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IC – 301
Unit Process: Synthetic dyes and Pharmaceuticals

Unit  :  1
Unit operations, unit process and Intermediate compounds

Concepts:
Nitration, Amination, Sulphonation, Halogenation, Alkylation, Oxydation, Hydrogenation and Dehydration

Distillation, filtration, crystallization and drying

Introduction, classification of distillation, filtration, crystallization and drying

Intermediate compounds

Preparation of following intermediate compounds. 

H acid, J acid, R acid ( I acid, Chicago acid, 1, 2, 4- acid, 1 amine and 2 amino Anthraquinone, Bromamine acid, Phenyl methyl pyrazolone (P. M. P.).

Unit  :  2


Theory of colour and chemical constitution, classification of dyes, textile fibers and application of dyes. Analysis and estimation of dyes. Fastness and properties, synthesis and study of important dyes of the following groups.

Nitro, Nitroso, Azo, D.P.M., T.P.M., and anthraquinone.

Unit  :  3

A brief account of the following group of dyes : Procain or Reactive sulphur, disperse, Phthaleins, Zanthenes, Thiazines, Remazole, Optical brightners and pigment dyes.

Unit:  4

Synthesis and application of the follwing dyes. Methyl violet and Eosin, Flouresein, Congo red, Auramine and Malachite green, Methylene blue, Alizanine, Napthol AS and ASG. Tartrazine, Chrusophonine, Direct black 1, Direct green, Caledone jute green, BB, indanthrone blue and Dibenzanthrone, Eriochrome Black T, Remazole Black B, Rhodamine B and Acriflavine.

Unit:  5A 

1.
Classification of pharmaceuticals, study of pharmaceuticals preparation, important unit process such as alkylation, dehydration, halogenation, oxidation, sulphonation, amination, complex-chemical conversion. Analysis and estimation of drugs.

2.
Preparation and application of the following drugs.

Antimalarial, Antipyretics and analgesic drugs. Chloroquine, Primaquine, Antipyrine, Phenacetin, Paracetamol, Aspirin and Salol

Sulpha drugs or antibacterial drugs and anti TB drugs, Sulphathiazole, Sulphapyrimidine, Sulphacetamide, Sulphafurazole, PAS

Anthelmentics and antiseptic drugs

n-Hexyl Resorcinol. Chlorocarricol, Chloramine T, Vioform

Anaesthetic drugs : Dietyl ether, Benzocaine, Procaine, Stovaine

Antispasmodic, Antihistamine and Anticoagulants drugs. : Atropine, Papaverine, Benadryl Trimethane (Avil), Dicoumarol or Dieumanm, Dia / Opam (Valium)

Antilepretic drug : Dapson

Anticancer and Cardiatic drugs

Antidiabetic drug : Chlorpropamide

Antibiotic drugs : Chloramphenicol, Streptomycin, Oxytetracycline,Terramycin

Unit  : 5B

Vitamins and steroids – Hormones

Introduction and application of following vitamins. Vitamin A, Vitamin B (B1 and B2), Vitamin K.

Steroid and Hormones : Stigmasterol and progesterone

REFERENCE BOOKS

1.
Unit process in organic synthesis


P M Groigins

2.
The chemistry of synthetic dyes


K Venkat Ramman Vol I and II

3.
Synthetic organic chemistry  Dyes and Drugs
O P Agarwal

4.
Synthetic dyes





G A Chatwal

5.
Industrial Chemistry




N Shreeves

6.
Rigel’s industrial chemistry



Van Nostraud Rein Hold

7.
Burger’s mechanical chemistry


Burger A wiley

8.
An introduction to synthetic dyes


P P Singh and D W Rangokav

9.
Modern Pharmacognosy



Ramstand

10.
British Pharmacopeia




Mebrotra

11.
Indian Pharmacopeia

IC – 302
Technology of Petroleum, Petroleum products and Polymer

Unit  :  1
Petroleum and Petrochemicals

Theory of formation of petroleum, composition of petroleum and natural gas. Polinine and rectification of petroleum. Refining of light petroleum product. Petroleum products and methods of testing them.

