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MARKS : 75
Unit : 1



Basis of calculation, Units for compositions of systems, scale of sp. Gravity behavior of mixtures, average molecular weight and density of gaseous mixtures, volume changes with change in composition, combustion and calorific values of fuels in minimum and excess air, heat losses, combustion problems, calculation of minimum air, excess air, flue gas, flue gas analysis.

Unit : 2

Vapourisation and vapour pressure, super heat and quality boiling points, vapour pressure of solids, effect of temperature on vapour pressure of immiscible liquids, vaporization with super heated steam. Vapour pressure of solution saturated and unsaturated vapor gas mixture. Vaporization and condensation. Humidity chart.
Unit : 3

Mass balance of various processes, types of mass balance, problems strategy and guide for mass balance calculation. Mass balance calculation for different processes. Recycle operation. Bypass and purge of operation. Calculation based on above topics. The study of chemical kinetics and application to the design of processes.

Unit : 4

Energy balance, forms of energies involved in energy balance. First and second law of thermodynamics, prediction of equilibrium position. Reversible process phae rule, Heat engine, temperature scales, Thermodynamics properties, Heat capacity, Entropy.
Unit : 5

[a]

Compression equipments, work of single stage, compressor, effects of clearance, volumetric efficiency, stage compression, refrigeration, OOP and refrigerating effect, refrigerants, ideal refrigeration cycle. Various refrigeration cycles.

[b]

Internal combustion engines and external combustion engines, steam power plant, auto engine, diesel engine, thermodynamics properties of single phase system. Thermodynamics diagrams. Calculation of ideal work and lost work. Thermodynamic analysis of flow processes.

REFERENCE BOOKS

1. Chemical process principles – I by Haugen Watson and Regartz (Asia publication house)

2. Stochiometry by Bhatt B. I and Vora S. M.

3. Introduction to chemical engineering thermodynamics by J. M. Smith and Vaness

4. Basic principles and calculation in chemical engineering by David M. Himmelblan

5. Thermal engineering by P. L. Ballaney

6. Industrial Stochiometry by W. K. Lewis, A. H. Radasch and H. Claylewis  

BASIC ORGANIC CHEMISTRY
IC – 202








MARKS : 75
Unit : 1



Aromatic character, non-benzenoid and benzenoid system. Synthesis, reaction, characteristics and application of naphthalene, anthracene, phenanthrene, and their derivatives.
Unit : 2

Synthesis, reactions and characteristics of mono and dicarboxylic acid, esters, acid tautomerism, hydroxyl acids, unsaturated compounds, aceto acetic acid and malonic ester synthesis.
Carbonyl compounds :

Classification and characteristics, synthesis, reactions and characteristics of Aldehyde and ketone.
Unit : 3

[a]

Sulphonic acids, phenols, aryl halides synthesis reactions and characteristics.
[b]

Amines and diazonium salts, synthesis reaction and characteristics.
Unit : 4

Nomenclature of heterocyclic systems, aromaticity in heterocyclic systems. Comparison of homo and hetero derivatives of five and six membered heterocyclics containing one hetero atoms like N, O, and S.
Azoles : Pyrazoles, Oxazoles, Thiazoles

Azines : Pyridizine, Pyrazine

Unit : 5

Reaction and Reagents
Principles and synthetic application of the following reactions.

1. Friedel Crafts reaction

2. Bucherer reaction

3. Bechamp reaction

4. Sandmayer reaction

5. Clemmenson reaction

6. Witting reaction

7. Ullaman reaction

8. Mannich reaction

9. Rimer Tiemann reaction

10. Wurtz fitting reaction

Reagents

1. Lithium Aluminium Hydride (LiAlH4)

2. Raney Nickel (Ni-H)

3. n-Bromo Succinamide

4. Sodamide

5. Selenium dioxide

REFERENCE BOOKS

1. Organic chemistry by Morrison and Boyd
2. Organic chemistry by Finar Vol I and II

3. Chemistry of carbonyl compound by Gautsche

4. Reaction and reagents by O P Agarwal, Rastogi and Agarwal

CHEMICAL PROCESS INDUSTRIES
IC – 203








MARKS : 75
Unit : 1



[a]


Elementary concepts of unit operation and unit process. Flow sheet preparation and elements of process flow diagram, symbols, abbreviations and rules for flow sheet preparation. Types of processes and flow sheets. Fundamental of chemical processing.
[b]
Fuel industry
Fossil fuels and their classifications, Gaseous, liquids, solids and secondary fuel analysis of coal. Pulverization and carbonization of coal, distillation of tar.

