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UPDATED Scheme of Exams. & Syllabi for B.Sc.
SYLLABUS

&
Scheme of Examination, w.e.f. 2009-2010
B.Sc. Industrial Chemistry – Ist  ​year (Vocational Course)

First Semester

	Theory
	Max. Marks

Written + I.A.
	Time allowed for Exam (Hours)

	Paper – I
	45+5
	3 hrs

	Paper – II
	45+5
	3 hrs


Second Semester

	Theory
	Maximum Marks
	Time allowed for Exam (Hours)

	Paper – I
	45+5
	3 hrs

	Paper – II
	45+5
	3 hrs


Practicals

	Paper - III
	90+10
	7 hrs (Spreads over two sessions)


First Semester

Paper – I
(Theory)
Max. Marks: 45+5*

      3 hours

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

Section – I

Metallurgy: Basic metallurgical operations- crushing and pulverization, concentration, calcinations, roasting, reduction and refining. 
(7½)
Section – II

Physico chemical principles of extraction, methods of extraction and refining of copper, lead, aluminum and zinc from their important ores.
(7½)
Section – III

Surface Chemistry: Preparation, types and applications of emulsions, sols, gels, micelles and aerosols.
(7½)
Section – IV

Catalysis:
Introduction, characteristics of catalytic reactions, homogeneous and heterogeneous catalysis and their theories, catalytic poisoning, auto-catalysis, introduction to enzyme catalysis and kinetic expression– Michael-Menton equation, characteristics of enzyme catalysis.
(7½)
First Semester

Paper – II (Theory)  Max. Marks: 45+5*+5*

      3 hours

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

Section – I

1.
Crystallization: Introduction, concept of super saturation, modes of generation of super saturation, nucleation, primary nucleation and secondary nucleation, crystal growth, ∆L Law of crystal growth; equipment – tank crystallizers.
(4)
2. Evaporation: Introduction, factors affecting the rate of evaporation and choice of evaporators, application of evaporation in chemical process industries, equipment- falling film evaporator.



(3½)
Section – II

1. Distillation: Introduction, concept of batch and continuous distillation, simple batch or differential distillation, fractional distillation, equipment– fractionating columns.












      


(3½)
2. Drying: Introduction, free moisture, bound moisture, equilibrium moisture content, drying rate and drying curves, constant rate period and falling rate period of drying, purpose of drying, equipments – Tray dryers and rotary dryers.
(4)
Section – III

1. Filtration: Introduction, filter media and filter aids, qualities/ characteristics of ideal filter aids, factors affecting the rate of filtration and choice of filter media, equipments- sand filters, bag filters and candle filters.




         











      

(5½)
2. Absorption: Introduction, desorption or gas stripping, equipments- packed column and spray columns for absorption.
(2)
Section – IV

1. Material balance: Introduction, material balance without chemical reactions, general methods of solving material balance problems for systems involving no chemical reactions, a brief study of procedure for material balance calculations, flow/block diagrams for various important chemical engineering operations such as – distillation, absorption and crystallization and their overall material balance equations.
(6½)
2. Bypass operations along with block diagrams (Numericals excluded) and their importance in process industries.
  
(1)
Second Semester

Paper – I (Theory)
  Max. Marks: 45+5*+5*

       3 hours

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

Section – I
Nomenclature, generic names and trade names.



(3)
Fuels and Combustion: Classification of fuels, comparison between solid, liquid and gaseous fuels, calorific value and characteristics of good fuel.











(4½)

Section – II

Coal: Types of coal, analysis of coal- proximate and ultimate analysis with its significance, determination of calorific value by bomb calorimeter.

(7½) 

Section – III

Petroleum– fractional distillation of crude oil, cracking- thermal and catalytic cracking, isomerisation.

(7½) 

Section – IV

Corrosion: Definition, types of corrosion, dry or chemical corrosion, wet or electrochemical corrosion, concentration cell corrosion, stress corrosion, soil corrosion, microbiological corrosion, their theories and mechanism, passivity, factors influencing corrosion, methods of corrosion control.


