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	Sem.
	Course

Code
	Name of the Course
	Cr.
	Max. Marks

	
	
	
	
	Int.
	Ext.
	Total 

	I
	7PCH1C1


	Core-I-Research Methodology in Chemistry 
	6


	25


	75


	100



	
	7PCH1C2


	Core-II-Area of Specialization in Chemistry
	6


	25


	75


	100



	
	7PCH1C3
	Core-III-Professional Competency in Chemistry
	6
	75
	25

(Viva-Voce)
	100

	
	
	Total
	18
	--
	--
	300

	II
	7PCH2C1


	Core-IV-Topic of Research
	6


	25


	75


	100



	
	7PCH2DV
	Core-V-Dissertation  &                             Viva-voce
	12
	150 Dissertation

50 Viva-Voce
	200

	Total
	18
	--
	--
	300

	Grand Total
	36
	--
	--
	600


M.Phil., CHEMISTRY

I YEAR – I SEMESTER
COURSE CODE: 7PCH1C1
CORE COURSE - I – RESEARCH METHODOLOGY IN CHEMISTRY

Unit I - Search of Literature

Primary sources – journals, periodicals, patents, abstracts; Secondary sources including list of titles, reviews – annual reviews – treatises, serials, monographs and text books, encyclopedia, catalogues, index of tabulated data – Science citation index – Citation searching in chemical literature – location of journal article – materials on a given topic – information about specific compound – choosing a problem – Abstract of a research paper. Literature searching online – Popular websites in Chemistry-Scopus, Science direct, web of science and scifind.
Unit II - Good Laboratory Practices 
Safe working procedure and protective environment, emergency procedure and first aid, laboratory ventilation, safe storage and use of hazardous chemicals, procedure for working with substances that pose hazards, flammable or explosive hazards, procedure for working with gases at pressure above or below atmospheric ‒ safe storage and disposal of waste chemicals, recovery, recycling and reuse of laboratory disposal of explosives.

Unit III - Spectroscopic Techniques

Principle, instrumentation and applications of UV-Visible spectroscopy – FTIR spectroscopy– Mass spectroscopy – NMR (H1 and 13C) spectroscopy – Raman spectroscopy –  ESCA ( XPS) – Auger Electron Spectroscopy (AES) -Atomic Absorption Spectroscopy (AAS).
 Unit IV - Advanced Instrumentation Techniques
Principle, Instrumentation and applications of the following techniques – XRD, DSC, TG/DTA, SEM, AFM, STM and TEM – Electrochemical Techniques – CV, EIS and Electrochemical quartz crystal microbalance (EQCM) .

Unit V - Project Management 
Need for project management, project management approaches, project development stages, work breakdown structure. Time, Cost, Quality and Risk management. Tools and Techniques for project management. Cost estimation and budgeting, monitoring, controlling and closure, continual improvement.
Reference Books:
1. H. Geffery, J.Bassett, J. Mendham and R.C. Denney, Vogel’s Textbook of Quantitative Chemical Analysis, Fifth Edition, ELBS, Longman, UK,1989.

2. B.H.Vassos and G.W. Ewing, Electroanalytical Chemistry, John Wiley & Sons, New York, 1983.

3. R.M.Silverstein, Spectrometric identification of organic compounds, 4th ed., John Wiley & Sons, Inc., New York, 2004.

4. William Kemp, Organic spectroscopy, 3rd ed., Palgrave, New York, 1991.

5. Allen J.Bard, Israel Rubinstein, Electroanalytical Chemistry, Marcel Dekker, Inc, 2004.

6. D.A. Skoog, D.M.West, F.J.Holler, S.R. Crouch, Fundamentals of Analytical Chemistry, 7th ed., Saunders College Publishing Co., New York, 1999.

7. Peter Kissinger and William R. Heinemann, Laboratory Techniques in Electroanalytical Chemistry, Taylor & Francis, Inc, 1996.

8. Francis Rouessac and Annick Rouessac, Chemical Analysis: Modern instrumentation methods and techniques, 2nd ed., Wiley publishers, 2007.
9. March's Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, 6th    

10.  Edition, Michael B. Smith and Jerry March.,Wiley,2007.

11.   http://www.inflibnet.ac.in
12. Handbook Good Laboratory Practices Good Laboratory Practices (GLP) quality practices for regulated non-clinical, research and development.

13. Good laboratory practice standards: Applications for field and Laboratory Studies (ACS Professional Reference Book) by Willa Y. Garner, Manureen S. Barge and James P.

