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SYLLABUS

&

Scheme of Examination, 

BSc Industrial Chemistry 

Second Year.

Third Semester

	Theory
	Max. Marks

Written + I.A (Internal Assesment)
	Time Allowed for Exam

	Paper-I
	45+5
	3 Hours 

	Paper-II
	45+5
	3 Hours


Fourth Semester

	Theory
	Max. Marks

Written + I.A. (Internal Assessment)
	Time Allowed for Exam

	Paper-I
	45+5
	3 Hours

	Paper-II
	45+5
	3Hours


Practical

	Paper-III
	90+10
	6 Hours

(spread over two sessions)


Third Semester 

Paper-I (Theory)       Max. Marks  45+5*                             3 Hours

Note: Nine questions will be set section wise, three from each section and candidate have to attempt five questions in all selecting at least one question from each section. All questions carry equal marks.

Section-I

Pulp and paper industry:

Introduction, Manufacture pulp, sulphate or Kraft pulp, soda pulp, sulphite pulp, rag pulp, beating refining, filling, sizing and coloring. Manufacture of paper, calendaring, uses. Paper industry in India 

Sugar Industry:

Introduction, Manufacture of cane sugar, extraction of juice, purification of juice, defection, sulphonation and carbonation, concentration and evaporation, Crystallisation. Recovery of sugar from molasses. Manufacture of sucrose from beet root. Testing of sulphur.

Section-II

Cement Industry:

 Types of cement, composition, manufacturing process of Portland cement (dry & wet processes). Setting of cement, properties of cement. Testing of cement.

Refractories:

Types, Properties, Manufacture and application of various refractories.

Ceramics:

Introduction, types, manufacturing process of white wares and earthen wares. Applications

Section-III

Nitration:

Introduction, nitrating agents, kinetics and mechanism of nitration of benzene. Manufacture of the following 

I. Nitrobenzene and m-Dinitrobenzene from Benzene.

II. p-Nitroacetanilide from acetanilide 

Continuous Vs Batch Nitration

Halogenation:

Introduction, kinetics of halogenation reactions. Reagents for halogenation. Halogenation of aromatics-side chain and Nuclear Halogenation. Commercial Manufacture of chlorobnezene, Chloral, dichlorofluromethane.

Third Semester 

Paper-II (Theory)       Max. Marks  45+5*                             3 Hours

Note: Nine questions will be set section wise, three from each section and candidate have to attempt five questions in all selecting at least one question from each section. All questions carry equal marks.

Section-I 

Air pollution:

Air pollutants such as sulphur di oxide, sulphur tri oxide, oxides of nitrogen, carbon mono oxide. Particulate matter i.e. dust, smoke, smog and aerosols, their sources and bad effects.

Deforestation and its consequences, Green house effect and its consequences.

Remedial measures to control air pollution 

Section-II

Noise Pollution:

Definition, noise level i.e. bearable limit, sources of noise pollution, bad effects and prevention of noise pollution 

Pesticide Pollution:

Classification of pesticides, sources of pesticide pollution, bad effects and control measure.

Water Pollution:

Sources of water pollution, Bad effects and control of water pollution.

Section-III

Water analysis:

Determination of alkalinity 

Determination of acidity

Determination of hardness

Determination of dissolved oxygen

Determination of chloride content

Determination of nitrates

Determination of Sulphates
Determination of Phosphates
Fourth Semester

Paper-I (Theory)       Max. Marks  45+5*                             3 Hours

Note: Nine questions will be set section wise, three from each section and candidate have to attempt five questions in all selecting at least one question from each section. All questions carry equal marks.

Section-I

Sulphonation:

Introduction, sulphonating agents, mechanism of sulphonation reactions, Commercial sulphonation of benzene, alkyl benzenes.

Oxidation:

Introduction, types of oxidation reactions, oxidizing agents, commercial manufacture of benzoic acid, phthalic anhydride, acetaldehyde, acetic acid.

Section-II

Hydrogenation:

Introduction, catalysts for hydrogenation, organic chemical Manufacture-II Reaction, Hydrogenation of vegetable oils manufacture of methanol from certain Monoxide and Hydrogen.

Alkylation:

Introduction, types of alkylation, alkylating agents, Thermodynamics and mechanism of alkylation Reactions, manufacture of Alkyl Benzenes (for detergent Manufacture), Ethyl Benzenes.

Section-III

Esterification:

Introduction, hydrodynamics and kinetics of esterisfication reactions, esterification by organic acids, by addition of unsaturated compounds, commercial manufacture of ethyl acetate.

Amination:


Introduction, Methods of reductionmetal and acid catalytic, sulphite, electrolytic metal and alkali sulphites, metal hydrides, sodium metal, concentrated caustic oxidation, reduction commercial manufacture of

aniline.

Hydrolysis:

Introduction, hydrolyzing agents, kinetics, thermodynamics and mechanism of hydrolysis.

Fourth Semester

Paper-II (Theory)       Max. Marks  45+5*                             3 Hours

Note: Nine questions will be set section wise, three from each section and candidate have to attempt five questions in all selecting at least one question from each section. All questions carry equal marks.

Section-I

Treatment of Domestic waste water:

Preliminary treatment i.e. removal of gross solid, grit, oil and grease. Primary treatment i.e. sedimentation.

Secondary treatment i.e. trickling filters 

Tertiary treatment i.e. precipitation, nitrogen stripping and chlorination.

Treatment of petroleum refinery waste.

Section-II

Solid Waste Management

Classification of solid waste, 

Microbiology of solid waste, 

Disposal processes i.e. composting, 

Sanitary land filling, 

Incineration and pyrolysis.

Section-III

Process Instrumentation:

Principle, Construction and working of the following instruments

Glass thermometer,

Bimetallic thermometer,

Resistence thermometer,

Radiation Pyrometers.

Pressure-manometers,

Barometers,

Fourth Semester 

Paper-III (Practical) Max. marks 90+10                 6 Hours

Note: The practical is spread over in two sessions. In the first session the candidate have to perform one experiment from first section and in the second session the candidate have to perform one experiment from the second section.

Section-I

Nitration

Preparation of m-dinitro benzene 

Sulphonation

Preparation of Sulphanilic acid

Reaction of diazonium salt

Preparation of 1-phenyl azo β-naphthol

Oxidation

Prepare anthraquinone from anthracene.

Prepare p-nitro benzoic acid from p-nitro aniline.

Reduction

Preparation of m-nitro aniline from m-dinitro benzene.

Section-II

Water Analysis

Determination of alkalinity of water sample.

Determination of acidity of water sample.

Determination of total hardness of water sample.

Determination of temporary and permanent hardness of water sample.

Determination of dissolved oxygen of water sample.

Determine pH of given water sample.

Determine percentage of iron in given sample of mohr’s salt.

Distribution of Marks

Experiment No. 1 (from section-I)                           30 Marks

Experiment No. 2 (from section-II)

 
35 Marks.

Lab Record






15 Marks

Viva Voce






10 Marks


Books Recommended for third and fourth semesters:

1. Study material in Vocational subject of industrial chemistry (BSc-II UGC 

    Sponsored) 


2. Science of ceramics-chemical processing: Hench L.L

3. Pollution control of chemical and Allied Industries Mahajan, S.P.

