ANDHRA UNIVERSITY
DEPARTMENT OF ENGINEERING CHEMISTRY 
M.Sc  Applied Chemistry  (Choice Based Credit System  ) 

 (With effect from the admitted batch of 2015-2016 academic year)  
                                                  REGULATIONS 

(In force from the admitted batch of 2015-2016 academic year) 

1. The duration of the course is for two academic years with total four semesters. The nature of the course is full-time.
2. Candidates for the degree of Master of Science in Applied Chemistry shall be required to have passed the B.Sc with Chemistry / Applied chemistry / Industrial Chemistry as one the subject of this university or any other university recognized by the academic council as equivalent thereto. 
3. The course and scope of instruction shall be as defined in the syllabus prescribed. (Annexure-III )
4. Candidate shall be required to take examinations at the end of each semester as specified in Annexure-I. In examinations Choice Based Credit system will be followed (  Annexure-II ).
5. Candidates have to undergo practical training for four weeks during the second year in any industry/ chemical R&D / organization at their own expense and have to submit project report. 

6. A candidate shall be declared to have passed in any paper if he /she secures not less then E’ grade in theory and not less than D’ grade in the practicals /projects /Industrial Training, provided the result otherwise is withheld .There is no minimum pass marks for internal assessment marks both in theory and practicals   
            A candidate shall be deemed to have satisfied the minimum requirement for the                                                                

            Award of the M.Sc Applied chemistry Degree 

i)  If he / she is declared to have passed all the papers included in the scheme of examination 

    ii)  if he /she secures 5.0 CGPA by the end of  the fourth semester.  
Further, a candidate will be permitted to choose any paper(s) to appear for improvement in case the candidate fails to secure the minimum prescribed SGPA/CGPA to enable the candidate to pass at the end of any semester examinations.  
  There shall not be any provision for the improvement of internal assessment marks in any theory or practical subjects in any year /semester of study      
7. The successful candidates in the M.Sc degree examination shall be arranged in the    order in which they are registered for the examination in two classes on the basis of the CGPA
Distinction     –  CGPA 7.0 or more 
I Class           –  CGPA 6.0 or more but less than 7.0 
II Class/Pass  –  CGPA 5.0 or more but less than 6.0
9. The Question paper will be sent by external paper setters of other Universities and the valuation of the answer scripts will be done by Internal and External examiners at the end of each semester. 

10. The practical examinations will be conducted and valued by both internal and external examiners at the end of each semester. The viva- voce examination will be conducted on project work   by both internal and external examiners at the end of  the IV semester
11.Each practical paper carries 70 marks for external evaluation process in which both the internal and external examiners conducts the examination . Out of these 70 marks 10marks are allocated to Record and 10 marks allocated to Viva-voce examination of the student.
12.The Minimum attendance required by a candidate will be 75% of the total number                                      of working days. Provided that in special cases and for sufficient cause shown, the Vice-chancellor may, on the recommendation of the Principal and the Head of the department concerned, condone the deficiency in the average attendance to an extent of 9% for reasons such as ill health, if the application for condonation is submitted at the time of actual illness and is supported a certificate of an authorized medical officer approved by the Principal.
13. The University may, from time to time, revise, amend or change the regulations, scheme of examination and syllabus. In the case of students already undergoing the course, the changes will take effect from the beginning of the following academic year after the change are introduced and shall cover the part of the course that remains to be completed. 
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Annexure-I
 Scheme of Instruction and Examination
Semester –I 

	Paper

Code
	Paper

Title
	Paper

Type
	Instruction Periods per week

L/T/P
	External

Marks
	Internal

Marks
	Total

Marks
	Duration of External

Examination
	Credits

	ACHT1.1
	Inorganic Chemistry-I
	Hard

Core

Theory
	4/0/0
	70
	30
	100
	3 Hours
	4

	ACHT1.2
	Organic Chemistry-I
	Hard

Core

Theory
	4/0/0
	70
	30
	100
	3 Hours
	4

	ACHT1.3
	Physical Chemistry-I
	Hard

Core

Theory 
	4/0/0
	70
	30
	100
	3 Hours
	4

	ACHP1.4
	Inorganic Chemistry Practical-I
	Hard

Core

Practical
	0/0/6
	70
	30
	100
	3 Hours
	3

	ACHP1.5
	Organic Chemistry Practical-I
	Hard

Core

Practical
	0/0/6
	70
	30
	100
	3 Hours
	3

	ACHP1.6
	Physical Chemistry Practical-I
	Hard

Core

Practical
	0/0/6
	70
	30
	100
	3 Hours
	3

	ACST1.71
	Analytical Chemistry 
	#Soft Core

Theory
	4/0/0
	70
	30
	100
	3 Hours
	3

	ACST1.72
	Chemistry of  Biomolecules
	#Soft Core

Theory
	4/0/0
	70
	30
	100
	3 Hours
	3

	ACST1.73
	Environmental  Chemistry
	#Soft Core 

Theory
	4/0/0
	70
	30
	100
	3 Hours
	3

	Total
	
	
	490
	210
	700
	
	24


#Any one theory paper from Soft Core . 