14. Chemical Safety matters ─ IUPAC ─ IPCS. Cambridge Univ. Press, 1922.

15. Molecular Spectroscopy by J. D. Graybeal.
16. Modern Spectroscopy, 4th Edition, J. Michael Hollas,2003

17. Principles of Instrumental Analysis” by Douglas A. Skoog, James Holler, Stanley R. Crounch

18. Fundamentals of Analytical Chemistry” by Douglas A Skoog, Donald M, West Holler Thomson

19. James P Lewis, Fundamentals of project management, 3rd Edition, AMACOM. 2006.

♣♣♣♣♣♣♣♣♣♣
I YEAR – I SEMESTER
COURSE CODE: 7PCH1C2
CORE COURSE - II – AREA OF SPECIALIZATION IN CHEMISTRY

Unit I - Electrochemical Power Sources

Batteries – Principle of energy conversion, electrochemical energy conversion, battery terminology, energy density, power density – Basic principles and criteria for selection of anodes, cathodes and separators – Classification of batteries – primary and secondary systems. Basic electrochemical reactions and performance characteristics of the following primary systems – Leclanche cell, Alkaline batteries (Zn/MnO2/KOH, Zinc/air),– Basic electrochemical reactions and performance characteristics of the following secondary systems: Lead-Acid battery, Ni-Cd battery and Lithium-ion batteries. Fuel cells-principles-Types of fuel cells- Acid, Alkaline and PEM Fuel cells.
Unit II - Nano materials and nanotechnology 

Basic concepts of Nano science and technology – Quantum wire – Quantum well – Quantum dot – Properties and technological advantages of Nano materials – Carbon Nanotubes and applications – Material processing by Sol – Gel method, Chemical Vapour deposition and Physical Vapour deposition – Microwave Synthesis of materials. 

Unit III - Chemistry of Dyes

Classification of dyes and intermediates – colour and chemical constitution – chemistry of important intermediates from benzene, chlorobenzene, nitrobenzene, aniline, phenol, salicylic acid – chemistry and preparation of anthraquinone vat dyes, indigoid and thioindigoid dyes, solubilised vat dyes, phthalocyanines, reactive dyes, disperse dyes. Fluorescent brightening and blueing agents.
Unit IV - Polymer Chemistry

Mechanism and Kinetics of free radical, cationic and anionic polymerisation. Speciality polymer – conducting polymer, polymer electrolytes, fire retardant, thermally stable polymers, liquid crystalline polymers – Bio-degradable polymers. Glass solids – glass transition and melting temperatures – factors affecting glass transition temperature – importance of glass transition temperature – measurement of Tg by DSC, DTA and TMA. Crystalline solid – degree of crystallinity – factors affecting crystallinity of polymers – effect of crystallinity on the properties of polymers.

Unit V - Coordination Chemistry

Theories on coordination compounds – Valence Bond theory – Crystal field theory – CFSE – John-Tellar effect – Ligand field theory – Molecular Orbital Theory – Sigma and pi – Bonds of Octahedral, Tetrahedral and Square-planar complexes – Electronic Absorption spectra of Transistion metal Complexes – Term symbols – Orgel diagram – Application of orgel diagram in Transition metal complexes – Ligand substitution reactions in Octahedral and Square planar complexes – role of coordination compounds in Hemoglobin and Chlorophyll.  
Reference Books:
1. R.Narayan and B.Viswanathan, Chemical and Electrochemical Energy Systems, Universities Press (India) Ltd, 1998.

2. D.Linden,Hand book of batteries and fuel cells,McGraw-Hill Book Co.,New York,   1955.
3. G.J. Young, Fuel Cells, Reinhold Publishing Corporation, New York, 1960.
4. Raghavan.V., “Materials Science & Engineering – A First Course” , 5th edition, Prentice Hall of India, New Delhi,2005. 
5. Khanna. O. P., “ A Text Book of Material Science & Metallurgy” , Revised edition, Dhanpat Rai Publications, New Delhi,2006. 
6. Sujata V. Bhat, “Biomaterials” , 2nd edition, Narosa Publishing House, New Delhi, 2006. 
7. Mick Wilson, Kamali Kannangara, Michells Simmons and Burkhard Raguse, “Nano Technology – Basic Science and Emerging Technologies” , 1st edition, Overseas Press,New Delhi,2005.

8. C.N.R.Rao,A.Müller,A.K.Cheetham,“Nanomaterials Chemistry ”,Wiley-CH, Weinheim, 2007.

9. Hari Singh Nalwa,“Nanostructured Materials and Nanotechnology”,Academic Press, 2002.
10. V.A.Shenai,Introduction  to the Chemistry of Dyestuffs,Sevak Publications,Mumbai 1995.

