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SCHEME OF STUDIES 

Semester-Wise Course Plan (Fellows) 

FR: Fellowship Requirement, IR: Institutional Requirement, C: Core, O: Optional, NC: Non-credit  

Sr. No. Course Title Cr. Hrs. Course Status Total Cr. Hrs. 

FIRST SEMESTER (SPRING) – YEAR 1 

1 Advanced Physical Chemistry 3 C 

14 

2 Topics in Advanced Inorganic Chemistry 3 C 

3 Advanced Techniques in Chemistry 3 C 

4 Fundamentals of Nuclear Engineering 3 FR* 

5 Communication Skills 1 IR 

6 Grooming and Sprucing (Self Discipline) 1 NC IR 

7 Understanding of Quran-I 1 NC IR 

SECOND SEMESTER (SUMMER) – YEAR 1 

1  Chemistry of Nuclear Fuel Cycle 3 FR 
6 

2  Radiation and Chemical Safety 3 FR 

THIRD SEMESTER (FALL) – YEAR 1 

1  Advanced Materials Chemistry 3 C 

13 
2  Optional-1 3 O 

3  Optional-2 3 O 

4  Optional-3 3 O 

5  Understanding of Quran-II 1 NC IR  

FOURTH SEMESTER (SPRING) – YEAR 2 

1 Thesis Research 6 C 6 

FIFTH SEMESTER (SUMMER) – YEAR 2 

1 Thesis Research 6 C 6 

Total Credit Hours = 39 + 6 = 45 

FR* = Compulsory for all PEAC Fellows enrolled in MS Chemistry program. 
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Semester-Wise Course Plan (Regular Fee Paying) 

IR: Institutional Requirement, C: Core, O: Optional, NC: Non-credit  

Sr. No. Course Title Cr. Hrs. Course Status Total Cr. Hrs. 

FIRST SEMESTER (SPRING) – YEAR 1 

1 Advanced Physical Chemistry 3 C 

14 

2 Topics in Advanced Inorganic Chemistry 3 C 

3 Advanced Techniques in Chemistry 3 C 

4 Optional-1 3 O 

5 Communication Skills 1 IR 

6 Grooming and Sprucing (Self Discipline) 1 NC IR 

7 Understanding of Quran-I 1 NC IR 

SECOND SEMESTER (SUMMER) – YEAR 1 

Summer Break 

THIRD SEMESTER (FALL) – YEAR 1 

1 Advanced Materials Chemistry 3 C 

13 

2 Optional-2 3 O 

3 Optional-3 3 O 

4 Optional-4 3 O 

5 Understanding of Quran-II 1 NC IR 

FOURTH SEMESTER (SPRING) – YEAR 2 

1 Thesis Research 6 C 6 

FIFTH SEMESTER (SUMMER) – YEAR 2 

1 Thesis Research 6 C 6 

Total Credit Hours = 39 
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DETAILS OF APPROVED COURSES 

Note: 

 Condition of pre-requisites may be relaxed in special cases by the Head of Department, on the 

recommendation of instructor concerned. 
 Registered students of this program may register in courses offered by MS programs in other 

disciplines at PIEAS, if allowed by the Head of Department. 

Core Courses 

CY-590 Advanced Physical Chemistry 

Status  Credits Pre-requisites 

Core Course 3  Nil 

 

Molecular basis of macroscopic behavior, real gases, kinetic molecular theory of gases; Chemical 

Thermodynamics: Maxwell’s relations, Nernst heat theorem and its applications, phase 

equilibria, Clausius–Clapeyron equation, phase stability, ideal and non-ideal solutions, 

thermodynamics of mixing, excess functions, Debye-Hückel theory, statistical thermodynamics; 

Chemical Kinetics: Arrhenius equation, theories of reaction rates, thermal and photochemical 

chain reactions (e.g. H₂-Br₂, H₂O₂, decomposition of ozone, N2O5 and CH₃CHO), equilibrium and 

steady-state approximations, Exner plots; Quantum Mechanics: Schrödinger equation, particle in 

1D/3D box, quantum harmonic oscillator, rigid rotator, molecular orbital theory – LCAO, 

formation of H₂ and O₂ molecules using LCAO, Schrödinger equation solutions for He⁺ and H₂, 

time-independent perturbation theory. 

Recommended Books 

Atkins, P., de Paula, J., Keeler, J., Physical Chemistry, 12th edition, Oxford University Press, 2023. 

McQuarrie, D. A., Quantum Chemistry, 2nd edition, University Science Books, 2008. 

Levine, I. N., Physical Chemistry, 7th edition, McGraw-Hill Education, 2013. 

Glasstone, S., Thermodynamics for Chemists, East-West Press, 2002. 

Logan, S. R., Fundamentals of Chemical Kinetics, Longman Group Ltd., 1996. 

Engel, T., Reid, P., Physical Chemistry, 4th edition, Pearson, 2020. 

CY-591 Topics in Advanced Inorganic Chemistry 

Status  Credits Pre-requisites 

Core Course 3  Nil 

 

Structure and bonding; Symmetry and Group Theory: Character tables, point groups, main group 

chemistry, transition metal chemistry,  applications in vibrational spectroscopy; Coordination 

Chemistry: Isomerism, hybridization (CN 2–9), MO diagrams, CFSE, ligand field theory, Jahn-

Teller Theorem, trans-effect, ligand substitution and redox reactions, spectroscopic and magnetic 

properties; Lanthanides and Actinides: Occurrence, oxidation states, separation methods, 

reactions, and applications; Polymeric Inorganic Compounds: Chains (silicones, zeolites, clays), 
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rings (borazines, phosphazenes), cage compounds (boron, phosphorus); Organometallic 

Chemistry: Organometallics with η², η³, η⁴ and η⁶ ligands. 

Recommended Books 

Skoog, D. A., Holler, F. J., Crouch, S. R., Principles of Instrumental Analysis, 7th edition, Cengage 

Learning, 2017. 

Miessler, G. L., Fischer, P. J., Tarr, D. A., Inorganic Chemistry, 5th edition, Pearson, 2013. 

Cotton, F. A., Wilkinson, G., Murillo, C. A., Bochmann, M., Advanced Inorganic Chemistry, 6th 

edition, Wiley, 1999. 

Lee, J. D., Concise Inorganic Chemistry, 5th edition, Oxford University Press, 2008. 

Basolo, B. A., Johnson, R. G., Coordination Chemistry, 1st edition, St Lucie Press, 1986. 

Crabtree, R. H., The Organometallic Chemistry of the Transition Metals, 7th edition, Wiley, 2019. 