Semester –II 

	Paper

    Code
	Paper

Title
	Paper

Type
	Instruction Periods per week

L/T/P
	External

Marks
	Internal

Marks
	Total

Marks
	Duration of External

Examination
	Credits

	ACHT2.1
	Inorganic Chemistry-II
	Hard

Core

Theory
	4/0/0
	70
	30
	100
	3 Hours
	4

	ACHT2.2
	 Organic Chemistry-II
	Hard

Core

Theory
	4/0/0
	70
	30
	100
	3 Hours
	4

	ACHT2.3
	Physical Chemistry-II
	Hard

Core

Theory 
	4/0/0
	70
	30
	100
	3 Hours
	4

	ACHP2.4
	 Inorganic Chemistry

Practical-II
	Hard

Core

Practical
	0/0/6
	70
	30
	100
	3 Hours
	3

	ACHP2.5
	 Organic Chemistry Practical-II
	Hard

Core

Practical
	0/0/6
	70
	30
	100
	3 Hours
	3

	ACHP2.6
	 Physical Chemistry Practical-II
	Hard

Core

Practical
	0/0/6
	70
	30
	100
	3 Hours
	3

	ACST2.71
	Green   Chemistry 
	#Soft Core

Theory
	4/0/0
	70
	30
	100
	3 Hours
	3

	ACST2.72
	Quantum Chemistry
	#Soft Core

Theory
	4/0/0
	70
	30
	100
	3 Hours
	3

	ACST2.73
	Nuclear Chemistry
	#Soft Core 

Theory
	4/0/0
	70
	30
	100
	3 Hours
	3

	Total
	
	
	490
	210
	700
	
	24


#Any one theory paper from Soft Core

Semester –III 

	Paper

    Code
	Paper

Title
	Paper

Type
	Instruction Periods per week

L/T/P
	External

Marks
	Internal

Marks
	Total

Marks
	Duration of External

Examination
	Credits

	ACHT3.1
	Instrumental Methods of Analysis
	Hard

Core

Theory
	4/0/0
	70
	30
	100
	3 Hours
	4

	ACHT3.2
	Organic spectroscopy
	Hard

Core

Theory
	4/0/0
	70
	30
	100
	3 Hours
	4

	ACHT3.3
	Organic synthesis
	Hard

Core

Theory 
	4/0/0
	70
	30
	100
	3 Hours
	4

	ACHP3.4
	Quantitative

Analysis

Practical-I
	Hard

Core

Practical
	0/0/6
	70
	30
	100
	6 Hours
	3

	ACHP3.5
	Organic Chemistry Practical
	#Soft Core

Theory
	0/0/6
	70
	30
	100
	6 Hours
	3

	ACST3.51
	Medicinal chemistry
	#Soft Core

Theory
	4/0/0
	70
	30
	100
	3 Hours
	3

	ACST3.52
	ENERGY SYSTEMS


	#Soft Core

Theory
	4/0/0
	70
	30
	100
	3 Hours
	3

	ACST3.53
	Surface Chemistry and Catalysis


	#Soft Core

Theory
	4/0/0
	70
	30
	100
	3 Hours
	3

	Total
	
	
	420
	180
	600
	
	21


#Any one theory paper from the Soft Core

Semester –IV 

	Paper

    Code
	Paper

Title
	Paper

Type
	Instruction Periods per week

L/T/P
	External

Marks
	Internal

Marks
	Total

Marks
	Duration of External

Examination
	Credits

	ACHT4.1
	Industries based on organic Raw Materials
	Hard

Core

Theory
	4/0/0
	70
	30
	100
	3 Hours
	4

	ACHT4.2
	Mineral Based Industries and Corrosion
	Hard

Core

Theory
	4/0/0
	70
	30
	100
	3 Hours
	4

	ACHT4.3
	Polymers  and Plastics  Fine Chemicals
	Hard

Core

Theory 
	4/0/0
	70
	30
	100
	3 Hours
	4

	ACHP4.4
	Quantitative

Analysis

Practical-II
	Hard

Core

Practical
	0/0/6
	70
	30
	100
	6 Hours
	3

	ACHP4.5
	Applied

Chemistry Practical
	Hard

Core

Practical
	0/0/6
	70
	30
	100
	6 Hours
	3

	ACST4.61
	Fine Chemicals 
	#Soft Core

Theory
	4/0/0
	70
	30
	100
	3 Hours
	3

	ACST4.62
	Materials chemistry 
	#Soft Core

Theory
	4/0/0
	70
	30
	100
	3 Hours
	3

	ACST4.63
	Unit-Operations
	#Soft Core

Theory
	4/0/0
	70
	30
	100
	3 Hours
	3

	ACHP4.7
	@ Project 

     Work
	Hard

Core

Practical
	---
	70
	30
	100
	-----
	11

	Total
	
	
	490
	210
	700
	
	30


 #Any one theory paper from Soft Core.                    

@ 4 WEEKS* Training in industry/ chemical R&D / organization
Total  Credits : 100
Total Marks: 2700

Annexure-III
SYLLABUS

M.Sc APPLIED CHEMISTRY 

( Choice Based Credit System w.e.f. 2015-16 admitted batch  )

I Semester

ACHT1.1 : INORGANIC CHEMISTRY – I
Basic quantum mechanics-Functions and operations postulates of quantum mechanics-Schordinger equation-physical significance of wave function-Radial dependence curves-Radial probability distribution curves and their significance-Angular functions.

Applications of Schordinger’s equation  to a particle in a one dimensional box.  Vectorial model of the atom-Atomic spectra and term symbols (R-S Coupling only).  Anomalies in the electronic configuration of elements-Modern periodic table-classification of elements-Slater’s rule for calculation of schielding constant and effective nuclear change.