11. K. Hunger, Industrial Dyes: Chemistry, Properties, Applications, Published by Wiley-VCH, 2003. 

12. H.L. Needles, Textile Fibers, Dyes, Finishes, and Processes: A Concise Guide, Noyes Publications, 1986. 

13. R. Nietzki,Chemistry of Organic Dyestuffs,Gurney&Jackson,University of Michigan, 2007. 
14. V.Gowariker,J.Sreedhar,N.V.Viswanathan,Polymer Science,John Wiley&Sons Inc, 1986

15. W.F. Billmeyer, Jr, Textbook of polymer science,3rd ed.,Wiley-Interscience, New York, 1984
16. S.P.Mishra, Polymer Chemistry, Wiley Eastern Ltd., New Delhi, 1993.

17. M.S.Bhatnagar, A Textbook of Polymers, Vol. I, S.Chand & Company Ltd., 2004.
18. Cotton & Wilkinson, Advanced Inorganic Chemistry, Wiley Eastern Ltd.

19. James E.Huheey, Inorganic Chemistry, 3rd Ed., Harper Int. 1996.
20. Tuli, Malik & Madan, Selected Topics in Inorganic Chemistry, S.Chand & Co., 2002
21. Electrochemical Power Sources: Batteries, Fuel Cells, and SupercapacitorsVladimir S. Bagotsky, Alexander M. Skundin, Yurij M. Volfkovich,ISBN: 978-1-118-46023-8,February 2015,Wiley. 
22. Encyclopedia of Electrochemical Power Sources, 1st Edition ,Garche and dyer       2009.Elsweir. 

23. Nanomaterials: An Introduction to Synthesis, Properties and Applications, 2nd EditionDieter Vollath,ISBN: 978-3-527-33379-0,2013, Wiley.

24. A Text-Book of Dye Chemistry: The Chemistry of Dye-Stuffs (Classic 
      Reprint) Paperback – 2012by Georg Cornelius Theodor Von Georgievics (Author)

25. The Complete Technology Book on Dyes & Dye Intermediates, NIIR Board, National
       Institute of Industrial Research,2004.
26. Introduction to Coordination ChemistryGeoffrey A.Lawrance,ISBN:978-0-470-51930-1,  2009, Wiley.
27. Text Book of Coordination Chemistry,K.R.sharma, Discovery Publishing       House, 2007.
♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER
COURSE CODE: 7PCH1C3
CORE COURSE - III – PROFESSIONAL COMPETENCY IN CHEMISTRY

Unit I
- Introduction to computers

Computer Hardware:  input devices and media – magnetic device and media – output devices and media – storage device and media – computer architecture – system software: Application software: types of language – application packages – integrated software – Introduction to operating system – Working with windows and office programs – Internet, Website and Email. 

Unit II - Computer operating skills
Starting a program and opening a document – saving and naming the document – create file and folders – deleting and un-deleting a document – closing a document – renaming and moving a document – finding a document – MS office: Word, Excel, Access, power point, out look, integrated office applications, Chem-draw  and its application. C programming –Principles, classes and structure of C++ Programming. 


Unit III - Communication skills in English
Understanding communication – greeting and introducing – making requests – asking for and giving permission – offering help – giving instruction and directions – art of small talk – participating in conversation – making a short formal speech – Describing  the people, place, events and things. Telephone skill: understanding, handling calls, leaving message and making request. Written communication: report writing, note making – career skills: curriculum vitae and cover letters – Facing an interview and presentation skills – academic listening.

Unit IV - Pedagogical skill for chemistry teachers
Chemistry Teacher: Qualification, teacher competencies and professional growth. Theory and models of curriculum development: Concept and Technical scientific models of curriculum development – planning a chemistry library – Handling of practical classes. Educational technology and classroom pedagogy: Educational Technology – Concept, Emerging technologies – New technologies on methodology of teaching, learning experiences and curriculum development. Micro-teaching

Unit V - Practical training
Preparation of charts and models for handling classes of chemistry teacher – Creating management documents e.g. Curriculum Plan, Time Table scheduling, Evaluation – Strategies etc – Learning to write and draw on the blackboard – Preparation of power point/LCD presentations – Preparation of micro-teaching skills- Smart class room teaching. 