CY-600 Advanced Techniques in Chemistry 

Status  Credits Pre-requisites 

Core Course 3  Nil 

 

The analytical process, instrumental methods of chemical analysis, instrument performance 

figures, instrument standardization and calibration; Spectroscopic Methods: UV-Vis absorption, 

FTIR spectroscopy, Raman spectroscopy, Mass Spectrometry (MS), Nuclear Magnetic Resonance 

(NMR); Separation Techniques: Gas chromatography (GC), high performance liquid 

chromatography (HPLC), hyphenated techniques; Thermal Analysis Techniques: 

Thermogravimetric analysis (TGA), differential thermal analysis (DTA), differential scanning 

calorimetry (DSC), evolved gas analysis (EGA). 

Recommended Books 

Skoog, D. A., Holler, F. J., Crouch, S. R., Principles of Instrumental Analysis, 7th edition, Cengage, 

2017. 

Harvey, D., Modern Analytical Chemistry, 1st edition, McGraw-Hill, 2000. 

Harris, D. C., Lucy, C. A., Quantitative Chemical Analysis, 10th edition, W. H. Freeman, 2019. 

Christian, G. D., Dasgupta, P. K., Schug, K. A., Analytical Chemistry, 7th edition, Wiley, 2013. 

Rouessac, F., Rouessac, A., Chemical Analysis: Modern Instrumentation Methods and Techniques, 

3rd edition, Wiley, 2022. 

CY-574 Advanced Materials Chemistry 

Status  Credits Pre-requisites 

Core Course 3  Nil  

 

Overview of solid-state and nanochemistry, materials classification (0D–3D), surface area-to-

volume ratio, bonding in molecules vs solids, cohesive energy, electronic bands, and crystal 

lattices; Synthesis Methods: Top-down and bottom-up approaches, thin film deposition, core-

shell particles, hybrid composites, scale-up methods; Nanomaterials: Fullerenes, CNTs, graphene, 

carbon dots, chalcogenides, metal oxides, porous and magnetic materials, design of structure, 

composition, and dimensionality; Functionalization and Surface Modification: Covalent and non-

covalent modifications, supramolecular assemblies, MOFs, engineered defects, texture and 
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morphology control; Characterization Techniques: Qualitative and quantitative analysis (XRD, 

SEM, TEM, FTIR, UV-Vis, Raman, BET, TGA, DSC), magnetic/electrical property analysis. 

Recommended Books 

Smart, L. E., Moore, E. A., Solid State Chemistry: An Introduction, 5th edition, CRC Press, 2021. 

Klabunde, K. J., Sergeev, G. B., Nanochemistry, 2nd edition, Elsevier, 2013. 

Kirkland, A. I., Haigh, S. J., Nanocharacterisation, 2nd edition, Royal Society of Chemistry, 2015. 

Hosono, H., MacKenzie, K., Mishima, Y., Takezoe, H., Nanomaterials: Inorganic and Bioinorganic 

Perspectives, 1st edition, Elsevier, 2006. 

Reedijk, J., Poeppelmeier, K. R., Comprehensive Inorganic Chemistry III, 1st edition, Elsevier, 

2023. 

Banerjee, S., Tyagi, A. K., Functional Materials: Preparation, Processing and Applications, 1st 

edition, Elsevier, 2011. 

Fahlman, B. D., Materials Chemistry, 4th edition, Springer, 2023. 

Institutional Requirement 

CMS-501 Communication Skills 

Status  Credits Pre-requisites 

Institutional Req. 1 Nil  

 

Writing module: Preparation of a project proposal or technical report, writing letters, mission 

statements, office memos etc; Speaking module: Presentation of the project proposal or technical 

report; Listening module: Simulations of interviews, lectures and question-answer sessions; 

Reading module: Reading of a suitable fiction novel (approximately 30-50 pages a week) with the 

use of vocabulary support, completion of assigned tasks and discussions. 

Recommended Books 

Eric H. G., and Glendinning N., English for Electrical and Mechanical Engineering, Oxford University 

Press, 1995. 

Huckin T. N., and Oslen L.A., Technical Writing and Professional Communication for Nonnative 

Speakers of English, 2nd Edition, McGraw Hill, 1991.  

Swales J. M., and Feak C. B., Academic Writing for Graduate Students, A Course for Nonnative 

Speakers of English, 3rd Edition, Uni. of Michigan Press, 1994. 

CMS-511 Grooming and Sprucing (Self Discipline) 

Status  Credits Pre-requisites 

Institutional Req. NC Nil  

 

Student’s home town; Family set-up; School education; Performance in school; College education; 

Performance in college, University education; Performance in university; Religious education; 

Extra-curricular activities; Favorite subjects; Something special done for family; Brief description 

of family life; Personal impressions about studying at PIEAS; Politeness and courtesy, Some 

observations and/or suggestions about PIEAS, university dress code. Responsible behavior on 
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social media, non-verbal communication, Tolerance and emotional control in discussions, Social 

etiquette comprising of dress code, eating manners.  

Recommended Books 

Stephen R. Covey, The 7 Habits of Highly Effective People: Powerful Lessons in Personal Change, 

Simon and Schuster, 2004. 

Sean Covey, The 7 Habits of Highly Effective Teens: Workbook, Mango Media Inc., 2015. 

N.V. Peale, Power of Positive Thinking, Vermilion (2012).  

CMS-112 Understanding of Quran-I 

Status  Credits Pre-requisites 

Institutional Req. NC Nil  

 

Writing the meaning of Quranic Verbs & Translation of Quranic Sentences & Verses: 

Understanding of basic words of the Quran, phrases and sentences without verbs; Long verses of 

the Quran, Quranic vocabulary, particles (operative & non operative particles), compounds 

(Adjective & Possessive compound), pronouns (singular & plural) and types of plurals; Different 

styles of Quranic sentences, including nominal sentence, emphatic sentence, double emphatic 

sentence, negative sentence, interrogative sentence, oath –based sentences; Fundamental 

Quranic linguistic styles, expressions and idioms; Understanding of at least 30 to 40 % of each 

page of the holy Quran. 

Recommended Books 

Muallim ul Quran (Volume 1 - 3) by Dr. Ubaid ur Rahman 

CMS-113 Understanding of Quran-II 

Status  Credits Pre-requisites 

Institutional Req. NC Nil  

 

Understanding & Translation of Verses: Comprehension of hundreds of Quranic sentences & 

verses; common verses across different Quranic topics; basic and advance linguistic aspects of 

the Arabic; Language; difference between Quranic verbs in various forms, such as present, past 

and imperative; understanding of long verses of the holy Quran independently and 

comprehension of their interpretation; Understanding of at least 80 to 85 % of each page of the 

holy Quran;  

Recommended Books 

1. Muallim ul Quran (Volume 3 - 5) by Dr. Ubaid ur Rahman 

Fellowship Requirement 

NE-501 Fundamentals of Nuclear Engineering 

Status  Credits Pre-requisites 

Fellowship Req. 3  Nil  
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Role and importance of nuclear energy; Nuclear cross-sections; Reaction rates; Nuclear fission 

and chain reaction; Criticality conditions; Conversion and breeding, Reactor components and 

their characteristics; Classification and design features of research, production, and power 

reactors, Introduction to fast and fusion reactor systems; Different types of fuel cycles; Core and 

feed-material preparations; Uranium enrichment; Fabrication of fuel; Reprocessing of irradiated 

fuel; Process waste disposal; Reactor fuel requirements; Burnup studies of nuclear fuels; Fuel 

cycle performance of commercially available reactors; In-core fuel management and fuel 

management strategies. 

