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DI]PAII'I'MEN'I' OI CHEM ISTRY
SYLLABUS FOR THE SEMESTER.II

APPLIED (:IIIMIS]'RY
(For ECE, CSE & IT branches)

OUTCOMESOIJ DCTIVES
Ir1 c0e u rsc nc lrit e eth tlcstu tsI)

Instruction : 2 + t hours per week Semester End Exam Marks:50 Sub ect Reference Code :BSCredits :2 Sessional Marks 25 Duration ofsemester End Exam : 3 Hou rs

At the end of the course students should be able to
1. To study types of conductance, variation of electrode 1. Construct the galvanic cell and to evaluate the effect

ofchange in concentrarion on tMF and pH.
2. Select rhe battery for particular purpose based on
chemical nature.
3. Suggest the suitable engineering materials for
diversifi ed applications.
4. Apply the knowledge of liquid crystals, membranes
and nano materials in engineering applications.
5. Appreciate the applications & usage of high energy
materials.

UNIT-l: Electro Chemistry

Types of conductors, description of conductivity cell-cell constant, Types of Conductance Specific conductance,
Equivalent conductance & Molar conductance, and their relationship. Electrolytic and Galvinic cells. Electrode
potential, IUPAC convention of Cell notation, Cell reaction, DM!-, Electro chemical series , applications, Nernst
equation, Numericals. Reversiblc & lrrcversible cclls. Types o[ electrodes, Calomel Electrode itel, quintyd.one
and Glass Electrode (GE). Determination of PH using Quinhydrone and Class Dlectrodes. erincipie and ipplications
oI potentiometric titrations.

UNI'l:ll: Chcmistry of Batterics
Dennition, 'Iypes of batteries
Primary batteries Zn-Carbon battery and Zn-alkaline battery
Secondary batteries: Lead-acid battery, Ni-Cd battery- construction, charging & discharging reactions and their
applications.

Modern Batteries: Li - ion batteries- construction, advantages and their applications.

[uel cells: Concept of fuel cells and merits.
Construction and working of Molten carbonate fuel cell, phosphoric acid fuel cell , reactions and applications.

UNIT-ll I : Chemistry of Advanced Engineering Materials-I

a) Conducting polymers
Definition, Classification into extrinsic and intrinsic polymers. Mechanism ofconduction in doped and undoped
Polyacetylene & Polyaniline - Applications.

b) Composite materials
Introduction, advantages, constituents of composites. 'l'ypcs oI composites-fiber reinforced composites(Class,
Carbon & Aramid). Layered composites- Applications.

potentialand EMF. And to acquaint with applications of
Galvanic Cell.
2. To classify and compare various types of batteries.
3. To appraise advanced engineering materials.
4. Get acquainted with engineering materials like liquid
crystals, membranes and nano materials.
5. Expose to different lrigh energy materials.
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UNI'l'-lV: Chemistry of Advanced Engineering Materials _ll

a) l,iquid Crystals
Introdxction, classification of liquid crysl.als-'l hermotropic a nd Lyotropic - chemical constitution & liquidcrystalline behavior. Morecurar ordering in riquid c.yrtrir- t'l.rrii., smectic and chorert.i. - eppti.rtionr.
b) Mcmbrane technology:
Introduction, Definition, classification, working principle of membrane, casting methods-phase inversion, solventevaporation method.
Synthesis of poly phenylene oxide, poly ether sulphone and their casting.Applications of membranes.

c) Nano Materials
lntroduction, preparation methods- (Vapor deposition & Sol-gcl).
Production of Carbon Nano rubes by eri - oisitrarg" rn"tt oa inj tneir applications.

UNI'l'-V: Rocket propellants & Explosives

a) Rocket Propeltants- Principle ofrocket propulsion, classincation, characteristics ofgood propellants

b) Explosives/ High energy materials- lntroduction, classification, precautions during storage,preparation of lead azide, TNT, Nitro glycerine and RDX

Learning resources:

1. PC fain, M lain Engineering Chemistty, Dhanapathi Rai &sons (16$ edition), New Delhi.

2. Sashi Chawla, 'l'ext book ofEngin eering Chemistry, Dhonaparhi Rai &sons, New Delhi.

3. O.C. PALANNA, lng ineering Chemistty, TMH Edition.

4. lC Kuriacose an d I llajaram, Chemistry in Engineering and I'echnology Tlr,tH, New Delhi.

5. SS Dara, S Chand &sons, Engineering Chemrstry, New Delhi.

6. Puri, Sharma and pathania princtp les of physical chem,jtry, Vishal publishing Co.

7. PL Soni and op Dharmarha, S Chand &sons, .!'ext 
book of physicatchemistry,New Delhi.

B. S. Glasstone and D Lewis, Elements of physicat Chemistry.

9. Fred W. Billmeyer lr., Textbook of polymer Science.

10. Shikha Agarwal, Engineering Chemrsfry, Cambridge University press,2015.

11. Wikipedia.
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1.'Io study t)?es of conductance, variation of electrode 1. Construct the gal vanic cell and to evaluate the effect
oIchange in concentration on EMF and pH.
2. Select the battery for particular purpose based on
chemrcal nature.
3. Suggest the suitable engifleering materials for
diversified applications.
4. Apply the principle of phase rule to heterogeneous
equilibrium systems.
5. Apply the principles of lubricants, refractories and
insulators in different engineering fields.

potentialand EMF. And to acquaint with applications of
Galvanic Cell.
2 To classify and compa re various types of batteries.
3. To appraise advanced englneering matenals.
4 Study The behavior o[ composition of heterogeneous
equilibrium systems.
5. Get acquainted with engineering materials tike
lubricants, refractories and insulators.