Valance bond theory-Simple interpretation of covalent bond-Heitler London theory-Pauling slater theory-Hybridisation and shapes of simple molecules-dative bonding-resonance-multiple bonding beyond second period elements-VSEPR-theory and its importance-Molecular orbital theory as applied to homonuclear and simple hetero nuclear diatomic molecules (non-mathematical approach only)-

Fajan’s rules for prediction of non-polar character.

Ionic bond-common structures-properties of ionic compounds-Ionic radius paulings univalent  radii-Radius ratio effects –lattice energy- Born haber cycle- Defect structures –Metallic bond (Paulings  thoery)-Band theory of solids p-type and n-type semiconductors-super conductivity-superconductivity ceramics.

Radio activity decay and equilibrium-Nuclear reactions-Q values-cross sections-Types of reactions-chemical effects of nuclear transformations-Fission and fusion-fission products and fission yields-Radio active techniques-Tracer techniques-Activation analysis.

SUGGESTED BOOKS FOR READING

1Inorganic chemistry, principles of structure and reactivity, 4thEdition by James E. Huheey: Elleu A. keiter: Richard L. Keiter.

2.Advanced inorganic  chemistry by F.A.Cotton and G. Wilkinson.

3.Theoretical Inorganic Chemistry by Day and Selbin.

4.Concepts and Models in Inorganic Chemistry  by Doughlas Mc Daniel.

5.Introductory Quantum Chemistry by A.K. chandra (Tata McGrawhill)

6.Chemistry of Lnathanides by T. Healler, chapman and Hall.

7.Chemical Applications of Group Theory by B.A. Cotton.

8.Basic concepts of Nuclear Chemistry by R.T. Overmann.

9.Introduction to Nuclear Science by M.N.Sastri, East West Press, Madras.

ACHT1.2 : ORGANIC CHEMISTRY – I

STRUCTURE AND REACTIVITY  Properties of organic molecules – concept of Aromaticity – Types – Huckel and Craig’s rules – Benzenoid and non benzenoid  compounds – annulenes – Hetero annulenes – fullerenes  (C 60 ) – Types of organic reactions – mechanisms – Energy and Kinetic aspects – reactive intermediates – their formation and stability –  . Nucleophilic substitution at a saturated  carbon atom – SN 1, SN 2 and SN i  reactions. Elimination reactions E1, E2 and E1 c B- Elimination versus substitution.

AROMATIC NUCLEOPHILIC SUBSTITUTION : The SN  Ar ,  benzyne and SRN 1 mechanisms. Reactivity - effect of substrate structure, leaving group and attacking nucleophile. The von Richter, Sommelet-Hauser and Smiles rearrangements.

STEREOCHEMISTRY  Conformational isomerism – cyclohexanes  and decalins – optical isomerism – optical activity – molecular asymmetry and dissymmetry. Enantio and diastereo  selective synthesis. Chirality – optical isomerism in biphenyls , allenes and spirans – optical isomerism in Nitrogen compounds . Geometrical isomerism – acylic and cyclic compounds.

PERICYCLIC  REACTIONS  Definition – classification-selection rules and stereochemistry of electrocyclic reactions, cycloaddition and sigmatropic shifts , cope and claisen rearrangements – Diels – Alder reaction. 
CHEMISTRY OF HETEROCYCLIC COMPOUNDS Synthesis and reactivity of Benzofuran, Benzothiophene , Indole, Pyrimidine, Pyrazine, Oxazole, Quinoline and Isoquinoline. 

TEXT BOOKS :

1.A guide book to mechanisms in Organic chemistry by Peter Sykes :  ELBS.

2.Organic chemistry, Vol. I ( 6th Edn. ) and Vol. II ( 5th Edn . ) by I.L. Finar, ELBS.

3.Organic chemistry by Mukherjee, Singh and Kapoor, Vols. I.and II, Wiley Eastern

4.Reaction mechanism in Organic chemistry by Mukerjee and Singh, Macmillan India.

REFERENCE BOOKS 

    1.Advanced organic chemistry by Jerry March, Wiley Eastern.

    2. Chemistry of Natural Products by K.W. Bentley ( Editor ).

    3. Stereochemistry of carbon compounds by E.Eliel, McGraw –Hill.

ACHT1.3 :PHYSICAL CHEMISTRY –I

SOLID STATE CHEMISTRY – I 
  Introduction, classification, laws of crystallography, crystallographic systems, space lattice, types of lattices, Brags Equation, Fourier synthesis, X-ray spectrometer, lane photograph, Rotating  crystal mkethod, Powder method, Neutron Diffraction, Heat capacities of solids, Molar heat capacities, application, quantum theories of specific heats (Einstein Equation, Debye equation) Born Hager cycle,  cohesive energy Ionic crystal.  Properties of solids, Rhedogical plastic flow and elastic its glass transition temperature.

SOLID STATE CHEMISTRY – II 
Defects in solids-point defects- linear defect-Frenkel & Schotkey defect (Mathematical derivations).  Band theory of solids-   semiconductors – Extrinsic & Intrinsic non stochiometric, organic semiconductors, p-n junction, rectifiers, transistors, metal purification by zone refining, preparation of single crystals of Si & Ge (Czochralski crystal pulling method)  doping, Integrated circuits.

CHEMICAL KINETICS –I 
Introduction, order, molecular its rate constant specific reaction rate, zeroth order first order second order third order rate equations (with suitable gaseous phase and liquid phase reaction determination of order of reactions (method of integrations, Time to complete definite fraction of the reactions, differential method, isolation method) opposing, reactions Hydrogen-bromine, hydrogen- chlorine reactions, consecutive reactions photolysis of acetaldehyde.