Recommended Books 

Lamarsh, J. R, Introduction to Nuclear Engineering, Addison-Wesley, 1983. 

Glasstone, S. and A. Sesonske, Nuclear Reactor Engineering, D Van Nostrand, 1981. 

Rahman, I. U. and Sheikh P. S., Introduction to Nuclear Engineering, Krieger, 1981. 

Graves H. W. Jr., Nuclear Fuel Management, John Wiley, 1979. 

CY-504 Chemistry of Nuclear Fuel Cycle 

Status  Credits Pre-requisites 

Fellowship Req. 3  Nil 

 

Chemistry of uranium: leaching chemistry, leaching processes for oxides, hydroxides, sulfides, 

disulfides, phosphates and silicates, chemistry of refining processes, solution purification, 

chemical precipitation, cementation, crystallization, ion-exchange, uranium enriched processes 

(gas centrifugation, laser separation, etc.), production and analysis of auxiliary materials (H2SO4, 

HF, F2, Ca, Mg etc.), metals (Al, Cu, Ni, Zn, Co, Au, etc.) recovery through electrolysis and 

precipitation. 

Recommended Books 

ZeevKarpas, Analytical Chemistry of Uranium, CRC Press, Taylor & Francis Group, Bocan Raton, 

London, New York, 2014. 

Nash, K. L. and Lumetta, G. J., Advanced Separation Techniques for Nuclear Fuel Reprocessing and 

Radioactive Waste Treatment, Woodhead Publishing Limited, 2011. 

Büchel, K. H., Moretto, H. H., Woditsch, P., Industrial Inorganic Chemistry, Second Edition, WILEY-

VCH Verlag GmbH, 2007. 

Quality System Implementation for Nuclear Analytical Techniques, Training Courses Series No. 

24, International Atomic Energy Agency, Vienna, 2004. 

Choppin, G. R., Liljenzin, J., and Rydberg, J., Radiochemistry and Nuclear Chemistry, 3rd Edition, 

Elsevier, 2002. 

CY-505 Radiation and Chemical Safety 

Status  Credits Pre-requisites 

Strategic Course 3  Nil 

 

Radiation sources; biological effects of radiation; Radiation interaction and detection; Standards 

of radiation protection; Calculation of exposure and dose. Principles, working and selection of 

Instruments for personal dosimetry and environmental surveillance; Attenuation coefficients 

and build-up factors. Gamma rays; Shielding of sources with different geometrical shapes; Shields 
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with internal sources; Multilayered Concept of removal cross -sections; Removal - attenuation 

and removal diffusion calculations; Principles of shielding. General safety rules, Waste Disposal, 

Chemical Hazards, Materials Safety Data Sheets (MSDS) and their use, Health & Physical Hazards, 

hazards identification, human exposure assessment, Communication & Labels, Protective 

Equipment, Handling & Storage, Chemical Management, Chemical Inventory, Incompatible 

chemicals, Emergency Procedures. 

Recommended Books 

Hill, R. H., Finister, D. C., Laboratory Safety for Chemistry Students, 2nd edition, John Wiley, 2016. 

Christian, G. D., Purnendu, K., Dasgupta, S., Schug, K. A., Analytical Chemistry, 7th edition, John 

Wiley & Sons, Inc., 2014. 

Johnson, T. E., Birky, B. K., Health Physics and Radiological Health, Lippincott Williams & Wilkins, 

2011. 

Cember, H., Johnson, T., Introduction to Health Physics, 4th Ed., McGraw Hill, 2008. 

Turner, J. E., Atoms, Radiations and Radiation Protection, Willey-VCH, 2004. 

Optional Courses 

CY-500 Mathematics and Statistics for Chemists 

Status  Credits Pre-requisites 

Optional Course 3  Nil  

 

Basic and Applied Mathematics: Fundamental algebra and functions, trigonometric, logarithmic, 

and exponential functions, series expansions, complex numbers, vector algebra, matrices, 

determinants, eigenvalues and eigenvectors, differentiation and integration, partial 

differentiation, ordinary differential equations, maxima and minima, applications of calculus to 

physical chemistry problems; Statistics and Data Handling: Basic probability theory, descriptive 

and inferential statistics, measures of central tendency and dispersion, regression and 

correlation, hypothesis testing, ANOVA, experimental design, error analysis and propagation, 

calibration methods, quality control techniques, statistical applications in data analysis. 

Recommended Books 

Mortimer, R. G., Blinder, S. M. Mathematics for Physical Chemistry, 5th ed., Elsevier, 2023. 

Boas, M. L. Mathematical Methods in the Physical Sciences, 3rd ed., Wiley, 2005. 

Barrante, J. R. Applied Mathematics for Physical Chemistry, 3rd ed., Waveland Press, 2016. 

Miller, J. N., Miller, J. C. Statistics and Chemometrics for Analytical Chemistry, 7th ed., Pearson, 

2018. 

Otto, M. Chemometrics: Statistics and Computer Application in Analytical Chemistry, 4th ed., 

Wiley-VCH, 2023. 

Bruce, P., Bruce, A., Gedeck, P. Practical Statistics for Data Scientists, 2nd ed., O’Reilly, 2020. 

Montgomery, D. C. Design and Analysis of Experiments, 10th ed., Wiley, 2019. 
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CY-501 Atomic Spectroscopy 

Status  Credits Pre-requisites 

Optional Course 3  Nil  

 

Spectrometric methods of analysis, optical atomic spectrometry, Components of the instruments, 

Atomic absorption and atomic fluorescence spectrometry (flame, flameless, hydride generation), 

Atomic emission spectrometry (arc, spark, ICP, DCP), Atomic mass spectrometry, Mossbaur 

spectroscopy, Atomic X-ray spectrometry (WDXRF and EDXRF); Instrumentation, interferences 

and applications; X-ray diffraction (XRD), X-ray photoelectron spectroscopy (XPS). 

Recommended Books 

Skoog, D. A., Holler, F. J., Crouch, S. R., Principles of Instrumental Analysis, 7th edition, Cengage 

Learning, 2017. 

Svanberg, S., Atomic and Molecular Spectroscopy: Basic Concepts and Applications, 2nd edition, 

Springer, 2023. 

