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Category Coursc· Co1k 

13 I SCYB IOlJ 

Prerequisite Course (s) 

NIL 

Course Objective (s): 

The purpose of learning this course is to: 

- - --
Semester l /Scn1 cslcr II 

--- -· - -

Course Name 

CHEMISTRY 

- -
Tota l fl ours 

- - --- Hours / Week 

-
L T p 

----

3 I 2 

• Apply the basic principles of chemistry at both atomic and molecular levels in understanding the 

concepts related to the engineering field. 

• Integrate the chemical principles in their projects undertaken in their respective fields 

• Enhance the quality of a materials used in the product from the technological aspects for societal 

applications 

Course Outcome (s) (Cos): 

At the end of this course, learners will be able to: 

COl Identify the su itabl e polymeric materials fabrication processes in various application 

CO2 Apply the basic principle of inorganic chemistry at the atomic and molecular levels 

CO3 App,ly the various thermodynamic and kinetics concepts to real system 

CO4 Assemble a battery through the understanding of electrochemical principles 

cos Catagorize the Engineering materials for their applications 

CO-PO Mapping 

POs PSOs 

cos 
POl P02 PO3 PO4 POS PO6 PO7 PO8 PO9 POto POll PO12 PSOt PSO2 

COi 3 3 - - - - - - - - - - - -

CO2 3 3 - - - - - - - - - - - -

CO3 3 3 - - - - - - - - - - - -

CO4 3 3 - - - - - - - - - - - -

cos 3 3 - - - - - - - - - - - -

co 
3.00 3.00 - - - - - - -- - - - -

(Avg) 

I: Slight (Low) 2: Moderate (Medium) 3: Substantial (High) 
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UNIT I [ ENGINEERING ORGANIC MATERIALS 
----

9*+3* 

Polymer - Introducti on- classification(based 
1 1 

. .01 t structure and usage)- types of 
. . (Add' . . on mo ecu a1 we1 0 1, . d 1 . . . 

!Jolvmen zat1on . 1t1on, Condensation a,1ct Copol . . ) t 11. •ty 11,e\tino point an g ass t1ans1t1on 
., . . . . . ymensation -crys a 1111 , "' 

tempe1 atu1 e-111ech 111s111 of polymenzation(fi·ee . ct· 1 ctct· . 1 er·izati· on)-elastomer- structure and 
. . . . . ia 1ca a 1tion po ym . 

cunng(vu lca111zat1on)- Fabncat1on and 1110 ict· f 
1 

(I . t·on 1110\dino and blow moldmg)-. . . ~ mg o po ymers nJ eC I b . . 

Eng111e~nng plastics - PE, ~VC, PI:1MA, Phenol formaldehyde resin , urea formaldehyde resm( .Preparation, 

properties and uses)- Industrial apphcations of polymers. 

UNIT ll COORDINATLON AND ORGANOMETALLLC COMPOUNDS 9*+3* 

~o-ord_ination compounds - Introduction- nomenclature- types of ligands (mono, di and poly dendate ligands)-

1somensm(st_ruc'.ural and stereo isomerism)_ theories of bonding( Werner and Sidgwick ~ouvell theor~(E_AN 

rule)) - apphcat1ons_ - EDTA titration _ Organometallic compounds _ synthesi s( organo zmc, organ? L1th1um 

and Organo magnesium) - Appl ications ( l 8 electron rule, Ziegler Natta Catalyst and Hydroformylat1on) 

UNIT 111 THERMODYNAMICS AND KINETICS 9*+3* 

Introduction- first and second law of thermodynamics _ Gibbs -Helmholtz equation - Clausius clapeyron 

equation - Maxwell relations - Vant hoff isotherm and Isochore (problems also)- Kinetics- Introduction- types 

of reactions(opposing, consecutive and parallel reactions)- chain reactions (HBr and HCI formation)­

Applications of kinetics and thermodynamics. 

UNITlV ENGlNEERlNG ELECTROCHEMISTRY 9*+3* 

Introduction- Conductors and its types - cells ( Electrolytic and Electrochemical cells) - Standard electrode 

potential- Nernst equation of an electrode- types of electrodes ( SHE and Cal om al electrode)- Batteries -Types 

( Primary, Secondary, Flow and reserve battery)- Examples ( Lead acid battery, Ni-Cd battery, Lithium 

battery, Lithium sulphur battery and Hydrogen- Oxygen fuel cells)- Graphene. 

UNITY INDUSTRIAL APPLICATIONS OF CHEMISTRY 9*+3* 

Cement (Types, manufacture and properties) - Paints ( constitutions and functions )- Lubricants- types­

mechanism - properties-abrasives - types -Diamond, Corundum, emery, garnet, quartz, Silicon carbide, 

carborundum-boron carbide, alundum (preparation, properties and uses ) -applications _ Bas ics of biosensor 

and biochips. 

LIST OF EXPERIMENTS 30 

l . Determination of total , permanent and temporary hardness of water sample (EDTA method) 

2. Determination of alkalinity in water sampl e- Indicator method 

3. Determination of chloride content of water sample by Argentometric method(Mohr's method) 

4. Determination of dissolved oxygen content of water sample by winkler's method 

5. Conductometric titration of strong ac id with strong base 

ric titration of mixture of acids 
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8. Es1i111a\illll ol' strc11 g\h and amount ol"fcrrous ioii by potcnli omct ric method 

q _ Deter111ination or 1\\ol<.:cular weight of a po lymer by vi scomclry method 

I 10. Es1i 111a1io11 ol'fcrrous ion by co lorimetry. 

11 . Cement analys is 

Text / Reference (s) books: 

I 
B.L.Tembe, Kamaluddin and M.S.Kri shnan , "Engineering chemistry" 

S.S. Dara "A Text book of Engineering Chemistry" S.Chand & Co.Ltd, New Delhi (
2

00
9

). 
2 

3 
CJ · dM · J · "E · R · p b Co NewDelhi(2012). P .. am an omca arn, ngrneeri ng Chemistry" Dhanpat a1 u , ·, 

4 Shashi Chawla, Engineering Chemistry: Dhanpat Rai &Co., 3rd Edition, 2015 

5 www.nptcl.ac.in 
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