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dimensional and three-dimensional), structure, properties and
applications of graphene and carbon nanotubes, quantum dots

(semiconductor nanoparticles).
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applications of CNG. Hydrogen gas as a future fuel Alternative

fuels : Power alcohol and biodiesel.

41 INtrOdUCHION ... 4-1
411 Definition .......oooiiii 4-1
4.1.2 Classification of Chemical Fuels .............cccocoeeiiienne 4-1
41.3 Characteristic Properties of Good Fuels...................... 4-2
414 Comparison of Solid, Liquid and Gaseous Fuels......... 4-2
4.2 Calorific Value — GCV and NCV.........ccccceviiiiiincenns 4-3
421 Units of Calorific Value.............cccocoviiiiiiiniiiciees 4-3
422 High and Low Calorific Values ...........c..ccocoeeriiieinnnen. 4-4
423 Dulong Formula ...........coooiiiiiiiiiiiccic e 4-4
4.3 Determination of Calorific Value: Principle, construction
and Working of Bomb and Boy’s Gas Calorimeter ...... 4-4
4.3.1 Determination of C.V. by Bomb Calorimeter............... 4-4
4.3.2 Boy’s Gas Calorimeter...........cccoociiiiiiiiiiiicccieces 4-6
4.4 SOlid FUEIS....coiiiiii e 4-7
4.41 €01t 4-7
4.4.2 Analysis of Coal.........ccccuiiiiiiiiiiiii e 4-9
4.4.2(A) Proximate Analysis of Coal ............cccccoeviiiiiiininn 4-9

4.4.2(B)
4.4.2(C)
4.4.2(D)
45
451
452
453
454
455
46
4.6.1
462
463
47
471
472
4.7.2(A)
4.7.2(B)
438

4.81

4.8.2

4.8.3

4.8.4

4.8.5

4.8.6

Significance/ Importance of Proximate Analysis....... 4-10
Ultimate Analysis of Coal...........ccceeiiieiiiiieniiiees 4-11
Significance of Ultimate Analysis ...........ccccccceiiineenns 4-12
LiqUid FUEIS ... 4-13
Crude Petroleum OIls..........ccoooiiiiiiiiiiiiiciiececieees 4-13
Origin of Petroleum...........ccccooiiiiiiiiiiiieceieees 4-13
Composition of Petroleum.............cccoeviiiiiniiiininnenns 4-13
Mining of Petroleum ..........ccccccoiiiiiiiiiii s 4-14
Refining of Petroleum ...........ccccoiiiiiiiis 4-14
Gaseous Fuel :CNG .........ccooviiiiiiiiee e 4-17
COomMPOSItION .. 4-17
Properties and Applications of CNG.............cccceeeeee 4-17
Hydrogen Gas as a Future Fuel.............ccccceeeennnes 4-18
Alternative Fuels ..., 4-20
Power AlCOnOl............oooiiiiiiiii 4-20
BiodieSel.......ocoiiiiiiiii 4-21

Solved Numericals : Combustion of Solid Fuels -

Requirement of weight and Volume of O2 and Air.....4-25

Solved Numericals : Combustion of Gaseous Fuels —
Requirement of Oxygen and Air

[Volume and Weight] ........cooviiiiiiiiiiieecee 4-33
Solved Numericals : Proximate Analysis.................... 4-34

Solved Numericals : Ultimate Analysis..............c........ 4-36




¥F Engineering Chemistry (SPPU - F.E.)

Table of Contents

UNITV
Chapter 5: Spectroscopic Techniques 5-1 to 5-38
Syllabus : UV-Visible  Spectroscopy Introduction,

interaction of electromagnetic radiation with matter, statement of
Beer's law and Lambert’'s law, absorption of UV radiation by
organic molecule leading to different electronic transitions, terms
involved in UV-visible Spectroscopy- chromophore, auxochrome,
bathochromic shift, hypsochromic shift, hyperchromic shift and
hypochromic shift, Instrumentation and basic principle of single
beam spectrophotometer, applications of UV-visible spectroscopy.

Infrared Spectroscopy Introduction, Principle of IR
Spectroscopy, types of vibrations: Stretching (symmetric and
asymmetric) and bending (scissoring, rocking, wagging and
twisting), conditions of absorption of IR radiations, vibration of
diatomic and polyatomic molecules. Instrumentation with block
diagram. Parts of IR spectrum, fundamental group region,

fingerprint region, applications of IR spectroscopy.

5.34 Characteristic Group Frequencies.............ccccvveveeeenn. 5-22

5.3.5 Instrumentation ..o 5-30

5.3.6 Applications of IR Spectroscopy..........ccccceeevcuveenninnen. 5-31
Unit VI

Chapter 6 : Corrosion Science 6-1 to 6-23

Syllabus : Introduction, Types of corrosion — Dry and Wet

corrosion, mechanism of dry corrosion, nature of oxide
films and Piling-Bedworth’s rule, wet corrosion -
mechanism : hydrogen evolution and oxygen absorption,
galvanic cell corrosion, concentration cell corrosion,
Factors influencing rate of corrosion. Methods of corrosion
control and prevention : cathodic and anodic protection,
metallic coatings and its types, surface preparation,
methods to apply metallic coatings-hot dipping, cladding,
electroplating, cementation.