Margui, E., Grieken, R. V., X-ray Fluorescence Spectrometry and Related Techniques: An 

Introduction, K edition, Momentum Press, 2013. 

Dean, J. R., Practical Inductively Coupled Plasma Spectroscopy, 2nd edition, John Wiley & Sons, 

2019. 

Hollas, J. M., Modern Spectroscopy, 4th edition, Wiley, 2004. 

Welz, B., Sperling, M., Atomic Absorption Spectrometry, 3rd edition, John Wiley and Sons, 2002. 

CY-502 Chemistry of Synthetic Polymers 

Status  Credits Pre-requisites 

Optional Course 3  Nil  

 

Types of synthetic polymers, synthesis processes i.e. step growth polymerization, chain 

polymerization, ionic polymerization, copolymerization, coordination polymerization and ring-

opening polymerization, Kinetics and mechanism of each of the techniques. Types of 

polymerization processes i.e. bulk, solution, emulsion, suspension, gas phase, and batch vs. 

continuous fluidized bed. Structure and properties relationship of linear chain, branched, cross-

linked, networked polymers with examples from PE, PVC, Polyesters, Polyurethane, Polyimides, 

Polyamides, epoxies, etc. Controlling parameters to modify properties (such as molecular 

weights, branching, crosslinking, and crystallinity), rheological and viscoelastic behavior of 

polymers and controlling parameters. 

Recommended Books 

Akay, M., Introduction to Polymer Science and Technology, Bookboon, 2013. 

Odian, G., Principles of Polymerization, 4th edition, John Wiley & Sons, 2004. 

Tatrishvili, T., Abadie, M. J. M., Advanced Topics in Polymer Chemistry and Materials Science, 1st 

edition, Apple Academic Press, 2025. 

Davis, F. J., Polymer Chemistry: A Practical Approach, 1st edition, Oxford University Press, 2004. 

Carraher, C. E., Carraher’s Polymer Chemistry, 8th edition, CRC Press, 2010. 

Ebewele, R. O., Polymer Science and Technology, 1st edition, CRC Press, 2000. 



MS Chemistry Curriculum 2025 

Department of Chemistry, PIEAS Page 13 of 23 

CY-503 Advanced Chemistry Laboratory 

Status  Credits Pre-requisites 

Optional Course 3  Instructor’s Consent 

 

Complexometry:  

1. Determination of hardness, pH and conductivity of a demineralizer water effluent. 

UV-Vis Spectrophotometry:  

2. Spectrophotometric determination of iron, manganese and chromium in mixture. 

Flame Photometer:  

3. Determination of sodium in mineral water by flame photometry. 

Atomic Absorption Spectrometer:  

4. Determination of lead in brass by atomic absorption spectrometry. 

Potentiometry:  

5. Potentiometric titration of chloride and iodide in a mixture using a silver electrode. 

Dissolved Oxygen Meter:  

6. Determination of dissolved oxygen in lake water. 

Gas Chromatography:  

7. Separation of a mixture of aromatic hydrocarbons (BTX) by GC. 

High Performance Liquid Chromatography:  

8. Determination of caffeine in a commercial soft drink by HPLC chromatography. 

Liquid Scintillation Counter:  

9. Determination of tritium activity in a water sample by liquid scintillation counter. 

Gamma Spectrometer:  

10. Gamma spectroscopy using NaI(Tl) and HPGe detectors. 

Fourier Transform Infrared Spectrometer:  

11. Identification of a polymeric film by ATR-FTIR technique. 

Thermal Analysis:  

12. Measurement of thermal stability and properties of polymer composite by TGA. 

Differential Scanning Calorimetry:  

13. Curing studies of epoxies on differential scanning calorimeter. 

Melt Processing:  

14. Study of effects of additives on melt processing parameters of thermoplastics. 

Recommended Books 

Christian, G. D., Purnendu, K., Dasgupta, S., Schug, K. A., Analytical Chemistry, 7th edition, John 

Wiley & Sons, Inc., 2014. 

Garland, C., Nibler, J., Shoemaker, D., Experiments in Physical Chemistry, 8th edition, Science 

Engineering & Math, 2011. 

Mohring, J. R, Hammond, C. N., Schatz, P. F., Techniques in Organic Chemistry, 3rd edition, W. H. 

Freeman and Company, 2010. 

Mendham, J., Denny, R. C., Barnes, J. D., Thomas, M., Sivasankar, B., Vogel's Textbook of 

Quantitative Chemical Analysis, 6th edition, Pearson, 2009. 

Skoog, D. A., West, D. M., Holler, F. J., Crouch, S. R., Analytical Chemistry An Introduction, 7th 

edition, Saunders College Publishing, 2000. 
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CY-506 Electrochemistry 

Status  Credits Pre-requisites 

Optional Course 3  Nil 

 

Electrodes, Electrode-electrolyte interface, Descriptions of double layer, Kinetics of electrode 

processes, Polarization (ohmic, activation and concentration) and depolarization, Faraday’s law, 

Nernst equation, Electrochemical cells, Electrolysis, Stationary and rotating electrodes, 

Corrosion, types of corrosion and corrosion’s control, Principle of electroanalytical chemistry, 

stationary and rotating electrodes, Potentiometry (potentiometric electrodes, pH measurement, 

membrane and ion-selective electrodes, potentiometric titrations), Voltammetry (polarography, 

linear sweep voltammetry, cyclic voltammetry, voltammetric titrations), Coulometry and 

Conductometry, AC impedance spectroscopy, Electrochemical data interpretation, Construction 

of equivalent circuits, Butler–Volmer equation, Tafel plot. 

Recommended Books 

Skoog, D. A., Holler, F. J., Crouch, S. R., Principles of Instrumental Analysis, 7th edition, Thomson 

Brooks/Cole, 2017. 

Callister, W. D., Materials Science and Engineering, 7th edition, John Wiley & Sons, Inc., 2007. 

Monk, P. M. S., Fundamentals of Electroanalytical Chemistry, John Wiley & Sons, 2002. 

Wang, J. Analytical Electrochemistry, 2nd edition, John Wiley & Sons, 2001. 

Bard, A. J., Faulkner, L. R., Electrochemical Methods: Fundamentals and Applications, 2nd edition, 

John Wiley & Sons, 2001. 

CY-507 Separation Techniques 

Status  Credits Pre-requisites 

Optional Course 3  Nil 

 

Physical and chemical principles of separations; Theory, Principles, Instrumentation and 

applications of gas, liquid, and supercritical fluid chromatography: Van Deemter equation, 

Column chromatography, Ion-exchange chromatography, Size-exclusion chromatography; 

Physical processes, modern instrumentation, and response characteristics of chromatography 

detectors; Hyphenated techniques; Miscellaneous separation techniques: Electrophoresis, 

Solvent extraction, and Membrane separation; fundamentals of membrane separation, 

membrane preparation and characterizations, theories of membrane transportation, and 

membrane applications. 