Gaseous fuels : Coal gas, water gas, producer gas, natural gas, LPG

Industrial gases : Carbon dioxide, sulphur dioxide, acetylene and ethylene

Cryogenic industry : (oxygen and nitrogen)

Unit : 2

[a]

Manufacture of Calcium carbide, Silicon carbide, and Graphite
Chlor alkali industries : Manufacture of soda ash, caustic soda, sodium bicarbonate, chlorine, bleaching powder, sodium hypochlorite.

[b]

Phosphorus and sulphur. Nitrogen industry : Production of elemental phosphorus, phosphorus pentoxide, phosphoric acid by electric furnace method. Sulphur : Elemental sulphur mining by Frasch process, manufacture of Sulphuric acid and oleum by contact process. Nitric acid by ammonia oxidation process.

Unit : 3

[a]
Metallurgical industries : [ Iron, steel and aluminum ]
Manufacture of Iron, Steel and Aluminum, properties of metals, ferrous alloys, micro constituents of iron, carbon steels, alloy steels, important heat treatment, process, alloy of aluminum, copper, lead, zinc and nickel.
[b]
Ceramic, Glass and Cement industries
Ceramic : Basic ceramic chemistry. Clay products, specialized ceramic products, refractories.  

Cement  : Manufacture of lime, Portland cement oxy chloride cement.

Glass :
 Manufacture of glass and special glass.
Unit : 4

Surface coating industries
Corrosion and erosion, Theory of corrosion, corrosion reactions, special corrosion, factors affecting corrosion rates, protection against corrosion, inhibitors, protective coating and surface preparation.

Metallic inorganic and organic coatings, pigment and paint manufacture, white, yellow, green, brown, blue, toners and lakes, varnish and lacquers.

Unit : 5

Water conditioning and environmental protection
Water for industrial processes, Impurities and hardness of water, water for stream making, boiler water treatment, calculation. Water pollution ( organic and inorganic pollutants ).
Air pollution various pollutants.

REFERENCE BOOKS

1. Chemical engineering materials by C. V. Agrawal
2. Chemical process industries by R. N. Shreve
3. Out line of chemical technology by Charles Dryden
4. Engineering chemistry by jain and jain
5. Text book of engineering chemistry by M. M. Uppal

6. Industrial chemistry Part I and II by R K Das Asia publication house

S. Y. B.Sc. 

INDUSTRIAL CHEMISTRY

PRACTICAL COURSE
MARKS : 75

ORGANIC CHEMISTRY
1. Qualitative organic analysis of binary mixtures. [ Minimum 8 mixtures ].

2. Organic preparation 

a. Acetylation 
:
Preparation of Acetanilide from aniline

b.                       

Preparation of Acetyl salicylic acid from salicylic acid

c. Bromination
:
Preparation of p-bromo acetanilide from acetanilide

d. Condensation
:
Preparation of Bensanilide from aniline

e. Esterification
:
Preparation of methyl salicylate from salicylic acid

f. Nitration
:
Preparation of p nitro acetanilide from acetanilide

g. Oxidation
:
Preparation of benzoic acid from toluene

h. Diazotization
:
Phenyl from aniline

INORGANIC CHEMISTRY
1. Inorganic Qualitative analysis : (4 radicles)

2. Water analysis

a. Suspended solids, total dissolved solids

b. Carbonate and bicarbonate

(Gravimetric / Volumetric)

c. Sulphate as BaSO4


(Gravimetric / Volumetric)

d. Chloride by AgNO3


(Volumetrically)

Calcium and Magnesium 

(Volumetrically)

e. Total hardness and acidity 

(Volumetrically)

3. Pigment analysis

a. Lead in red lead pigment Pb as PbSO4 
(Gravimetrically)

b. Ultramarine blue pigment

Si as SiO2



(Gravimetrically)

Al as Al2O3



(Gravimetrically)

Calcium



(Volumetrically)

c. Iron Pigment

Fe as Fe2O3



(Gravimetrically)
4. Cement Analysis
a. Loss of ignition. Total insoluble residue

Total silica and total oxides 

(Gravimetrically)

b. Calcium and magnesium

(Volumetrically / EDTA )

5. Physico – chemical exercise

a. Partition coefficient

b. Adsorption

c. Ester Hydrolysis

d. Relative strength

REFERENCE BOOKS
1. Inorganic quantitative analysis

by vogel
2. Inorganic qualitative analysis

by Cavon

3. Organic qualitative analysis


by Mannsaundev

4. Practical organic chemistry


by A. I. Vogel