5.1 SPECITOMELY ...ooiiiiiiiiiie e 5-1
511 Terms in SpPectrometry.........ccccovveveiiiieeiiiec e 5-1
51.2 Interaction of Electromagnetic Radiation with Matter
Absorption and Emission Spectroscopy .............c...... 5-3
5.2 Ultra Violet SpectroSCopY.........cccvvvvieiiiiiiiiiiiieiiiieees 5-9
5.21 Concepts of UV Spectroscopy ..........cceecvveervireencineennne 5-9
5.2.2 Transitions in UV SpectroSCopy .........ccccovveeeiieeeninennn 5-9
5.2.3 Beer's Law and Lambert's Law ..........c..ccooceveviieennen. 5-9

5.2.3 (A) Combined Mathematical Expression / Derivation

of the Beer-Lambert Law...........ccccocoiiiiiiiiniiicnnnns 5-10
5.2.3 (B) Numericals based on Beer-Lambarts’ Law................. 5-12
524 SOIVENTS ...t 5-15
5.25 Terminology .......cceicuiiieiiiie e 5-15
5.2.6 Single-Beam Spectrometers ...........ccccovieeiiiiieinneen. 5-16
5.2.7 Application of Spectrometry ...........cccoceviiiiiiiiiiennns 5-17
528 Applications of UV Spectra .........cccccoeiviiiiieiiieinies 5-18
5.3 Infrared SPectroSCOPY........cccuvveriieiiiiiieeiiiiieiieeeeis 5-20
5.3.1 Concepts Of IR 5-20
5.3.2 Molecular Vibrations ...........ccccceeviiiiiiiiiiiieceieee 5-20
5.3.3 Features of an Infrared Spectrum ............cccccceeeenne 5-21

6.1 INtroduction............cccoiiiiiii 6-1
6.1.1 Corrosion (Definition)..........ccooceiiiiiieiiiceieeee 6-1
6.2 Types Of COMTOSION ........eeeriiiiiiiiieiiee et 6-2
6.2.1 Dry/Chemical Corrosion/Atmospheric Corrosion.......... 6-2
6.2.1(A) Nature of Oxide Film.........cccoeeiiiiiiiiiicen 6-3
6.2.1(B) Pilling - Bedworth RUle ..........cccoeiiiiiiiiiiiiecee 6-5
6.2.2 Wet or Electrochemical Corrosion............cccccevvernenne. 6-6
6.2.3 Mechanism of Electrochemical Corrosion /

Wet COMOSION......ccceiiiiiee e e et e e 6-7

6.2.3(A) Types of (Examples) of Electrochemical Corrosion........ 6-9

6.2.4 Comparison between Dry and Wet Corrosion ........... 6-10
6.4 Factors Influencing Rate of Corrosion............c.......... 6-11
6.4.1 Nature of Metal ........c..oooiiiiii s 6-11
6.4.2 Position of Metal in the Galvanic Series..................... 6-11
6.4.3 Potential Difference ...........ccccoovviiiiniiniiciiees 6-11
6.4.4 OVErVOItAGE ...t 6-11
6.4.5 Areas Occupied by the Anode and Cathode .............. 6-12
6.4.6 Purity of the Metal.............ccoooiiiiiiie 6-12
6.4.7 Nature of Corrosion Product .............ccceeviieeininnennn. 6-12
6.4.8 Temperature .........cccoooueiiiiiiiiieeeeee e 6-12
6.4.9 MOISTUrE......ooiiiiiiiiic s 6-12




¥ Engineering Chemistry (SPPU - F.E.) Table of Contents
6.4.10 Influence of PH.........oooiiiiiiiiii e 6-12 6.7.1 HOt DIPPING . .ceeieiiieiiiie et 6-20
6.4.11 Influence of Concentration of Electrolyte................... 6-12 6.7.1(A) Comparison between Galvanizing and Tinning............. 6-22
6.5 Methods to Decrease the Rate of Corrosion ............ 6-12 6.7.2 Metal Cladding........ccceooiiiiiiiiiiiiie e 6-23
6.5.1 Material Selection ............cccoiiiiiiiiii e, 6-13 6.7.3 Metal SPraying.........cccceiiieiiieieiiie e 6-23
6.5.2 Proper Designing .........oocuveieiiiiioiiiiiieeeeeee e 6-13 6.7.4 Electroplating..........ccoooiiiiiiiiiiiee e 6-24
6.5.3 Use of INhibitors...........coooiiiiie 6-15 6.7.4(A) Theory of Electroplating...........ccccevciieiiiiiiiiiecciee 6-24
6.5.4 Cathodic Protection Method..............cccooiiiiiiieninnen. 6-16 6.7.4(B) Process of Electroplating ..........ccccoovviiiiiiiiiiiicinen. 6-24
6.5.4(A) Comparison between Cathodic and 6.7.4(C) Disadvantages of Electroplating.............cccccoeueveninnene 6-25

ANOIC PrOtECHION......cooviii 6-17 | 6.7.4(D) Advantages of Electroplating ..............ccooerrvveereeene. 6-25
6.5.5 Anodic Protection Method..........cccccoooiiiiiiiiinee. 6-18 6.7.4(E) Applications of EIECtroplating ............ovvverrvererverrrrens 6-25
6.6 Application of Protective Coatings................c.ccccocee. 6-18 | 675 Cementation / DIffUSION. ... oo 6-25
6.6.1 Metallic COBtNGS ........ovviviiirici 6-19 > Model Question Papers ........cccoceeveereeeiernens M-1 to M-4

6.6.1(A) Comparison between Anodic and Cathodic Coatings.. 6-20

6.7 Methods of Application of Metallic Coatings............. 6-20

Qaaa