Reference Books:
For Units I and II

1. W.Joseph, Habraken, Microsoft office 2003, All in one, Que publishing, 2004.

2. Curtis Frye, Microsoft office Excel 2003  step by step, Microsoft press, 2004

3. Greg Harvey, Microsoft  office Excel 2007 for dummies, For Dummies, 2006

4. Guy Hart – DEavis,  How to do everything with Microsoft office word 2007, MacGraw-Hill professional,  2007

5. Dietel, “An introduction to operating system”, Addision Wesley 

6. Ravi Sethi , “Principles of Programming Languages”, Addison Wesley

7. E.Balagurusamy, C++ programming, Tata McGraw Hill, New Delhi, 1995.

For Unit III

8. Harry chambers, Communication skills for scientific and technical professional, Perseus, 2001

9. Alan Barker, Improve your communication skills Kogan page, 2000

10. Libby kumin Early communication skills for children with down syndrome, Wood fine House, 2003.

11. Dutt et al., A course in communication skills, ebek public., Bangalore, 2007.

12. J.G. Ferguson Communication skills, Ferguson, 2004

13. Elizabeth Arnold, Kathleen Underman Boggs, Interpersonal Relationships Professional Communication Skills For Nurses Saunders, 2002

For Units IV & V

14. Steve Lewis, Using ICT to Enhance Teaching and Learning in Chemistry, 

Published by Royal Society of Chemistry, 2004 

15. Joan Gallagher – Bolos, Dennis Smithenry, Teaching Inquiry – based Chemistry: Creating Student-led Scientific Communities, Published by Heinemann, 2004 

16. Linda D. Williams, Chemistry Demystified: A Self-teaching Guide, Published by McGraw-Hill Professional, 2003. 

17. A. R. H. Cole, R Alexander, J M Webb, The Role of Laboratory Teaching in University Chemistry Courses,  Published by Pergamon Press, 1979 

♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER
COURSE CODE: 7PCH2C1
CORE COURSE - IV – TOPIC OF RESEARCH 

Unit I - Advanced Separation Processes
Membrane Technology – Introduction, Types of Membranes – Isotropic, Anisotropic, Metal, Ceramic, Liquid and Hollow Fiber Membranes, Membrane Processes – Reverse Osmosis (RO), Ultrafiltration (UF), Nano Filtration (NF), Microfiltration (MF), Gas Separation, Pervaporation and Ion-exchange Membrane Processes – Applications. 

Unit II - Polymer Technology
Polymer Composites – Characteristics, Classification and Application, Polymer blends and Alloys, Liquid Crystalline Polymers, Conducting Polymers – Electrochemistry, Synthesis and Applications, Synthetic Biodegradable Polymers and Applications

Unit III - Corrosion Science and Engineering
Corrosion: Importance of corrosion studies – EMF and Galvanic series – Classification of corrosion – Kinetics of  corrosion – Evans diagram – Pourbaix diagram for Fe-H2O system – Passivity – Forms of corrosion – Laboratory corrosion tests – Electrochemical methods of corrosion rate measurements by DC and AC methods. General classification of corrosion control methods – Corrosion inhibitors – Electrochemical methods of protection by cathodic protection – Anodic protection.

Unit IV - Water Treatment
Characteristics of Municipal water; Stages involved in the purification of drinking water; Removal of micro-organisms; Break-point chlorination; Desalination of Brakish water; Ion exchange process,  Electro dialysis; Reverse-osmosis; Chemical analysis of water; Estimation of Free Chlorine; Dissolved oxygen; Alkalinity of water., reverse osmosis and electrodialysis. Domestic water treatments – Coagulation, flocculation, sedimentation, filtration, adsorption and membrane processes.

.

Unit V - Advanced Adsorption
BET Theory of Multilayer adsorption, Henry’s Law: Linear Adsorption Isotherm, Gibbs adsorption isotherm, Theories of Adsorption – Polanyi And Solvophobic Theory of Adsorption. Batch and Fixed bed adsorption systems. Adsorption of organic Compounds – Phenolic, Petrochemical and organic pesticides.  Adsorptive removal of Inorganic Compounds – Copper, Lead, Mercury. Applications of adsorption. Activated carbon in pollution abatement of air and wastewater.  Preparation and activation of carbon – Various source materials, Activation process. Environmental and Medical applications of activated carbon. Disposal of Spent activated carbon.

