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BASIC programs for curve fitting, numerical differentiation and integration (Trapezoidal 
-Raphson method). 

 
HANDS ON 
 
Introductory writing activities: Introduction to word processor and structure drawing 
(ChemSketch) software. Incorporating chemical structures, chemical equations, expressions 
from chemistry (e.g. Maxwell-
equation, etc.) into word processing documents/Latex. 
 
Handling numeric data: Spreadsheet software (Excel), creating a spreadsheet, entering and 
formatting information, basic functions and formulae, creating charts, tables and graphs. 
Incorporating tables and graphs into word processing documents. Simple calculations, 
plot  
hydrogenic orbitals, gas kinetic theory- Maxwell-Boltzmann distribution curves as function 
of temperature and molecular weight), spectral data, pressure-volume curves of van der 
Waals gas (van der Waals isotherms), data from phase equilibria studies. Graphical solution 
of equations. 
 
Numeric modelling: Simulation of pH metric titration curves. Excel functions LINEST and 
Least Squares. Numerical curve fitting, linear regression (rate constants from 
concentrationtime data, molar extinction coefficients from absorbance data), numerical 
differentiation (e.g. handling data from potentiometric and pH metric titrations, pKa of weak 
acid), integration (e.g. entropy/enthalpy change from heat capacity data). 
 
Statistical analysis: Gaussian distribution and Errors in measurements and their effect on 
data sets. Descriptive statistics using Excel. Statistical significance testing: The t test. The F 
test. 
 
Presentation: Presentation graphics 
 
Recommended Books: 

1. McQuarrie, D. A. Mathematics for Physical Chemistry University Science Books 
(2008). 

2. Mortimer, R. Mathematics for Physical Chemistry. 3rd  Ed. Elsevier (2005). 
3. Steiner, E. The Chemical Maths Book Oxford University Press (1996). 
4. Yates, P. Chemical calculations. 2nd  Ed. CRC Press (2007). 
5. Harris, D. C. Quantitative Chemical Analysis. 6th Ed., Freeman (2007) Chapters 3-5. 
6. Levie, R. de, How to use Excel in analytical chemistry and in general scientific data analysis, 

Cambridge Univ. Press (2001) 487 pages. 
7. Noggle, J. H. Physical chemistry on a Microcomputer. Little Brown & Co. (1985). 
8. Venit, S.M. Programming in BASIC: Problem solving with structure and style. Jaico 

Publishing House: Delhi (1996). 
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CHE-SE-3034: BASIC ANALYTICAL CHEMISTRY 
(Credits: 04) 
60 Lectures 
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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 (Fe3+ and Al3+). 
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: 
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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. th Ed., Prentice Hall. 

Quantitative Chemical Analysis 6th Ed., Prentice Hall. 
11. Robinson, J.W. Undergraduate Instrumental Analysis 5th Ed., Marcel Dekker, Inc., New 
York (1995). 
----------------------------------------------------------------------------------------------------------------
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CHE-SE-3044: CHEMICAL TECHNOLOGY & SOCIETY 
(Credits: 04) 
Theory: 60 Lectures 
 
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 

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. 
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