KINETICS – II  Theories of reaction rates-(collision and transition state teas). Fast reaction Flow systems Stoppers flow method Effect of substitute Hemet equations Taft equation primary and secondary salt effects, effect of dielectric constant of solvent, ion – ion interaction, catalysis, Acid – base Enzyme catalysis.  Oscillating reactions, Autocatalysis, chemical chaos.

SUGGESTED BOOKS:

1. Solid state chemistry by Azaroch.

2. Chemical Kinetics- Laidiler.

ACST1.71 : ANALYTICAL CHEMISTRY  

Errors in Quantitative Analysis: Accuracy, precision, sensitivity, specificity, standard

deviation, classification of errors and their minimization, significant figures, criteria for

rejection of data, Q-test, t-test and F-test, control chart, sampling methods, sampling

error, Standard Reference, Materials, Statistical data treatment.

Theories of non-instrumental methods of Analysis: Nucleation, co-precipitation, postprecipitation, precipitation from homogeneous solutions; Organic reagents, Precipitation

titration (Volhards and Mohrs methods) redox titrations, complexometric titrations, metal

ion indicators, masking

.

Solvent Extraction: Principle, technique and applications of different types of extraction

systems, various factors affecting extraction(pH, solvent, time of equilibration) , Some practical considerations in solvent extraction, Determination of Ni as [Ni(DMG)2] and Pb by dithizone method,
.

Electroanalytical methods: Voltammetry, cyclic voltammetry, polarography,

amperometry, coulometry and conductometry, ; Potentiometry

.

SUGGESTED BOOKS:

1. Analytical Chemistry Principles and Techniques, L.G. Hargis, Prentice Hall, USA.

2. Instrumental methods of analysis, H.H. Willard, L.L. Merritt, Jr., J.A. Dean and F.A.

Settle, Jr., Van Nostrand Reinhold Co., New York

3. Principles of instrumental analysis, D.A. Skoog, W.B. Saunders Co., New York.

4. Vogel's Textbook of Quantitative An alysis, revised, J. Bassett, R. C. Denney, G. H.

Jeffery and J. Mendham, ELBS

5. Vogel's Textbook of Practical Organic Chemistry, A. R. Tatchell, John Wiley

ACST1.72: Chemistry of Biomolecules
4 units (52 hrs)

Carbohydrates: Brief review of configurational and conformational aspects of carbohydrates. Structure, properties and importance of structural (cellulose and chitin) and storage polysaccharides (starch and glycogen), glycosaminoglycans, cardioglycosides and bacterial cell wall polysaccharides. Structure elucidation of polysaccharides (starch, glycogen and cellulose). Glycoproteins – structure and functions, blood group antigens, sequence analysis of oligosaccharides. Lectins – characteristics and functions in biological system.

10 hrs

Lipids: Lipid classification, brief account of the chemical properties and structure of lipids (without structure elucidation) & biological role of the following: fatty acids, acyl glycerols, phospholipids, plasmalogens, sphingolipids, glycolipids, steroids, eicosanoids – prostaglandins, thromboxanes, & leukotrienes, leptin and visfatin. 7 hrs

Amino acids and Proteins: Review of classification and structure of amino acids, acid – base properties of amino acids. Non – standard, non–protein and biologically active amino acids. UV_   light absorption property of amino acids. Ionic properties of peptides and proteins. Naturally occurring peptides. Peptide synthesis– reactive ester method and modified Merrifield solid phase synthesis.

Primary structure: Elucidation of primary structure of proteins – Determination of amino acid composition, end group analysis, cleavage by enzymes and chemicals, separation of fragments. Manual and modern methods of sequencing and reconstructing the protein sequence. Assignment of disulfide bonds.

Secondary structure: Peptide bond – structure and conformation, Ramachandran plot. Regular secondary structure: K – helix and other types of helices, L – pleated sheet, irregular, turns, loops and triple helical structures. Helix stabilizing and destablizing amino acids. Structure of fibrous proteins: K-keratin, silk fibroin and collagen. Motifs (super secondary structure – triose phosphate isomerase, concanavalin-A and Rossmann fold) and domain structure (glyceraldehyde-3-phosphate dehydrogenase). Secondary structure of insulin, ribonuclease, lysozyme, myoglobin and chymotrypsin.

Tertiary structure: Forces stabilizing tertiary structure of proteins. Protein denaturation and renaturation.

Quaternary structure and symmetry: Structure and function of myoglobin and hemoglobin. Cooperative mechanism of oxygen binding to hemoglobin. Abnormal hemoglobin– sickle-cell hemoglobin.

20 hrs

Protein folding pathways: Protein dynamics – kinetics of protein folding and disulfide bond formation, molecular chaperones and protein disulfide isomerase. Prediction of secondary and tertiary protein structure. Disease related to protein folding – Alzheimer’s and mad cow disease.

3 hrs

Nucleic Acids: Structure and properties of Nucleosides and Nucleotides. Structure of nucleic acids– primary, secondary and tertiary structure of DNA. Isolation, fractionation and characterization of nucleic acids. Properties of nucleic acids in solution. Secondary structure of tRNA and role of secondary structure in mRNA stability. Chemical synthesis of oligonucleotides (phosphate and phosphite method). Nucleic acid sequencing – Maxam and Gilbert and Sangers method. Rapid sequencing methods and new generation DNA sequencers.