Unit  :  2
Cracking and reforming process

Manufacture of petrochemicals using the following unit operations. Amylation, Dealkylation and Hydrodealkylation. Dehydration, halogenation and Hydrohalogenation. Hydration and Hydrolysis. Dehydrogenation. Nitration, Amination, Oxydation Hydroloumulation.

Unit  : 3
Petrochemicals from aromation hydrocarbons

Unit  : 4
Detail study of following thermosetting polymers with respect to synthesis chemical properties and applications

1.
Resins
:
Phenol formaldehyde

2.
Amino resins :
Urea formaldehyde and melamine resins and epoxy resins

3.
Rubber :
Natural  rubber , synthetic rubber, vulcanization and 



compounding. Buna S or SBR Styrene Butadiene Rubber. 



Neoprene, Buna N or NBR – Nitrile Butadiene Rubber. Polyster.

Unit  : 5
Detailed study of the following thermoplastic polymer with respect to synthetic physical properties, chemical properties and applications.

Polyethyelene, HDPL polypropylene, Polyvinyl chloride, fibers

Introduction and classification, cellulosic fiber.


Polyamide : Manufacture of Nylon 6, Nylon 66

Polyesters : Perylene

Acrylic fibers : Saran, Vinyon, Orlan

REFERENCE BOOKS

1.
Shreve’s chemical process industries


:
George I Austin

2.
Rigel’s handbook of industrial chemistry

3.
Outline of chemical technology


:
Dryden

4.
Chemistry and Technology of Basic organic

:
Shridhar Ailley


and petrochemical synthesis

5.
Polymer science





6.
Synthetic Organic Chemistry



:
O. P. Agarwal

7.
Bill Meyer Text book of polymer science

:
John Ailley and sons

8.
Handbook of petroleum refinery process

:
R. V. Meyers

IC – 303 - Chemical Industries

Unit  :  1 A
Marine Chemicals

Introduction, Industrial manufacture of Magnesium salts like Magnesium carbonate, Magnesium Sulphate, Magnesium hydroxide, Magnresium trisilicate, Bromine, Potassium chloride, sodium chloride and miscellaneous sodium salts like sodium sulphate, sodium Sulphite, sodium sulphide, sodium silicate, sodium peroxide, precipitated silica and calcium silicate.

Unit  :  1 B
Fertilizer Industries

Introduction classification, merits and demerits of chemical fertilizers (NPK), manufacture of urea, ammonium Sulphate, ammonium phosphate (DAP), double and triple super phosphate, potassium chloride, agro chemicals (Insecticides and Pesticides), Herbicides, Fungicides, Plant nutrients and regulators.

Unit  :  2 A
Explosives and Propellants

Types of explosives, explosive characteristic, industrial explosives. 

Propellents : Rockets and missiles, military explosives

Screening smoke, Matches, Miscellaneous industrial explosives

Food and Food byproducts Industries, Fragrances, Flavours and Food additives.

Unit  :  2 B
Fermentation Industries

Manufacture of Industrial alcohol and absolute alcohol, Butanol, Acetone, Acetic acid, Citric acid, Lactic acid, Manufacture of antibiotics like penicillin, Erythrosine and Streptomycin.

Unit  :  3
Oil, Fats, Soap and Detergent Industries

Introduction to edible oils, Methods of extracting vegetable oils. Hydrogenation of oil soaps and detergent. Classification of cleaning compounds, Manufacture of soap and detergent.

Unit  :  4
Surface Coating Industries

Paints, pigments, varnishes, lacquers, industrial coating, printing and industrial polishes. Wood derived chemicals, Harwood distillation, navalstores, hydrolysis of wood extraction and conversion products.

Cellulose derivatives such as nitro cellulose and carboxy methyl cellulose.

Pulp and paper industries : Manufacture of pulp and paper.

Unit  :  5 B
Manufacturing process of laboratory and industrial chemicals


Benzylacetate, phenyl ethyl alcohol, phenyl acetaldehyde, dipheny oxide. Ethyl cinnamate, geranial and nerol, coumarin, aluminum Sulphate and stearate, copper Sulphate, cuprous chloride, calcium and magnesium stearate, potassium tartarate, sodium potassium tartarate, titanium dioxide, zinc stearate.

