBandDr.RoopashreeB,SunstarPublisher,Bengaluru, ISBN97
8-93-85155-70-3, 2022
HighPerformanceMetallicMaterialsforCostSensitiveApplications,F.H.Froes,etal. JohnWiley&Sons,
2010

InstrumentalMethodsof Analysis,Dr.K.R.MahadikandDr.L.Sathiyanarayanan,NiraliPrakashan,2020
PrinciplesofInstrumental Analysis,DouglasA.Skoog,F.JamesHoller,StanleyR.CrouchSeventhEdition,Ce
ngagelearning, 2020

PolymerScience, VRGowariker,NV Viswanathan,Jayadev,Sreedhar,Newagelnt.Publishers,4thEdition,
2021

EngineeringChemistry,PCJain&MonicalJain,DhanpatRaiPublication,2015-16%Edition.
Nanostructuredmaterialsandnanotechnology,Hari Singh, Nalwa,academicpress, 1stEdition,2002.
NanotechnologyPrinciplesandPractices,SulabhaKKulkarni,CapitalPublishingCompany,3rEdition2014
Principlesofnanotechnology,Phanikumar,Scitechpublications,2Edition,2010.
ChemistryforEngineeringStudents,B.S.JaiPrakash,R.Venugopal,Sivakumaraiah&Pushpalyengar.,Suba
shPublications,5t"Edition, 2014

“EngineeringChemistry”,0.G.Palanna, TataMcGrawHillEducationPvt.Ltd.NewDelhi,FourthReprint,20
15.

ChemistryofEngineeringmaterials,MaliniS,KS AnanthaRaju,CBSpublishersPvtLtd.,
LaboratoryManualEngg.Chemistry, AnupmaRajput,DhanpatRai&Co.

Weblinksand VideoLectures(e-Resources):

e http://libgen.rs/
e https://nptel.ac.in/downloads/122101001/

e https://nptel.ac.in/courses/104/103/104103019/
e  https://ndliitkep.ac.in/

e  https://www.youtube.com/watch?v=faESCxAWR9k

e https://www.youtube.com/watch?v=TBgXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-
9IbHrDMjHWWh

e https://www.youtube.com/watch?v={SHmI6 KN4TI

e https://www.youtube.com/watch?v=X9GHBdyYcyo

e https:// www.youtube.com/watch?v=1xWBPZnEJk8

e https://www.youtube.com/watch?v=wR Ao-M8xBHM



https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Dr.%2BK.%2BR.%2BMahadik&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Dr.%2BL.%2BSathiyanarayanan&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=V%2BR%2BGowariker&search-alias=stripbooks
http://libgen.rs/
https://nptel.ac.in/downloads/122101001/
https://nptel.ac.in/courses/104/103/104103019/
https://ndl.iitkgp.ac.in/
https://www.youtube.com/watch?v=faESCxAWR9k
https://www.youtube.com/watch?v=TBqXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-9IbHrDMjHWWh
https://www.youtube.com/watch?v=TBqXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-9IbHrDMjHWWh
https://www.youtube.com/watch?v=TBqXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-9IbHrDMjHWWh
https://www.youtube.com/watch?v=j5Hml6KN4TI
https://www.youtube.com/watch?v=X9GHBdyYcyo
https://www.youtube.com/watch?v=1xWBPZnEJk8
https://www.youtube.com/watch?v=wRAo-M8xBHM
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ActivityBasedLearning(SuggestedActivitiesinClass)/PracticalBasedlearning
C  https://www.vlab.co.in/broad-area-chemical-sciences
C  https://demonstrations.wolfram.com/topics.php
C https://interestingengineering.com/science

COsandPOsMapping(Individualteacherhastofillup)

PO

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 PO11 PO12
CO1 3 1 1 1
CO2 3 1 1 1
CO3 3 1 1 1
CO4 3 1 1 1
COs 3 1 1 1



https://www.vlab.co.in/broad-area-chemical-sciences
https://demonstrations.wolfram.com/topics.php
https://interestingengineering.com/science
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