
R.V.R. & J.C. College of Engineering (Autonomous), Guntur-522019, A.P. R-20

EC122 ENGINEERING CHEMISTRY L T P C Int Ext
2 1 - 3 30 70

COURSE OBJECTIVES:

1. To imparts concepts involved in molecular structure and intermolecular forces.
2. To Understands the chemistry behind electrochemical energy systems.
3. To understand the chemical concepts involved in Water treatment and Corrosion.
4. To learn the analytical methods useful in characterization of compounds.

COURSE OUTCOMES:
After successful completion of the course, the students are able to
1. identify stable complexes and suitable electrochemical energy systems for end usage.
2. apply the knowledge for effective water treatment and corrosion prevention.
3. identify chemical reactions that are used in the synthesis of molecules and polymers
4. distinguish the ranges of the electromagnetic spectrum and characterize a given compound using

analytical techniques.

UNIT I [CO:1] (15)

Molecular         structure,         Intermolecular         forces         and         Energy         systems:

Crystal         field         theory-salient         features,         energy         level         diagrams-tetrahedral         and         octahedral         complexes,
crystal         field         stabilization         energies         and         magnetic         properties.

Ionic,         dipolar,         Vander         Waal's         interaction         and         Hydrogen         bonding,         critical         phenomena-Andrew's         isotherms
of         CO                  ,         derivation         of         critical         constants         from         Vander         Waal's         equation.

Electrode         potential,         electrochemical         series,         Nernst         equation         and         its         applications.                  Batteries-Primary         (Dry
cell)         and         secondary         (Lead         acid),         Lithium         battery         (Li-MnO                  )-         advantages,         Fuel         cell         (H                  -         O                           cell).
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UNIT II [CO:2] (15)

Water         Chemistry         and         Corrosion         :

Water         Chemistry         -         WHO         standards,         Municipal         water         treatment-Removal         of         suspended         impurities         -
Sedimentation,         Co-agulation         and         Filtration-Disinfection         of         water         by         chlorine,         Break         point         chlorination,
Dechlorination,         Purification         by         ion-exchange         method         and         reverse         osmosis.

Corrosion-Introduction,         Electrochemical         theory         of         corrosion,         galvanic         corrosion,         differential         aeration
corrosion,         Factors-temperature,         pH,         overvoltage.                  Cathodic         protection         by         sacrificial         anodic         method         and
impressed         current         method.                  Electroplating         (Cu),         Electrolessplating         (Ni).

UNIT III [CO:3] (15)

Organic         reactions         and         Polymers         :

Types         of         organic         reactions-Substitution(SN         and         SN         ),         Elimination         (E         and         E         ),         Addition-Markownikoff's
rule         and         anti-Markownikoff's         rule,         Cyclisation         (Diel's         Alder         reaction),         Synthesis         of         aspirin.

Polymers         -         Functionality,         Degree         of         Polymerization,         Tacticity-Addition         and         condensation         polymerization,
Relationship         between         Structure         and         Properties         of         polymers         (Strength,         Crystallinity,         Elasticity,         Plastic
Deformation,         Glass         transition         temperature         (T         )),         Factors         affecting         T         .

Conducting         polymers:         Introduction,         Examples,         General         applications,         Mechanism         of         conduction         in
polyacetylene.
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UNIT IV [CO:4] (15)

Spectroscopic         techniques         and         its         applications         :

Beer-Lambert's         law,         limitations,         colorimetric         determination         of         Fe(III)         UV-VIS         spectroscopy         -         electronic
transitions,         shifts-blue         and         red,         Block         diagram         -         brief         introduction         of         components,         Applications         -         purity
and         differentiation         of         conjugated         and         non-conjugated         dienes.

IR         Spectroscopy         -         condition         to         be         IR         active,         vibrational         modes         of         -         AB                  ,         Block         diagram-brief         introduction
of         components,         IR         spectrum         of         CO                  and         H         O         molecules,         General         applications.                  Fluorescence         and         its
applications         in         medicine.
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LEARNING RESOURCES:

TEXT BOOK(s):

1. P.C.Jain and Monica Jain- Engineering chemistry, 16th edition, Dhanpat Rai Publishing Company.
2. Wiley Engineering chemistry, 2nd edition, Wiley India Private Limited.

REFERENCE BOOK(s):

1. Bruce H. Mahan, University Chemistry, 3rd edition, Narosa Publishing House..
2. Shashi Chawla - A text book of Engineering chemistry, 3rd edition, Dhanpat Rai Publishing

Company..

WEB RESOURCES:

1. Engineering Chemistry (NPTEL Web Book by B.L. Tembe, Kamaluddin & M.S. Krishnan).
2. http://www.powerstream.com/BatteryFAQ.html#lec
3. http://freevideolectures.com/Course/3029/Modern-Instrumental-Methods-ofAnalysis.

B.Tech.(EC)/R-20/2020-2021 Printed through web on 16-08-2026 03:59:28 Page 2/ 2