REFERENCE BOOKS

1.
Shreve’s chemical process industries


:
George T Austin

2.
Rigel’s handbook of industrial chemistry


:
James A Kent

3.
Outline of Chemical technology



:
Dryden

4.
Synthetic organic chemistry



:
O. P. Agrawal

IC – 304 - Unit Operation, Instrumentation and Process Control

Unit  :  1 A


Mode of heat transfer, Fourier’s law, Resistance in series and parallel, thermal insulators, natural and forced convection, LMTD, heat transfer equipments, hat exchangers, characteristics of liquid, evaporator batch-batch and tubular type, capacitor evaporators, evaporator accessories, heating media.

Unit  : 1 B

Industrial Mixing : Mixing liquid with liquids, solid with solid. Mixing visecous masses, size reduction and size separation, methods of operating crushers, size separation of solids by screens and fluids, laws of settling.

Extraction : Introduction, selection of solvents and uses.

Leaching : Factors affecting leaching, Industrial extraction, leaching of cellulose materials and fine chemicals, mechanical agitators, extraction towers, absorption and adsorption equipments for gas-liquid operation, tower packing, mechanism of absorption and adsorption.

Unit  :  2

Fluid Flow, Newtonian and non-Newtonian fluids. Fluid pressure, mechanism of fluid flow. Boundary layer concept like lines of flow, and types of flow. Euler equation and Bernoulli’s theorem, friction types and energy losses, pipe and pipe fitting, pumps, gear, pump fans, blowers, boilers, types of boilers and their functioning, water specification for industrial use, various water treatments, steam generation and use.

Unit  : 3
Concept of measurement and accuracy

Principles, construction and working of the following measuring instruments. 

Temperature: Glass thermometer, bimetallic thermometer, pressure spring thermometer, vapour filled thermometer, resistance thermometers, viscosity measurement and surface tension measurement.

Pressure: Measurement of pressure and vacuum, classification of instruments, measurements of absolute, gauss and differential pressure. Measurement of vacuum direct and indirect liquid level measurement, specific gravity scale, density and specific gravity measurement, indicating recording, signaling and digital instrument, operating mechanism of recording devices, central control panels.

Unit  : 4
Instrumental methods of analysis

Principles and use of colourimeter, ph meter, potentiometer, conductometer, refractometer and polarimeter

Spectroscopy: UV – visible spectroscopy, IR spectroscopy and NMR spectroscopy

Chrmoatography: Paper chromatography, Ion exchange chromatography and GIC

Unit  : 5

[A]
Control systems and its elements. Terminology of control systems, block diagram, manual and automatic control operations, open and closed loop control. Process time lags, self regulation and inherent regulation, automatic controllers, pneumatic and electric controllers.

[B] 
Control action and modes of control action, Om-Off and proportional control, integral and derivative control, PI, PD and PID control, final control elements, selection of control system.

REFERENCE BOOKS

1.
Industrial Instrumentation


:
Donals P. Eckman

2.
Mechanical and industrial measurement

:
A. K. Jain

3.
Industrial Instrumentation and control

:
S. K. Singh

4.
Process instrumentation and control handbook
:
Donglass M. Sonsidine

5.
Mass transfer operation



:
Treybel

IC–305
Industrial Management, Costing, Plant Design and Project 

Engineering
Unit  : 1
Forms of legal ownership, ideal form of an organization, sole propertitorship organization, partnership organization, cooperative organization, joint stock company organization.

Unit  : 2 A
Enterpreurial decision: Launching of a new enterprise, ownership organization decision, expansion of a existing business, principles of management, level of management, function of management, scientific management. 

Planning : concept, process and type of planning, staffing, selection, procedure type of interviews.

Unit  : 2 B
Financial and Marketing management, Marketing pricing policies, project cost evaluation. Interest : Types of method of calculating them. Depreciation, Break even analysis, inventory management.

Unit  : 3
Location of industry, Management of human resources, selection, incentive welfare and safety materials management, development of the project, evolution of a process, choice of process, plant design factors, industrial hazards and safety consideration in chemical industries.

Unit  : 4
Selection of process equipments and materials, engineering properties of materials, selection of materials and process equipments for various unit operations and unit processes. Plant location, plant layout, utilities.

Unit  : 5
Pollution and types of pollution, composition of atmosphere, wastes and pollution, pollutants, sources of air pollution, treatment of sewage and industrial wastes, effect of atmospheric pollution, water pollution, treatment of sewage and industrial wastes, effect of water pollution, biodegradation.