Recommended Books 

Skoog, D. A., Holler, F.J., Crouch, S. R., Principles of Instrumental Analysis, 7th edition, Thomson 

Brooks/Cole, 2017. 

Baker, R. W., Membrane Technology and Applications, 3rd edition, John Wiley & Sons, 2012. 

Mohring, J. R, Hammond, C. N., Schatz, P. F., Techniques in Organic Chemistry, 3rd edition, W. H. 

Freeman and Company, 2010. 

Skoog, D. A., Holler, F. J., Crouch, S. R., Fundamentals of Analytical Chemistry, 8thedition, Thomson, 

2004. 

Fifield, F. W., Kealey, D., Principles and Practice on Analytical Chemistry, 5th edition, Blackwell 

Science Ltd., 2000. 
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CY-510 Scientific Writing and Research Methodology 

Status  Credits Pre-requisites 

Optional Course 3  Nil  

 

Scientific research and knowledge, sources of knowledge, scientific method, types and 

classifications of research, goals of research, research ethics and integrity; Research Planning and 

Proposal Development: Problem identification, hypothesis formulation, prioritizing research 

topics, components of a research proposal, literature review, conceptual framework, research 

objectives, methodology, data analysis, ethical considerations, budgeting, funding; Scientific 

Literature and Referencing: Literature search strategies, use of databases (SciFinder, Reaxys, 

Web of Science), academic library tools, distinguishing peer-reviewed sources, citation styles, 

reference management, avoiding plagiarism; Scientific Writing Skills: Structure of 

research/review articles and theses (abstract, introduction, methods, results, discussion, 

conclusion), outlines, writing styles, literature review writing, grammar, passive vs active voice, 

concise writing, scientific terminology; Tools for Scientific Communication: Formatting in Word 

and LaTeX, ChemDraw and Chem3D for molecular drawing and simulations, Excel and Origin for 

data tables and graphs, PowerPoint for posters and oral presentations, visual aids integration; 

Presentation and Communication: Oral and poster presentations, communicating research 

proposals, handling feedback, revising drafts, scientific memos and email etiquette. 

Recommended Books 

Gastel, B., Day, R. A., How to Write and Publish a Scientific Paper, 9th edition, Bloomsbury 

Academic, 2022. 

Schimel, J., Writing Science: How to Write Papers That Get Cited and Proposals That Get Funded, 

1st edition, Oxford University Press, 2012. 

Walliman, N., Research Methods: The Basics, 3rd edition, Routledge, 2021. 

Kumar, R., Research Methodology: A Step-by-Step Guide for Beginners, 5th edition, Sage, 2018. 

Heard, S. B., The Scientist’s Guide to Writing: How to Write More Easily and Effectively throughout 

Your Scientific Career, 2nd edition, Princeton University Press, 2022. 

Alley, M., The Craft of Scientific Presentations: Critical Steps to Succeed and Critical Errors to 

Avoid, 2nd edition, Springer, 2013. 

Matthews, J. R., Matthews, R. W., Successful Scientific Writing: A Step-by-Step Guide for the 

Biological and Medical Sciences, 4th edition, Cambridge University Press, 2014. 

CY-571 Artificial Intelligence in Chemistry 

Status  Credits Pre-requisites 

Core Course 2+1 Nil 

 

Evolution of artificial intelligence (AI) in chemistry; Data Science in Chemistry: Big data 

management and curation in chemistry, chemical data formats (SMILES, InChI, fingerprints), 

visualization techniques, data-driven inquiry in chemistry, ethical considerations in chemical 

data science; Tools and Programming for AI in Chemistry: Python packages for AI (Numpy, 

Matplotlib, Regex, Pandas), machine learning libraries (scikit-learn, TensorFlow), 

cheminformatics APIs, collaborative tools, AI-enhanced scientific communication; Machine 

Learning: Machine learning and its types, dimensionality reduction and classification (PCA, LDA, 

PLS, PLS-DA, O-PLS), QSPR/QSAR modeling, regression and classification for chemical property 
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prediction; Deep Learning and Neural Networks: Neural networks and deep learning 

fundamentals, deep learning for molecular property prediction, spectral pattern recognition, AI-

driven chemical prediction case studies; Applications of AI in Chemistry: AI in drug design and 

molecular modeling, prediction of molecular interactions and docking, virtual screening, 

retrosynthesis and reaction modeling, by-product and site prediction, AI in biotransformation 

and reactivity profiling, high-throughput and real-time experimentation, spectroscopic data 

analysis (IR, NMR, UV-Vis), applied projects in AI-driven chemistry, AI tools for scientific 

presentation, collaborative research and communication. 

Recommended Books 

Russell, S., Norvig, P., Artificial Intelligence: A Modern Approach, 4th edition, Pearson, 2021. 

Cartwright, H., Using Artificial Intelligence in Chemistry and Biology: A Practical Guide, 1st 

edition, CRC Press, 2008. 

Brown, N., Artificial Intelligence in Drug Discovery, 1st edition, Royal Society of Chemistry, 2020. 

Cartwright, H., Machine Learning in Chemistry: The Impact of Artificial Intelligence, 1st edition, 

Royal Society of Chemistry, 2020. 

Géron, A., Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow, 2nd edition, 

O’Reilly, 2019. 

Kulkarni, S., Bhandari, S., Varshney, D., William, P., Artificial Intelligence for Chemical Sciences: 

Concepts, Models, and Applications, 1st edition, Apple Academic Press, 2025. 

Guha, R., Bender, A., Computational Approaches in Cheminformatics and Bioinformatics, 1st 

edition, Wiley, 2012. 

CY-572 Advanced Organic Chemistry 

Status  Credits Pre-requisites 

Optional Course 3  Nil  

 

Frontier molecular orbital theory; Organic Synthesis and Reaction Mechanisms: Alkylation, 

arylation and acylation of active methylene compounds, Claisen, Knoevenagel and Reformatsky 

condensations, Mannich and Wittig reactions, oxidation and reduction of hydrocarbons and O, N-

containing compounds, molecular rearrangements, reactive intermediates, chemistry of free 

radicals, Boron/silicon reagents, phase-transfer catalysis, solid phase synthesis, protecting 

groups, retrosynthesis; Heterocyclic Chemistry: 5,6-membered heterocycles with up to two 

heteroatoms; Pericyclic Reactions: Cycloadditions, sigmatropic rearrangements, Woodward-

Hoffmann rules. 

Recommended Books 

Smith, M. B., March’s Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, 9th 

edition, Wiley, 2025. 

Clayden, J., Greeves, N., Warren, S., Organic Chemistry, 2nd edition, Oxford University Press, 2012. 

Carey, F. A., Sundberg, R. J., Advanced Organic Chemistry, Part A: Structure and Mechanisms, 5th 

edition, Springer, 2007. 

