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1) Details of Papers: 

 

Semester Paper Name Paper Code 

3
rd

  Basic Analytical Chemistry CHE-SE-3034 

4
th 

Green Methods in Chemistry CHE-SE-4024 

5
th 

Chemical Technology & Society CHE-SE-5014 

6
th 

Fuel Chemistry CHE-SE-6034 

 

2) Course Syllabus: 

A. Basic Analytical Chemistry (CHE-SE-3034): 

Course Objective: To familiarize students with different micro and semimicro analytical 

techniques and help develop the ability to use modern instrumental methods for chemical 

analysis of food, soil, air and water. 

Learning Outcome: Upon completion of this course, students shall be able to explain the 

basic principles of chemical analysis, design/implement microscale and semimicro 

experiments, record, interpret and analyze data following scientific methodology. 

Introduction: Introduction to Analytical Chemistry and its interdisciplinary nature. 

Concept of sampling. Importance of accuracy, precision and sources of error in analytical 

measurements. Presentation of experimental data and results, from the point of view of 

significant figures. 

Analysis of soil: Composition of soil, Concept of pH and pH measurement, 

Complexometric titrations, Chelation, Chelating agents, use of indicators  

a. Determination of pH of soil samples. 

b. Estimation of Calcium and Magnesium ions as Calcium carbonate by complexometric 

titration. 

Analysis of water: Definition of pure water, sources responsible for contaminating 

water, water sampling methods, water purification methods. 

a. Determination of pH, acidity and alkalinity of a water sample. 

b. Determination of dissolved oxygen (DO) of a water sample. 

Analysis of food products: Nutritional value of foods, idea about food processing and 

food preservations and adulteration. a. Identification of adulterants in some common food 

items like coffee powder, asafoetida, chilli powder, turmeric powder, coriander powder 

and pulses, etc. b. Analysis of preservatives and colouring matter. 

Chromatography: Definition, general introduction on principles of chromatography, 

paper chromatography, TLC etc. a. Paper chromatographic separation of mixture of metal 

ion (Fe
3+

 and Al
3+

). b. To compare paint samples by TLC method.  



Ion-exchange: Column, ion-exchange chromatography etc. Determination of ion 

exchange capacity of anion / cation exchange resin (using batch procedure if use of 

column is not feasible). 

Analysis of cosmetics: Major and minor constituents and their function a. Analysis of 

deodorants and antiperspirants, Al, Zn, boric acid, chloride, sulphate. b. Determination of 

constituents of talcum powder: Magnesium oxide, Calcium oxide, Zinc oxide and 

Calcium carbonate by complexometric titration. 

Suggested Applications (Any one):  

a. To study the use of phenolphthalein in trap cases. 

b. To analyze arson accelerants. 

c. To carry out analysis of gasoline. 

Suggested Instrumental demonstrations: 

a. Estimation of macro nutrients: Potassium, Calcium, Magnesium in soil samples by 

flame photometry.  

b. Spectrophotometric determination of Iron in Vitamin / Dietary Tablets. 

c. Spectrophotometric Identification and Determination of Caffeine and Benzoic Acid in 

Soft Drink. 

Recommended Books: 

1. Willard, H. H. Instrumental Methods of Analysis, CBS Publishers. 

2. Skoog & Lerry. Instrumental Methods of Analysis, Saunders College Publications, 

New York. 

3. Skoog, D.A.; West, D.M. & Holler, F.J. Fundamentals of Analytical Chemistry 6th 

Ed.,Saunders College Publishing, Fort Worth (1992).  

4. Harris, D. C. Quantitative Chemical Analysis, W. H. Freeman.  

5. Dean, J. A. Analytical Chemistry Notebook, McGraw Hill. 

6. Day, R. A. & Underwood, A. L. Quantitative Analysis, Prentice Hall of India. 

7. Freifelder, D. Physical Biochemistry 2nd Ed., W.H. Freeman and Co., N.Y. 

USA(1982). 

8. Cooper, T.G. The Tools of Biochemistry, John Wiley and Sons, N.Y. USA. 16(1977). 

9. Vogel, A. I. Vogel’s Qualitative Inorganic Analysis 7th Ed., Prentice Hall. 

10. Vogel, A. I. Vogel’s Quantitative Chemical Analysis 6th Ed., Prentice Hall. 

11. Robinson, J.W. Undergraduate Instrumental Analysis 5th Ed., Marcel Dekker, Inc., 

New York (1995) 

 

B. Green Methods in Chemistry (CHE-SE-4024): 

Course Objectives: This course introduces students to the utilization of green chemistry 

from industrial perspective and provides exposure to methods by which environmental 

problems are evaluated and designing of sustainable solutions. 



Learning Outcome: Students shall be able to describe and evaluate chemical products 

and processes from environmental perspective, define and propose sustainable solutions 

and critically assess the methods for waste reduction and recycling. 

Tools of Green chemistry, Twelve principles of Green Chemistry, with examples.  

The following Real world Cases in Green Chemistry should be discussed: 

1. A green synthesis of ibuprofen which creates less waste and fewer byproducts (Atom 

economy). 

2. Surfactants for Carbon Dioxide – replacing smog producing and ozone depleting 

solvents with CO2 for precision cleaning and dry cleaning of garments. 