12 hrs

References

1. Lehninger- Principles of Biochemistry; DL Nelson and MM Cox [Eds), 6th Edn.

Macmillan Publications (2012).

2. Biochemistry VI Edition; Jeremy M Berg, John L Toymoczko and Lubert Stryer, W H

Freeman and Co. (2006).

3. Physical Biology of the Cell, 2nd Edn. Rob Phillips, Jane Kondev, Julie Theriot,

Hernan Garcia, Garland Publishers (2012).

4. Biochemistry; Voet, D. and Voet, J.G. [Eds.] 3rd Ed. Jhon Wiley and sons, (1999).

5. Biochemistry; David Rawn, J, Neil Patterson Publishers (1989).

6. Complex Carbohydrates, Sharon, N. Addison Wisely, (1975).

7. Methods of Enzymatic Analysis; Berg Meyer Vol. 1-X, (1974).

8. Nucleic acid Biochemistry and Molecular Biology, Mainwaring et al., Blackwell

Scientific (1982).

9. Principles of Biochemistry; Smith et al., McGarw Hill (1986).

10. Proteins Structures and Molecular Properties 2nd Edn. Thomas E. Creighton, W H

Freeman and Co. (1993).

11. Principles of Protein Structure, Function, & evolution, Dickerson & Geis 2nd Ed.

Benjamin-Cummings (1983).

12. Biochemistry Ed. Donald Voet & Judith G. Voet, John Wiley & Sons, Inc.(2010).

13. Practical Biostatistics; Mendel Suchmacher and Mauro Geller, Academic Press (2012).
ACST1.73  : ENVIRONMENTAL CHEMISTRY 
Chapter 1                                                                                ( 10 P )

Introduction 
Concept and scope of environmental chemistry –nomenclature –environmental segments –The natural cycles of the environment  -the hydrological cycle –the oxygen cycle –the nitrogen cycle –the phosphate cycle .

Chapter 2                                                                                 ( 10 P )
Air Pollution 
Environmental segments –Atmospheric structure – Green house effect –Ozone depletion.  Classification of air –Pollutants – CO , NOx  ,SOX , Hydrocarbons, Particulates –Acid rain –Effect of  Air Pollution control (General) 

Chapter 3                                                                                  ( 10 P )
Water Pollution 

Classification of water pollutants –Characterisation –Dissolved Oxygen –BOD-COD- Waste water treatment (General). Disposal of radioactive wastes. Pollution due to some typical industries like Textile ,Pulp and Paper ,Electroplating, Dairy ,Cane sugar 

Chapter 4                                                                                  ( 5 P ) 

Noise Pollution

Human acoustics –sound and its general features –noise and its measurement –noise classification pollution hazards .

Text Books
1. Environmental chemistry by A.K.De 

2. A text book of Engineering chemistry by S.S.Dara 
3. A text book of Industrial chemistry by B.K.Sharma   
ACHP1.4 :   INORGANIC CHEMISTRY PRACTICAL

Synthesis

Preparation of  inorganic complex compounds and their characterization 

Some suggested complex compounds
(1) VO(acac)2

(2) TiO(C9H8NO)2.2H2O

(3) cis-K[Cr(C2O4)2(H2O)2]

(4) Na[Cr(NH3)2(SCN)4]

(5) Mn(acac)3

(6) K3[Fe(C2O4)3]

(7) [Co(NH3)6][Co(NO2)6]

(8) cis-[Co(trien)(NO2)2]CI.H2O

(9) Hg[Co(SCN)4]

(10) [Co(Py)2CI2]

(11) [Ni(NH3)6]CI2

(12) Ni(dmg)2

(13) [Cu(NH3)4]SO4.H2O

References:

1.Vogel's Textbook of Quantitative Analysis, revised, J. Bassett, R. C. Denney, G. H.

   Jeffery and J. Mendham,ELBS

2. Synthesis and Characterization of Inorganic Compounds, W. L. Jolly, Prentice Hall

ACHP1.5 :   ORGANIC CHEMISTRY PRACTICAL

Synthesis of Organic compounds
Synthesis, purification and characterization of about ten organic compounds involving one or two Stages. 

List of  some suggested compounds
1.β-Napthyl methyl methyl ether  from β-Napthol

2.m-dinitrobenzene from Nitrobenzene 

3.Azodye from aniline 

4.Benzoic acid from ethyl benzoate 

5.Benzanilide from aniline 

6.P-nitroanilene from Acetanilide 

7.P-Bromo acetanilide from aniline

8.Phthalimide from phthalic acid 

9.1,2,3-Tribromo benzene from aniline 

10. Banzanilde from Benzophenone 

TEXT BOOKS

1 A text book of practial Organic chemistry by A.I. Vogel, ELBS and Longman    

   group.

2.Practical Organic chemistry by Mann and Saunders, ELBS  and Longman 

    group

ACHP1.6 :    PHYSICAL CHEMISTRY PRACTICAL

List of Experiments:
1Critical Solution temperature of phenol-water system; effect of Electrolyte.

2.Equilibrium constant of KI +I2-------KI3.

3.Hydrolysis of an ester – A Kinetic study. 

4.Dimerisation constant of benzoic acid by the distribution method (Benzene –water 

   system )

5.Inversion of Surcrose –Akinetic study.  

6.Conductometric titration of mixture of weak and strong acid with sodium hydroxide. 

7.Determination of solubility product of a sparingly soluble salt by conductometric method. 

TEXT BOOKS 

      1.Practical Physical Chemistry by Alexander .