Carey, F. A., Sundberg, R. J., Advanced Organic Chemistry, Part B: Reaction and Synthesis, 5th 

edition, Springer, 2008. 

Joule, J. A., Mills, K., Heterocyclic Chemistry, 5th edition, Wiley, 2010. 

Smith, M. B., Organic Synthesis, 5th edition, Elsevier, 2024. 
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Li, J. J., Name Reactions: A Collection of Detailed Mechanisms and Synthetic Applications, 7th 

edition, Springer, 2025. 

CY-573 Computational Chemistry 

Status  Credits Pre-requisites 

Optional Course 2+1 Nil  

 

Principles of molecular modeling and simulation, theoretical frameworks, role of approximations, 

applications in modern chemical research; Molecular Mechanics and Conformational Analysis: 

Force fields and potential energy functions, geometry optimization, multidimensional 

minimization, simulated annealing, conformational space exploration, global minimum search; 

Molecular Dynamics and Monte Carlo Simulations: Initial value problems, numerical integration 

schemes, molecular trajectories, Monte Carlo sampling, thermodynamic property predictions; 

Electronic Structure Methods: Hückel theory, semi-empirical methods (MOPAC, ZINDO), ab initio 

methods (HF, MP2, CI, CCSD), basis set selection, electron correlation, accuracy and limitations; 

Density Functional Theory (DFT): Kohn-Sham formalism, exchange-correlation functionals (LDA, 

GGA, hybrid, meta-GGA), comparison with ab initio methods, applications in structure, reactivity, 

and spectroscopy; Computational Applications in Research: Case studies in drug design, materials 

modeling and catalysis, reaction pathway analysis, transition state modeling, integration with 

experimental techniques; Software and Automation: Advanced use of Gaussian, GAMESS, ORCA, 

VASP, Quantum ESPRESSO, Cerius2, workflow automation, high-throughput simulations; Data 

Processing and Visualization: Molecular visualization, spectral analysis, FFT, noise reduction, 

matrix operations, statistical analysis, model fitting (linear & nonlinear), Levenberg-Marquardt 

algorithm, error estimation. 

Recommended Books 

Cramer, C. J., Essentials of Computational Chemistry: Theories and Models, 2nd edition, Wiley, 

2004. 

Jensen, F., Introduction to Computational Chemistry, 3rd edition, Wiley, 2017. 

Lewars, E. G., Computational Chemistry: Introduction to the Theory and Applications of Molecular 

and Quantum Mechanics, 4th edition, Springer, 2024. 

Young, D. C., Computational Chemistry: A Practical Guide for Applying Techniques to Real-World 

Problems, 1st edition, Wiley, 2001. 

Nielsen, J. N., Computational Chemistry, 3rd edition, Wiley, 2023. 

Schrier, J., Learning Quantum Chemistry Through Open Source Programming: Python and Psi4, 

1st edition, MIT Press, 2021. 

CY-580 Environmental Chemistry 

Status  Credits Pre-requisites 

Optional Course 3  Nil  

 

Scope and significance of environmental science, environmental sustainability and conservation, 

anthropogenic impact on environmental systems; Atmospheric Pollution and Climate Change: 

Atmospheric structure and composition, sources and chemistry of air pollutants (CO₂, NOₓ, SOₓ, 

PM), photochemical smog, greenhouse gases, ozone layer depletion, indoor air pollution, climate 
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modeling and mitigation; Water Pollution and Water Treatment: Water chemistry basics, major 

pollutants (heavy metals, nutrients, organics), industrial and municipal effluents, 

bioaccumulation, eutrophication, water treatment methods (physical, chemical, biological, 

advanced oxidation); Land Pollution and Contaminant Fate: Soil composition and chemistry, 

agrochemical and industrial contamination, solid and hazardous waste management, leaching, 

mobility and fate of pollutants, remediation technologies; Environmental Toxicology and Risk 

Assessment: Toxicity pathways, dose-response relationships, bioindicators, biomarkers, 

ecological and human health risk assessment, regulatory limits; Emerging Contaminants and 

Green Chemistry: Pharmaceuticals, microplastics, endocrine disruptors, sustainable chemical 

design, pollution prevention strategies; Environmental Monitoring and Legislation: Quality 

assurance and safety aspects, environmental standards (EPA, EU, WHO), policy frameworks, 

global treaties. 

Recommended Books 

Manahan, S. E., Environmental Chemistry, 11th edition, CRC Press, 2022. 

Baird, C., Cann, M., Environmental Chemistry, 5th edition, W. H. Freeman, 2012. 

Schwarzenbach, R. P., Gschwend, P. M., Imboden, D. M., Environmental Organic Chemistry, 3rd 

edition, Wiley, 2016. 

Wright, D. A., Welbourn, P., Environmental Toxicology, 1st edition, Cambridge University Press, 

2002. 

Fifield, F. W., Haines, P. J., Environmental Analytical Chemistry, 2nd edition, Wiley-Blackwell, 

2000. 

Ahluwalia, V. K., Kidwai, M., New Trends in Green Chemistry, 2nd edition, Springer, 2012. 

Connell, D. W., Basic Concepts of Environmental Chemistry, 2nd edition, CRC Press, 2005. 

CY-582 Pharmaceutical Chemistry 

Status  Credits Pre-requisites 

Optional Course 3  Nil  

 

Scope and historical development, regulatory and ethical frameworks; Pharmacodynamics and 

Pharmacokinetics: Drug–receptor interactions, signaling mechanisms, agonists and antagonists, 

dose–response relationships, pharmacokinetics (ADME), drug toxicity, pharmacogenomics; Drug 

Design and Discovery: Structure–activity relationships (SAR), quantitative SAR (QSAR), 

pharmacophore modeling, prodrug strategies, computer-aided drug design (CADD), molecular 

docking, lead optimization; Analytical and Bioanalytical Techniques: Chromatographic (HPLC, 

GC) and spectroscopic (NMR, MS, UV-Vis, IR) methods, bioassays, stability studies, quality control 

procedures; Radiopharmaceutical Chemistry: Fundamentals of nuclear chemistry, radioactive 

decay, radionuclide production (reactor, cyclotron, generator-based), radiation safety, 

radiolabeling methods, bioconjugation and click chemistry, PET/SPECT imaging agents, 

therapeutic radiopharmaceuticals, quality control (radio-TLC, HPLC, gamma spectroscopy), 

emerging trends including nanoparticle-based radiopharmaceuticals; Specialized Topics and 

Applications: Targeted drug delivery systems, hybrid imaging probes, theranostics, integration of 

computational and experimental methods, translational challenges in pharmaceutical and 

radiopharmaceutical development. 