REFERENCE BOOKS :

1.
Fundamentals of business organization and management
Y K Bhusan

2.
Business organization and magagement


M. C. Shukla

3.
Organisation and management



R D Agrawal

4.
Financial management




I M Pandey

5.
Plant design economics for chemical engineers

Peter & Timmer

6.
Marketing management




Philip Kotler

7.
Chemical Engineering plant design



Vilbrandt & Dryden

8.
Environmental pollutions




Timmy Kotyal

9.
Chemical technology





K D Chandra

10.
Material Science





R K Kurmi

11.
Material Science





G B S Narang


Industrial Chemistry

Practical Syllabus

Total marks : 125

Organic Synthesis

1. Preparation of following dyes and drugs :


Methyl orange, Methyl red, Congored, Metanil yellow, Paracetamol, Acetophenytidine, Methyl salicylate, Salol.

2. Estimation of following groups:


Phenolic – OH, Amine – NH2 by bromination, Glucose, Azo (N=N), Vitamin C (by iodometry), Aspirin (by hydrolysis of ester).

3. Dyeing of natural fibers [ Demonstration ].

4. Demonstration of various pharmaceutical products. Active ingredient, analysis of few types of formulations reperesenting different methods of analysis – acidimetry, alkymetry, PH metry, colourimetry and potentiometry.

5. Demonstration of various pharmaceutical packaging materials, quality control tests of some material, aluminium strips, cartoons, glass bottles etc.

Polymer chemistry and petroleum technology.

1. Synthesis of resin and polymers.

Phenol formaldehyde, urea formaldehyde, melamine formaldehyde, saponification value and acid value of phenolic resin.

2.
Analysis of Petroleum products


Aniline point, mixed aniline point, viscosity by viscometer and surface tension by stelegnometer.


Analysis of ore and alloy


Analysis of ore :

1.
Dolomite
:


Si as SiO2


Gravimetrically







Ca and Mg 


EDTA or Volumetrically


Analaysis of alloys

1.
Analysis of Brass :

Ca and Zn 


Volumetrically

2.
Analysis of Nickel Silver alloy:
Fe as Fe2O and Ni–DMG
Gravimetrically or EDTA method

3.
Analysis of Steel alloy

Ni using Muroxide indicator
volumetrically and gravimetrically
Chromium


volumetrically







Fe as Fe O


gravimetrically

4.
Analysis of light aluminium alloy
 Si as SiO2; Al as Al2O3
gravimetrically


Preparation of Fine Chemicals (Inorganic)

1. Chrom alum

2. Sodium Cobaltinitrate

3. Cuprous Chloride (CuCl)

4. Ferrous Ammonium Sulphate

5. Magnesium and zinc stearate

6. Magnesium carbonate

7. Magnesium hydroxide

8. Magnesium trisilicate

Unit Operations

· Demonstration of various unit operation like

· Size reduction by crushers and grinders and sieve analysis of products.

· Laboratory test on plate and frame filter and batch centrifuge.

· Study of types of distillation, single distillation, steam distillation and crystallization.

· Study of leaching and liquid-liquid extraction.

· Study of pipe fitting and pumps.

Physico Chemical Exercise

· PH Metry

The determination of concentration of solution containing strong and weak acid.

· Potentiometry

The determination of concentration of a solution containg strong and weak acid.

· Conductometry

The determination of concentration of a solution containg strong and weak acid.

· Colorimetry

The determination of concentration of metal ion in solution by colourimetry.

· Viscosity

The determination of relative viscosity of an organic liquid OR

The determination of molecular weight of a polymer by viscometer method.

· Drop number method or surface tension

The determination of parachor of an organic liquid by drop number method

· Refractometry

Determination of molar refraction equivalent of CH3 group using

1. Methanol, Ethanol, Propanol

2. Benzene, Toluene, Xylene

· Polarimeter

1. To determine the optical rotation.

2. To determine the rate of inversion of cane sugar.

· Paper chromatography

Separation of ions

1. Cu2, Cd2, Bi3
2. Fe3, Cr3, Al3
3. Ca2, Ba2, Sr2
4. Amino acids (Glycine, Aspartic acid, Tyrosine)
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