      2.Vogel's Textbook of Quantitative Analysis, revised, J. Bassett, R. C. Denney, G. H.

         Jeffery and J. Mendham,ELBS

 II  Semester

ACHT2.1:   INORGANIC CHEMISTRY-II

Co-ordination chemistry of metal complexes valence bond theory of complex compounds 

–Inner and outer orbital complexes-Electroneutrality principle and back bonding –Isomerism in coordination compounds –crystal field theory crystal field stabilization energy- crystal effects in tetrahedral and square planar complexes.
Application of crystal field  theory to account for spectral and magnetic properties of complexes and stabilization of an oxidation state of a metal ion in a complex. Octahedral and planar substitution mechanisms in co-ordination compounds-Introduction to Molecular orbital theory  of complex compounds –Nephelauxetic effect.

Inorganic reaction mechanisms- concept of hard and soft acids and bases-Mechanism of redox reactions outer sphere mechanisms ,Inner sphere mechanisms-Metal cluster compounds-Sandwich compounds and metal carbonyls.

Chemistry of lanthanides and actinides –Stable oxidation states-Lanthanide and actinide contraction-Absorption spectra of lanthanides and actinides and their magnetic properties-separation of Lanthanides  and actinides, uses of lanthanides and their compounds.

Mass bar spectroscopy –principles and chemical applications –counting techniques-G.M.ionization and scintillation counters-statistics-Application of Radio-isotopes-Iodine -131 and cobalt-60 in Radio therapy. P32 in fertilizers-use of r-rays , food preservation,vegetable preservation –leak testing in high vacuum systems.

SUGGESTED BOOKS FOR READING

1Inorganic chemistry, principles of structure and reactivity, 4thEdition by James E. Huheey: Elleu A. keiter: Richard L. Keiter.

2.Advanced inorganic  chemistry by F.A.Cotton and G. Wilkinson.

3.Theoretical Inorganic Chemistry by Day and Selbin.

4.Concepts and Models in Inorganic Chemistry  by Doughlas Mc Daniel.

5.Introductory Quantum Chemistry by A.K. chandra (Tata McGrawhill)

6.Chemistry of Lnathanides by T. Healler, chapman and Hall.

7.Chemical Applications of Group Theory by B.A. Cotton.

8.Basic concepts of Nuclear Chemistry by R.T. Overmann.

9.Introduction to Nuclear Science by M.N.Sastri, East West Press, Madras.

ACHT2.2:  ORGANIC CHEMISTRY – II 

ALIPHATIC ELECTROPHILIC SUBSTITUTION: Bimolecular mechanisms- SE 2 and SEi. The SE 1 mechanism, electrophilic substitution accompanied by double bond shifts. Effect of substrates, leaving group and the solvent polarity on the reactivity.The

Haloform reaction and Haller-Bauer reaction

MECHANISMS OF SOME TYPICAL NAME REACTIONS : Favorskii, Wagner-Meerwein, Neber,Hofmann, Schmidt, Lossen, Curtius,Beckmann, Baeyer-Villiger, Fries,Stevens,Wittig rearrangements.-Michael and Mannich reactions-pinacol-pinacolone rearrangements.

Basic concept of free radical formation, their stability and polymerisation.

ORGANIC PHOTOCHEMISTRY    Jablonski diagram-cis-trans isomerism, paterno-Buchi reaction, Norrish Type I and II reactions-Barton reaction- photoreduction of ketones  di-pi methane rearrangement. photochemistry of areanes.

CHEMISTRY OF NATURAL PRODUCTS Classification,isolation, synthesis and structural elucidation of the following.

Terpenoids: Camphor, α-Pinene and Santonin

Alkaloids :  Papaverine, Nicotine, Quinine and Atropine.

Purines : Caffeine

Steroids : Cholesterol

BIO ORGANICCHEMISTRY    : Introduction, enzymes, mechanism of enzyme action, kinds of reactions catalysed by enzymes, co-enzymes, biomimetic chemistry and

biotechnological applications of enzymes

TEXT BOOKS :

1.A guide book to mechanisms in Organic chemistry by Peter Sykes :  ELBS.

2.Organic chemistry, Vol. I ( 6th Edn. ) and Vol. II ( 5th Edn . ) by I.L. Finar, ELBS.

3.Organic chemistry by Mukherjee, Singh and Kapoor, Vols. I.and II, Wiley Eastern

4.Reaction mechanism in Organic chemistry by Mukerjee and Singh, Macmillan India.

REFERENCE BOOKS 

    1.Advanced organic chemistry by Jerry March, Wiley Eastern.

    2. Chemistry of Natural Products by K.W. Bentley ( Editor ).

    3. Stereochemistry of carbon compounds by E.Eliel, McGraw –Hill.

ACHT2.3 :PHYSICAL  CHEMISTRY -II
PHOTO CHEMISTRY     Consequences of light absorption – quantum yield and its determinations – fluorescence , phosphorescence and sensitized fluorescence – photolysis of aldehydes  and ketones photochemical reactions between  hydrogen and halogens – photosynthesis – flash photolysis .

ELECTRO CHEMISTRY    Interionic attraction theory of  Debye and Huclel – Onsagor’s modification  - determination  of activity coefficients from EMF ‘s of reversible cells – concentration cells with  and with out transference, liquid junction potentials – applicability to hydration numbers – determination of thermodynamic data from  EMF measurements – primary cells fuel cells – photoelectrochemical  cells .