Recommended Books 

Patrick, G. L., An Introduction to Medicinal Chemistry, 7th edition, Oxford University Press, 2023. 
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Lemke, T. L., Williams, D. A., Foye’s Principles of Medicinal Chemistry, 8th edition, Lippincott 

Williams & Wilkins, 2024. 

Kowalsky, R. J., Falen, S. W., Radiopharmaceuticals in Nuclear Pharmacy and Nuclear Medicine, 

4th edition, American Pharmacists Association, 2020. 

Welch, M. J., Redvanly, C. S., Handbook of Radiopharmaceuticals: Radiochemistry and 

Applications, 1st edition, Wiley, 2003. 

Saha, G. B., Fundamentals of Nuclear Pharmacy, 7th edition, Springer, 2018. 

Baron, R., Computational Drug Discovery and Design, 1st edition, Springer, 2012. 

Brunton, L. L., Knollmann, B. C., Goodman & Gilman’s The Pharmacological Basis of Therapeutics, 

14th edition, McGraw-Hill, 2022. 

CY-601 Chemistry of Energetic Materials 

Status  Credits Pre-requisites 

Optional Course 3  CY 590/Instructor’s Consent 

 

Energetic materials and their selection criteria, Structural investigation of energetic materials, 

Method for preparing energetic compounds, polycyclic amines chemistry, Nitration with 

nitronium salts. Selection of binders, oxidizers, Catalysts and processing aids, Combustion 

chemistry, Types of igniters, Thermal decomposition studies of model compounds, Solid 

propellants, Solid propellant grain design, Safety characteristics of solid propellants, Composite 

propellants, Thermal insulations, Liners and inhibitors. 

Recommended Books 

Pang, W., Gromov, A. A., DeLuca, L. T., Cumming, A. S., Innovative Energetic Materials: Properties, 

Combustion Performance and Application, Springer, 2020. 

Goncalves, R. F. B., Rocco, J. A. F. F., Iha K., Energetic Materials Research, Applications, and New 

Technologies, IG Global, 2018. 

Olah, G. A., Chemistry of Energetic Materials, Academic Press, 2012. 

Teipel, U., Energetic Materials: Particle Processing and Characterization, WILEY-VCH Verlag 

GmbH & Co., 2005. 

Politzer, P., Murray, J. S., Energetic Materials: Part 1 – Decomposition, Crystal Growth and 

Molecular Properties, Elsevier, 2003. 

Politzer, P., Murray, J. S., Energetic Materials: Part 2 – Detonation and Combustion, Elsevier, 2003. 

CY-602 Synthetic Chemistry 

Status  Credits Pre-requisites 

Optional Course 3  CY 591/Instructor’s Consent 

 

Techniques for purification, drying and transfer of reagents/products for air and moisture 

sensitive chemical reactions. Synthesis of coordination compounds, metallocene. Organic 

synthesis: Synthesis using alkylation, halogenation, sulfonation, amination and oxidation and 

reduction etc., Chemical Industry, Homo and heterogeneous catalysis. 

Recommended Books 

Leonard, J. L., Procter, B. G., Advanced Practical Organic Chemistry, 3rd edition, CRC Press, 2013. 

Schubert, U., Hüsing, N., Synthesis of Inorganic Materials, 3rd edition, Wiley VCH, 2012. 
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Weissermel, K., Arpe, A. J., Industrial Organic Chemistry, 3rd Edition, Wiley, 2008. 

Nuffield Foundation, Chemical Engineering Students' Book: Nuffield Advanced Chemistry Special 

Study, The Nuffield Trust, 2004. 

Groggins, P. H., Unit processes in Organic Synthesis, 5th edition, Tata MC Graw-Hill Company 

Limited, 2004. 

CY-603 Membrane Science and Technology 

Status  Credits Pre-requisites 

Optional Course 3  CY 502/Instructor’s Consent 

 

Membranes, Membrane module and design, Membrane materials, processing and 

characterizations, Transport in membranes, Thermodynamics of membrane preparation and 

separation, Fouling and concentration polarizations. Membrane applications: Liquid-liquid 

separation, Gas separation, etc. Water treatment technologies: e.g., Microfiltration (MF), 

Ultrafiltration (UF), Nanofiltration (NF) and Reverse osmosis (RO). Membranes applications in 

nuclear industry: Separation of Boric acid, liquid radioactive waste treatment and Nuclear fuel 

reprocessing. Emergent membrane technologies: e.g, Electro-dialysis, Forward osmosis, Pressure 

retarded osmosis. Membranes for energy productions and storage: Membrane contactors, 

Membrane reactors, Batteries and Fuel cells. 

Recommended Books 

Singh, R., Hankins, N., Emerging Membrane Technology for Sustainable Water Treatment, 1st 

edition, Elsevier Science, 2016. 

Baker, R. W., Membrane Technology and Applications, 3rd edition, John Wiley & Sons, 2012. 

Basile, A., Gallucci, F., Membranes for Membrane Reactors: Preparation, Optimization and 

Selection, 1st edition, John Wiley & Sons, 2011. 

Basile, A., Nune, S. P., Advanced Membrane Science and Technology for Sustainable Energy and 

Environmental Applications, 1st edition, Woodhead Publishing, 2011. 

Peinemann, K. V., Nunes, S. P., Membranes for Energy Conversion, Volume 2, Wiley VCH, 2008. 

CY-604 Polymer Additives and Blends 

Status  Credits Pre-requisites 

Optional Course 3  CY 502/Instructor’s Consent 

 

Types of additives; Chemistry and mechanisms of antioxidants; Heat stabilizer; crosslinking 

agents; Plasticizer; Fillers; Impact modifier; Lubricant; Coupling agents; flame retardant and 

colorants in polymers; Chemical; Physical and toxicological requirements for additives; Safety 

issues; Polymer blending; Theory and methods of blending;, Methods of compatibilisation; Role 

of compatibilser and Compatibilising mechanism; Processing of blends and their effects on 

morphology; characterization of blends; Current developments in polymer blends. 

Recommended Books 

Kresta, J. E., Polymer Additives (Polymer Science and Technology Series), Springer, 2013. 

Mikitaev, A. K., Ligidov, M. K., Zaikov, G. E, Polymers, Polymer Blends, 

Polymer Composites and Filled Polymers: Synthesis, Properties, and Applications, 1st edition, 

Nova, 2006. 
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Bart, J. C. J., Additives in Polymers: Industrial Analysis and Applications, John Wiley Interscience, 

1st edition, 2005. 

Utracki, L. A., Polymer Blends, Volume 11, Rapra Publishing, 2000. 

Paul, D. R., Bucknall, C. B., Polymer Blends: Formulation, John Wiley Interscience, 2000. 