Reference Books:
For Unit I

1. Richard W. Baker, “Membrane Technology and Applications”, 2nd Edition, John Wiley & Sons, Ltd, 2004.

2. King, C. J., “Separation Processes”, Tata McGraw Hill Co., Ltd., 1982.

3. Nakagawal, O. V., “Membrane Science and Technology”, Marcel Dekker, 1992.

4. Rousseau, R.  W., “Handbook of Separation Process Technology”, John Wiley, New York, 1987.
5. Humphrey, J and G. Keller, Separation Process Technology, McGraw-Hill, 1997.
6. Membrane Technology A Practical Guide to Membrane Technology and Applications in  

      Food and Bioprocessing,Edited by:Z.F. Cui and H.S. Muralidhara 
      ISBN: 978-1-85617-632-3., 2010 Elsevier Ltd.

For Unit II

7. Mel. M. Schwartz, Composite Materials, Vol. 1 & 2, Prentice – Hall PTR, New Jersey, 1997.

8. George Lubin, Stanley T. Peters, Handbook of Composites, Springer, 1998.

9. H.F. Mark (Ed), Encyclopedia of Polymer Science and Engineering, Wiley – Interscience, New York, 1991.

10. L.L. Chapoy (Ed), Recent Advances in Liquid Crystalline Polymers, Chapman and Hall, London, 1985.

11. T.A. Skotheim, R.L. Elsenbaumer and J.R. Reynolds, Hand book of   Conducting Polymers – 2nd Edn, Revised and enlarged, Marcel Dekker Inc., New York, 1998.

12. J.M. Margolis (Ed.), Conducting Polymers and Plastics, Chapman and Hall, London, 1989.

13. R.B. Seymour, ed., Conductive Polymers”, Plenum Press, New York, 1981.

14. J.Guillet, Ed., Polymers and Ecological problems, Plenum Press New York, 1973. 
15. W.Schnabel Polymer Degradation – Principles and Practical Applications, Hanser International, 1981.
16.  Encyclopedia for polymerscience and TTechnology, Wiley online, 2014.

For Unit III

17. Zahi Ahmad, Principles of Corrosion Engineering and Corrosion Control, Elsevier Ltd.,    

18. S.N.Banerjee, An Introduction to Corrosion and Corrosion Inhibition, Oxonian Press Ltd,    

      New Delhi, 1985.

19. Raj Narayan, An Introduction to Metallic Corrosion, Mohan Primlani for Oxford 
      Publishing (P) Ltd, 1988.

20.  H.H.Uhlig and R.W.Revie, Corrosion and Corrosion control, John Wiley & Sons, New 
     York, 1991.

21.M.G.Fontana and N.D. Greene, Corrosion Engineering, McGraw-Hill Book Company,  

      New York, 1978.

22. Analytical Methods In Corrosion Science and Engineering,Philippe Marcus, Florian B. 

     Mansfeld, CRC Press ,2005.

For Unit IV

  23.  Engineering Chemistry, 15th Edition, by P.C.Jain and Monika Jain, Dhanpat Rai  

          Publishing Company, New Delhi, 2005.

  24.  Environmental Chemistry, by V.P. Kudesia, Pragathi Prakashan, Meerut, 2003. 

  25.  Unit Operations and Processes in Environmental Engineering Tom D. Reynolds and 
       Paul A. Richards 2nd Edition, PWS Publishing.

  26.   Fundamental Concepts of Environmental Chemistry, by G.S. Sodhi, Narosa Publishing  

          House Pvt. Ltd., New Delhi,2002. 

27.  A Text Book in Environmental Science, by V. Subramanian, Narosa Publishing House      
          Pvt.  Ltd., New Delhi, 2002. 
  28.   Environmental Chemistry, by S.K. Banerji, Prentice - Hall of India, New Delhi, 
          1999.
  29.   Basic Water Treatment : Edition 4 , Chris Binnie, Martin Kimber, RSC,2009.
For Unit V

30.  S.S. Dara, A Textbook of Environmental Chemistry and Pollution Control.

31.  Samuel D Faust & Osman M Aly, Adsorption Processes for Water Treatment.

32.  Al-Degs Y., Khraisheh M.A.M., Allen S.J. and Ahmad M.N. (2000), ‘Effect of carbon 
        surface chemistry on the removal of reactive dyes from textile effluent’, Water Res.,       

        Vol.34, pp.927-935.

33.   Crini G. (2006), ‘Non-conventional low-cost adsorbents for dye removal: a review’, 
        Bioresour. Technol., Vol.97, pp.1061-1085.
34.   Fitzer E., Muller K. and Scheefer W. (1971), ‘Physics and chemistry of carbon’, Marcel 
        Deckker, New York.
♣♣♣♣♣♣♣♣♣♣
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