SURFACE CHEMISTRY Adsorption of gages by solids – Langmuir, Freundlich and  B-E-T isotherms – applicability to heterogeneous catalysis – determination of surface area of adsorbents – Electrokinetic phenomena – Donnan membrane equilibrium – emulsions .

CATALYSIS   Acid – base catalysis , Michaelis – Menten catalysis, chain reactions- consecutive ,parallel reactions involving unimolecular stops only . 

MOLECULAR SPECTROSCOPY    Electromagnetic radition – rotation  and vibration of diatomic molecules- selection rules – rotation of polyatomic molecules – microwave spectroscopy – vibration of polyatomic molecules infrared and Raman spectroscopy . 

SUGGESTED BOOKS FOR READING

1Physical chemistry – S. Glasstone (Macmillan)

2.Physical chemistry – W.J. Moore (Orient Longmans)

3.Physical chemistry – G.M. Barrow ( Mc Graw – Hill )

4.Physical chemistry -  S.A. Maron –Prutton ( Collier – Macmillan )

5.Physical chemistry – G.W. Castellan ( Addison – Wesley )

6.Thermodynamics – N.V.Rao ( Macmillan ) 

7.Molecular Spectroscopy –C.N. B.anwell ( Tata McGraw-Hill )

ACST2.71 : GREEN CHEMISTRY  

Designing a Green Synthesis: Choice of Starting Materials, Choice of Reagents, Choice of Catalysts, Choice of Solvents.

Basic Principles of Green Chemistry: Prevention of Waste/By-Products, Maximum Incorporation of the Reactants into the Final Product, Prevention or Minimization of  Hazardous Products, Designing Safer Chemicals, Energy Requirements for Synthesis, Selection of Appropriate Solvent, Selection of Starting Materials, Use of Protecting Groups, Use of Catalyst, Products Designed Should be Biodegradable, Designing of Manufacturing Plants, Strengthening of Analytical Techniques.

Green Chemistry in Day-to-Day Life: Dry Cleaning of Clothes, Versatile Bleaching Agent.

Green Reagent: Dimethylcarbonate, Polymer Supported Reagents.

Green Catalysts: Acid Catalysts, Oxidation Catalysts, Basic Catalysts, Polymer Supported Catalysts.

Phase Transfer Catalysis in Green Synthesis: Introduction, Applications of PTC in Organic Synthesis, Oxidation Using Hydrogen Peroxide Under PTC Condition, Crown Ethers.

Microwave Induced Green Synthesis: Introduction, Applications – Microwave Assisted Reactions in Water, Microwave Assisted Reactions in Organic Solvents, Microwave Solvent Free Reactions (Solid State Reactions).

Ultrasound Assisted Green Synthesis: Introduction, Applications of Ultrasound.

Biocatalysts in Organic Synthesis: Introduction, Biochemical (Microbial) Oxidations, Biochemical (Microbial) Reductions, Enzymes Catalysed Hydrolytic Processes.

Aqueous Phase Reactions: Introduction, Diels-Alder Reaction, Claisen Rearrangement, Wittig-Homer Reaction, Michael Reaction, Aldol Condensation, Knoevenagel Reaction, Pinacol Coupling, Benzoin Condensation, Claisen-Schmidt Condensation, Heck Reaction, Strecker Synthesis, Wurtz Reaction, Oxidations, Reductions, Polymerisation Reactions, Photochemical Reactions, Electrochemical Synthesis, Miscellaneous Reactions in Aqueous Phase.

Organic Synthesis in Solid State: Introduction, Solid Phase Organic Synthesis Without Using Any Solvent, Solid Supported Organic Synthesis.

Versatile Ionic Liquids as Green Solvents: Green Solvents, Reactions in Acidic Ionic, Liquids, Reactions in Neutral Ionic Liquids.

Synthesis Involving Basic Principles of Green Chemistry: Some Examples; Introduction, Synthesis of Styrene, Synthesis of Adipic Acid, Catechol and 3- dehydroshikirnic Acid (a potential replacement for BHT), Synthesis of Methyl Methacrylate, Synthesis of Urethane, An Environmentally Benign Synthesis of Aromatic Amines, Selective Alkylation of Active Methylene Group, Free Radical Brornination, Acetaldehyde, Furfural from Biomass, Synthesis of (S)-metolachlor, an Optically Active Herbicide, Synthesis of Ibuprofen, Synthesis of Paracetamol, Green Synthes~s Qf3 phenyl Catechol, Synthesis of Epoxystyrene, Synthesis of Citral, Synthesis of Nicotinic Acid, Use of Molting Accelerators to Replace More, Toxic and Harmful Insecticides, An Environmentally Safe Marine Antifoulant.

SUGGESTED BOOKS FOR READING

1. P. Anastas and H. Williamson, Green chemistry frontiers in benign chemical

synthesis and processes, Oxford University Press.

2. Lerma and W. Straat, Chemical management: Reducing wast and cost through

innovative supply strategies, Willey Sons.

3. M.C. Cann and M. E. Connelly Real world cases in green chemistry, ACS

Publications.

4. T. Clayton, Policies for cleaner Technologies, Earthscan

5. V. K. Ahluwalia and M. Kidwai, New Trends in Green Chemistry, Anamaya

Publishers, New Delhi.

ACST2.72: QUANTUM CHEMISTRY

Quantum mechanics: Introduction, Schrodinger equation and the postulates of quantum mechanics. Discussion of solutions of the Schrodinger equation to some model systems viz., particle in a box, the harmonic oscillator, the rigid rotor, the hydrogen atom.