3. Environmentally safe antifoulant. 

4. CO2 as an environmentally friendly blowing agent for the polystyrene foam sheet 

packaging market. 

5. Using a catalyst to improve the delignifying (bleaching) activity of hydrogen peroxide. 

6. A new generation of environmentally advanced preservative: getting the chromium and 

arsenic out of pressure treated wood. 

7. Rightfit pigment: synthetic azopigments to replace toxic organic and inorganic 

pigments. 

8. Development of a fully recyclable carpet: cradle to cradle carpeting. 

Recommended Books: 

1. Manahan S.E. (2005) Environmental Chemistry, CRC Press 

2. Miller, G.T. (2006) Environmental Science 11th edition. Brooks/Cole 

3. Mishra, A. (2005) Environmental Studies. Selective and Scientific Books, New 

 

C. Chemical Technology & Society (CHE-SE-5014): 

Course Objective: The objective of the course is to enable students to have a firsthand 

understanding of different types of equipments needed in chemical technology and offer 

them concepts regarding some important parameters. The syllabus also emphasizes the 

dynamic nature of the relations between society on one hand and technological 

achievement from chemical industries on the other hand. In other words, it tries to 

explore societal and technological issues from a chemical perspective. 

Learning Outcome: Students shall be familiarized with processes and terminologies in 

chemical industry, like mass balance, energy balance etc. Learners will be able to use 

chemical and scientific literacy as a means to better understand the topics related to the 

society. 

Chemical Technology 

Different types of equipments needed in chemical technology, including reactors, 

distillation columns, extruders, pumps, mills, emulgators. Scaling up operations in 

chemical industry. 

Introduction to clean technology. Concept of relative humidity, molal humidity, dew 

point, partial saturation. Material Balance: Recycle, bypass in batch, stage wise and 



continuous operations in systems with and without chemical reactions. Energy balance: 

Energy balance of systems with and without chemical reactions. 

Society 

Social issues related to soil, air and water pollution. Energy crisis of modern society and 

search for alternatives such as energy from natural sources (i.e. solar and renewable 

forms), and from nuclear fission, biofuel etc. Pros and cons of use of materials like 

plastics and polymers and their natural analogues, Genetic engineering and the 

manufacture of drugs (proteins and nucleic acids, and molecular reactivity and 

interconversions) 

Recommended Book: 

1. John W. Hill, Terry W. McCreary & Doris K. Kolb, Chemistry for changing times 13th 

Ed.  

2. E.J. Hackett, O. Amsterdamska, M. Lynch and J. Wajcman (eds.), The Handbook of 

Science and Technology Studies, The MIT Press, 2008. 

3. D. MacKenzie and J. Wajcman (eds.), The Social Shaping of Technology, The Open 

University Press, 1999 

 

D. Fuel Chemistry (CHE-SE-6034): 

Course Objectives: This course discusses about the chemistry of various sources of 

energy. Students are expected to learn about the composition of coal and petroleum 

products, their extraction, purification methods and usage. A section also covers 

classification and applications of natural and synthetic lubricants. Students will also 

learn about the determination and significance of various industrially relevant physical 

parameters for different fuels and lubricants. 

Learning Outcomes: At the end of this course students will learn about the classes of 

renewable and non-renewable energy sources. Students will learn about the composition 

of coal and crude petroleum, their classification, isolation of coal and petroleum 

products and their usage in various industries. They will also learn to determine 

industrially significant physical parameters for fuels and lubricants. 

Fuel Chemistry  

Review of energy sources (renewable and non-renewable). Classification of fuels and 

their calorific value.  

Coal: Uses of coal (fuel and nonfuel) in various industries, its composition, carbonization 

of coal.Coal gas, producer gas and water gas—composition and uses. Fractionation of 

coal tar, uses of coal tar bases chemicals, requisites of a good metallurgical coke, Coal 

gasification (Hydro gasification and Catalytic gasification), Coal liquefaction and Solvent 

Refining. 

Petroleum and Petrochemical Industry: Composition of crude petroleum, Refining and 

different types of petroleum products and their applications. Fractional Distillation 

(Principle and process), Cracking (Thermal and catalytic cracking), Reforming Petroleum 

and non-petroleum fuels (LPG, CNG, LNG, bio-gas, fuels derived from biomass), fuel 



from waste, synthetic fuels (gaseous and liquids), clean fuels. Petrochemicals: Vinyl 

acetate, Propylene oxide, Isoprene, Butadiene, Toluene and its derivatives Xylene. 

Lubricants: Classification of lubricants, lubricating oils (conducting and non-conducting) 

Solid and semisolid lubricants, synthetic lubricants. Properties of lubricants (viscosity 

index, cloud point, pore point) and their determination. 

Recommended Books: 

1. E. Stocchi: Industrial Chemistry, Vol -I, Ellis Horwood Ltd. UK. 

2. P.C. Jain, M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, Delhi. 

3. B.K. Sharma: Industrial Chemistry, Goel Publishing House, Meerut. 

 

3) Students details: 
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4) Project Reports: 

A. Basic Analytical Chemistry (CHE-SE-3034): 

  

  



B. Green Methods in Chemistry (CHE-SE-4024): 

  

  
 



C. Chemical Technology & Society (CHE-SE-5014): 

 

  
 



D. Fuel Chemistry (CHE-SE-6034): 
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