CY-605 Chemosensors and Biosensors 

Status  Credits Pre-requisites 

Optional Course 3  CY 506/Instructor’s Consent 

 

Requirement and Applications; Forces governing exchangeable interactions; Molecular 

recognition and transduction; signal acquisition; Modification of sensor surfaces and 

immobilization techniques; Label free bio sensing. Physical sensors, Electrochemical sensors, 

Optical sensors, Surface Plasmon Resonance (SPR), Silicon Field effect transistor sensors, 

Piezoelectric resonators, cantilevers etc, Recent developments in commercial biosensors, 

Sensitivity and accuracy for detection of blood constituents (e.g., glucose, urea, creatinine) and 

disease biomarkers. 

Recommended Books 

Karunakaran, C.,Bhargava, K., Biosensors and Bioelectronics, 1st edition, Elsevier, 2015. 

Banica, F. G., Chemical Sensors and Biosensors: Fundamentals and Applications, 1st edition, 

Wiley-Blackwell, 2012. 

Wang, B., Anslyn, E. V., Chemosensors: Principles, Strategies, and Applications, John Wiley & Sons, 

Inc., 2011. 

Eggins, B. R., Chemical Sensors and Biosensors, 1st edition, John Wiley & Sons, 2009. 

Cooper, M. A., Label-Free Biosensors: Techniques and applications, Cambridge University Press, 

2009. 

CY-606 Surface Chemistry and Catalysis 

Status  Credits Pre-requisites 

Optional Course 3  CY 590/Instructor’s Consent 

 

Structure of solid surfaces, physiosorption and chemisorption , adsorption isotherms, Adsorbate 

overlayers, Brunauer-Emmett-Teller (BET) surface area analysis, physical and electronic 

properties of surfaces, Kinetics and Thermodynamic aspects of surfaces, adsorption and catalysis 

on surfaces, surface science approach to heterogeneous catalysis, Heterogeneous catalysis - Role 

of surface in catalysis, Mechanism of Heterogeneous catalysis-Langmuir-Hinshelwood 

mechanism of bimolecular reaction - Langmuir Rideal mechanism of bimolecular reaction, 

electrocatalysis, photocatalysis, nanocatalysts, cluster science and sensors. 

Recommended Books 

Levine, K. L., Thermodynamics and physical chemistry of surface, Create Space Independent 

Publishing Platform, 2017. 

Simonet, J., Electro-Catalysis at Chemically Modified Solid Surfaces, World Scientific Publishing 

Company, 2017. 

Konsolakis, M., Surface Chemistry and Catalysis, MDPI AG, 2016. 

Barrow, G. M., Physical Chemistry, Tata-McGraw Hill, 5th edition, 2003. 
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Carley, A. F., Davies P. R., Hutchings, G. J., Spencer M. S., Surface Chemistry and Catalysis, Springer, 

2002. 

MME-507 Characterization of Materials 

Status  Credits Pre-requisites 

Optional Course 3  Instructor’s Consent 

 

Production, detection and properties of X-rays, X-ray diffraction: Braggs law, Laues equations, 

diffraction methods, Structure factor calculations, Phase identification, Indexing patterns of cubic 

and noncubic crystals, Effect of cell distortion on powder pattern, determination of atom 

positions and number of atoms in a unit cell, Electron specimen interactions, electron diffraction, 

Design and functions of Scanning Electron Microscope (SEM) subsystems, Topographic, 

compositional and other contrast mechanisms, Design of a Transmission Electron Microscope 

(TEM) and sample preparation, Contrast mechanisms in TEM, Scanning transmission electron 

microscopy, Quantitative and qualitative chemical analysis in SEM and TEM using Energy 

Dispersive and Wavelength Dispersive spectrometers. 

Recommended Books 

Skoog, D. A., Holler, F. J., Crouch, S. R., Principles of Instrumental Analysis, 7th edition, Thomson 

Brooks/Cole, 2017. 

Williams, D. B., Carter, C. B., Transmission Electron Microscopy, A Textbook for Materials Science, 

Springer, 2009. 

Goldstein, J., Newbury, D. E., Joy, D. C, Lyman, C. E., Echlin, P., Lifshin, E., 

Sawyer, L. C., Michael, J. R., Scanning Electron Microscopy and X-ray Microanalysis, Springer, 3rd 

edition, 2003. 

Cullity, B. D., Stock S. R., Elements of X-ray Diffraction, Prentice Hall, 3rd edition, 2001. 

Goodhew, P. J., Humphreys F. J., Beanland R., Electron Microscopy and Analysis, Taylor and 

Francis, 3rd edition, 2001. 

MME-623 Polymer Matrix Composites 

Status  Credits Pre-requisites 

Optional Course 3  CY 502/Instructor’s Consent 

 

Definition and classification, natural composites, property enhancement by reinforcement and 

orientation, matrix interface, synthetic fibers, properties and processing of composites with 

polymeric matrix, interface reactions. Hybrid composite materials, Principles for developing 

organic-fiber-reinforced polymers for aerospace engineering, mechanical and thermal 

properties, stress relaxation and creep studies, dynamical mechanical properties, toughening 

mechanism and mechanical failure in polymeric composites. 

Recommended Books 

Advani, S. G., Hsiao, K. T., Manufacturing techniques for polymer matrix composites, edition 1st, 

Woodhead Publishing, 2012. 

Wang, R. M., Zheng, S. R., Zheng, Y., Polymer Matrix Composites and Technology, Woodhead 

Publishing, 1st edition, 2011. 

Mikitaev, A. K., Ligidov, M. K., Zaikov, G. E, Polymers, Polymer Blends, 
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Polymer Composites and Filled Polymers: Synthesis, Properties, and Applications, 1st edition, 

Nova, 2006. 

Matthews, F. L., Rawlings, R. W., Composite Materials: Engineering and Science, RC Press, 2006. 

Talreja, R., Manson, J.-A, E., Polymer Matrix Composites, Elsevier, 2001. 

CY-697 Thesis Research 

Status  Credits Pre-requisites 

Compulsory 12 (6+6) Supervisor’s Consent 

 

Each student will be required to select a research topic at the end of Semester – III (Fall) in 

consultation with his/her potential supervisor from the list of available research projects. The 

purpose of the research project will be to acquaint the students with research methodologies and 

techniques in chemistry with particular emphasis on developing a problem-solving ability, 

interpreting and evaluating data, and deducing conclusions. 

CY-592 Special Topics in Chemistry-I 

Status  Credits Pre-requisites 

Optional Course 3  Instructor’s Consent 

 

Course contents are subject to instructor’s recommendation and/or student’s request (duly 

approved by HoD). 

Recommended Books 

Instructor’s recommendation. 

CY-607 Special Topics in Chemistry-II 

Status  Credits Pre-requisites 

Optional Course 3  Instructor’s Consent 

 

Course contents are subject to instructor’s recommendation and/or student’s request (duly 

approved by HoD). 

Recommended Books 

Instructor’s recommendation. 
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