UNIT-l: Electro Chemistry

Types of conductors, description of conductivity cell-cell constant, 'Iypes of Conductance Specific conductance,
Equivalent conductance & Molar conductance, and their relationship. Electrolytic and Galvanic cells. Electrodepotential, IUPAC convention of Cell notation, Cell reaction, EMF, Elictro chemical series - applications, Nernst
equation, Numericals. Reversible & lrreversible cells. Types of elecrodes: Calomel Electrode itel, qutnhydrone
and Glass Electrode (GE). Determination of PH using Quin-hydrone and Glass Electrodes. erincipL and ipplications
of potentiometric titrations.

UN l'l--ll: Chemisrry of Batteries
Dellnition, Types of batteries
Primary batteries Zn-Carbon battery and Zn-alkaline batterv
Secondary batteries: Lead-acid battery, Ni-Cd battery- co;struction, charging & discharging reactions and their
applications.

Modern Batteries: Li - ion batteries- construction, advantages and their applications.

Fuel cells: Concept ot fuel cells and their merits.
Construction and working of Molten carbonate fuel cell, phosphoric acid fuel cell , reactions and applications.

UNIT-lll: Phase rule
'l'erms, Statement of phase rule, one component system-Water system- Condensed phase rule, two component
system_-Lead- silver (Pb-Ag) system, Pattinson's process, (lopper't',iicket 1cu-Ni1 system, Lead - rin system(i,b-sn),
Safety fuses and solders.
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Credits : 2 Du ration ofsemester End Exam 3 Hou rs

OB ECTIVES OUTCOMES
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UNI'l-lV: Engineering Materials
,a) LubricanLs

Definition, Mechanism of lubrication: Hydro dynamic-Boundary-Extreme pressure lubricatioo, Classification: solid
,semi solid and liquid lubricants, Properties of lubricants; Viscosity. viscosity index, Saponification number-
determination and its significance, iodine value - determination and its significance.

b) Refractories:
Definition, requirements of a good refractory, classification and properties- Refractoriness, Refractoriness under
load (RUL), Thermal spalling and Porosity. Applications of refractories.

c) Insulators;
Thermal and electrical insulators- characteristics and applications.

UNIT-V: Advanced Enginecring Matcrials

a) Conducting polymers
Dennition, Classification; extrinsic and intrinsic polymers. Mechanism ofconduction in doped and undoped
Polyacetylene & Polyaniline - Applications.

b) Composite materials
Introduction, advantages, constituents ofcompositcs. Types ofcomposites based on matrix and dispersed phases-
Fiber Reinforced Composites(Glass. Carbon & Aramid). Layered composites- Applications.

Learning resources:

1. PC fain, M lain Engineering Chemistry, Dhanaparhi Rai &sons (16rh edirion), New Delhi.

2. Sashi Chawfa,'fext book ofIngineering Chemistry, Dhanapothi Rai &sons, New Delhi.

3. O.G. PALANNA, Engineering Chemisrry, TMH Edition.

4. JC Kuriacose and I Rajaram, Chem istry in Engineering and 'fechnology T MH, New Delhi.

5. SS Dara, S Chand &sons, Engineeri ng Chemistry, New Delhi.

6. Puri, Sharma and Pathania Principles of physicol chemistry, Vishal publishing Co.

7. PI, Soni and op Dharmarha, S Chand &sons, Text book of PhysicalChemlstry, New Delhi.

8. S. Glasstone and D Lewis, Elements of Physicol Chemistry.

9. Fred W. Billmeyer lr., Textbook of Polymer Science.

10. Shikha Agarwal, Engineering Chemistry, Cambridge University press,2015.

11. Wikipedia.
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ou ECTIVES

Dichrometry
1. Estimation of f'errous iron
2. Estimation of chromium.

Electroplating
12. Electrr.lplating of copper on iron.

Learning Resource:

\r

OUTCOMES

lodometry
3. Estimation of Copper in brass / in the given solution
4. Estimation of Chloride in water sampl;
5.retermination ofsaponification number / [odine number of a lubricant

6. Preparation ofa Conducting polymer

Potentiometry
T Construction ofa galvanic cell / battery and study ofvariation of EMF / cell voltage with concentrationof electrolyte solution
B. Estimation of Ferrous iron by redox titration method
9. Determination of fluoride in a given *rr". ,r.pl" bf ion setective Electrode

Pn Metry
10' [stimation ofconcentration ofstrong acid and measurement of pH ofan effruent11. Estimation ofconcenrration ofweak*acid r;r;;;;;;;;;rt ofpH ofan effluent

l.i,l:#X'*,I;Z:X':W::;!::;::#;;l:::ff;Z;:;,i:::::;,t1li,!,il1"i0,.,,,"npv, 
1d 6$Edi,ion(2002)
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techniques
2. Learn the working principle ofthe instruments
3. Apply the theoretical principles in experiments
4. Determine the Saponiftcation value ofa
lubricant
5. Examine the accuracy

1. Describe the quantitative analytical
instrumental techniques
2. Estimate the amount ofsubstances by potentiometry, and
PBmetry
3. Evaluate the data from the practical observations
4. asses the quality ofa Iubricant
5. Calculate the percentage of error of the results obtained.

tA othe nd o rhI e c0u sturs(] ed tsn Shou bd ae b toe
1 Analyze the given substance using conventional and
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