(7½)

Second Semester

Paper – II (Theory)  Max. Marks: 45+5*

       3 hours

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

Section – I
1. Material balance involving chemical reactions: Introduction, brief study of terms involved- stoichiometric equation, stoichiometric coefficients, concept of limiting reactant, excess reactant and conversion, recycling operations, need for their adoption in process industries.

         

(4½)

2. Air: Introduction of air pollution, classification of air pollutants, specifications for industrial use, processing of air by cyclone separators.
(3)
Section – II

1. Energy balance: Introduction, law of conservation of energy, outline of general procedure for making energy balance calculations, enthalpy changes accompanying a chemical reaction, Hess’s law of constant heat summation, heat capacity, heat capacity of pure gases at constant pressure and constant volume, relation between CP and CV. 
(4½)
2. Fluids flow: Introduction, concept of compressible and incompressible fluids, a brief study of nature of fluid flow– streamline or laminar flow, turbulent flow, Reynolds number, and its applications. 

(3)
Section – III

1. Water: Water specifications for different industries, hardness of water, types of hardness, water softening by Clark’s method, Permutit process using ion exchange resins, regeneration of ion exchange resins and Calgons process.



(5½)
2.
Boilers: Introduction, classification of boilers, uses of boilers, brief study of Lancashire boilers, high pressure boiler- Benson boilers and its advantages.
(2)
Section – IV

1. Heat transfer: Introduction, mechanism of heat transfer, Fourier’s law of heat conduction, equipments: brief study of finned/extended surface heat exchangers, corrugation, types of corrugation, scraped surface heat exchanger and air cooled heat exchanger.
(6)
2. Steam: Basic specification of water used for steam production, various applications of steam.





(1½)
Second Semester

Paper – III (Practical)
Max. Marks. 90+10*
      3 hours

Note: In the first session of practical examination, the students are required to perform two experiment out of section–I, whereas, on the second day, they will perform one experiment from section-II.

Section – I

1. Determine volumetrically the percentage purity of a sample of Lunar caustic.

2. Preparation and standardization of sodium hydroxide solution.
3. Determination of calcium and magnesium in a sample of hard water.
4. To determine total hardness of given water sample.
5. To determine the percentage of copper in given sample of brass alloy.
6. To analyse the given sample of calcite ore.
7. To analyse the amount of calcium present in a given sample of lime stone.
8. Prepare and standardize the given sample of KMnO4.
Section –II

1. Determine the specific and molecular rotation of an optically active substance like cane sugar at a number of concentrations.
2. Determine the concentration of a given solution of an optically active substance by polarimetric measurement. 
3. Determine the refractive index of a given liquid by Abbe’s refractrometer and find the specific and molar refraction.
4. Determine the molar refractivity of methyl acetate, ethyl acetate, n–hexane and carbon tetrachloride and calculate the refraction equivalents of carbon, hydrogen and chlorine.
5. To determine the coefficient of viscosity of a given liquid with the help of Ostwald’s viscometer.
6. To determine the surface tension of the given liquid by drop-number method.
7. To determine the surface tension of the given liquid by drop-weight method.
8. To determine the surface tension of given liquid in the presence of surfactant.
Distribution of Marks

Experience No.1 (From Section – I) 



20 Marks
Experience No.2 (From Section – II)



20 Marks
Experiment No.3 (From Section – II)



25 Marks
Lab Record







15 Marks
Viva-voce







10 Marks
Books Recommended for Ist paper (Semester I & II):

1. Study Material in Vocational Subject to Industrial Chemistry (B.Sc. I, UGC) Sponsored.
2. Physical Chemistry by B. R. Puri, L. R. Sharma & M. S. Pathania.
3. Principles of Extractive Metallurgy, Herbashi Vol. 1 & 2
Books Recommended for IInd paper (Semester I & II):

1. Study Material in Vocational Subject of Industrial Chemistry (B.Sc. I, UGC Sponsored)
2. Introduction to Chemical Engineering W. L. Badger and J. T. Banchero, McGraw-Hill Book Co., USA.
3. Unit Operations in Chemical Engineering W. L. McCabe and J. C. Smith, McGraw-Hill Books co., New York.