Approximate Methods: The variation theorem, linear variation principle. Perturbation theory (first order and non degenerate). Applications of variation method and perturbation theory to the Helium atom.

Angular Momentum: Ordinary angular momentum, generalized angular momentum, eigenfunctions for angular momentum, eigenvalues of angular momentum, operator using ladder operators, addition of angular momenta, spin, antisymmetry and Pauli exclusion principle.

Electronic Structure of Atoms: Electronic configuration, Russell-Saunders terms and coupling schemes, Slater-Condon parameters, term separation energies of the pn configuration, term separation energies for the dn configurations, magnetic effects: spin-orbit coupling and Zeeman splitting, introduction to the methods of self –consistent field, the virial theorem.

Born-Oppenheimer approximation: Hydrogen molecule ion. LCAO-MO and VB treatments of the hydrogen molecule; electron density, forces and their role in chemical binding. Hybridization and valence MOs of H2O, NH3 and CH4. Huckel theory of conjugated systems, bond order and charge density calculations. Applications to ethylene, butadiene, cyclopropenyl radical and cyclobutadiene.

Recommended  Books : 
1. Physical Chemistry, P.W. Atkins, ELBS.

2. Introduction to Quantum Chemistry, AK Chandra, Tata McGraw Hill.

3. Quantum Chemistry, Ira N. Levine, Prentce Hall.

4. Coulson's Valence, A. McWeeny, ELBS.

ACST2.73 : NUCLEAR CHEMISTRY
Nuclear models 
Introduction to Nuclear chemistry-The shell model –The Liquid Drop Model –The Fermi Gas Model – The Collective Model 

Nuclear Reactions 
Radioactivity- Radioactive Elements-Bethe’s Notation – Types of Nuclear Reactions – Conservation in Nuclear Reactions – Reaction Cross section –The Compound Nucleus Theory –Experimental Evidence of Bohr’s Theory : Experiments of Ghoshal and of Alexander and simonoff – Specific Nuclear Reactions –Transuraniens- Photonuclear Reactions –Thermonuclear Reactions –Fusion Reactions –The Origin and Evolution of Elements 

Nuclear Reactors

The Fission Energy –The Natural Uranium Reactor-The Four Factor Formula : The Reproduction Factor k –The Classification –of Reactors –Reactor Power -  Critical Size of a Thermal Reactor – India’s Nuclear Energy Programme – Reprocessing of spent Fuels: Recovery of uranium and Plutonium – Nuclear Waste Management –Nature’s Nuclear Reactor 

Detection and Measurement of Activity    
The Electrometer – the Ionization Chamber – Electron Pulse counters- Scintillation Detectors –Semiconductor Detector –Thermo luminescence Detectors –Neutron Detectors 

Isotopes for Nuclear Reactors 

The Nature –The Atomic Age –Isotope Separation – Separation of Selected Isotopes 

Applications of Radioactivity      
Probing by Isotopes –Typical Reactions Involved in the preparation of Radioisotopes-The Szilard –Chalmers’ Reaction Cow and milk Systems –Use of Charged Plates in Collection of Radioisotopes –Radiochemical Principles in the Use of tracers –uses of Nuclear Reactions – Radio Isotopes as a Source of Electricity   

Recommended  Books : 

1. Essentials of Nuclear Chemistry, H.J. Arnikar, Eastern Wiley (1990).

2. Nuclear & Radiochemistry, G. Friedlandes & J.W. Kennedy, John Wiley & Sons

  (1987).

ACHP2.4 :   INORGANIC CHEMISTRY PRACTICAL

 Experiments:
Analysis of inorganic salt mixtures 

( minimum four mixtures )
Semi-micro qualitative analysis of six radical mixtures containing one interfering radical and one less familiar cation each . 

Study of Systematic procedure

Spot tests.

Text Books

1.A text book of Practical Inorganic Chemistry by AI Vogel, ELBS

2.Laboratory manual of Engineering Chemistry by Dr Sudha rani

ACHP2.5 :   ORGANIC CHEMISTRY PRACTICAL

Experiments:
Identification of  unknown organic compounds : (Single compound)




Systematic identification of  organic compounds –preliminary  examination , detection of extra elements ,solubility ,common functional group tests ,functional group tests

(determination of two functional group in a single component ,if at all present),preparation of two rational derivatives .

 The given organic compound must be identified by checking the melting point /Boiling point of the compound and melting points of its derivatives with the literature 












 List of suggested compounds 

 Glucose, Fructose , Benzaldehyde ,Para anisaldehyde ,P-Chloro benzaldehyde ,Acetophenone ,Phenol ,cresols, Naphthols ,Benzoic acid ,P-Chloro Benzoic acid ,aniline , p-tolune,p-anisidine ,P-chloro aniline ,diphenyl amine ,N.N-dimethyl aniline ,Benzamide ,Naphthalene ,and Anthracene .

TEXT BOOKS

1 A text book of practial Organic chemistry by A.I. Vogel, ELBS and Longman    

   group.

2.Practical Organic chemistry by Mann and Saunders, ELBS  and Longman 

    Group

3.Organic analytical Chemistry –Jagmohan 

ACHP2.6 :    PHYSICAL CHEMISTRY PRACTICAL

List of Experiments:
1.Formula of Cuprammonium cation –distrubition method. 

2.Heat of Neutralisation .

3.Heat of solution. 

4.A study of the adsorption of oxalic acid on charcoal. 

5.Study of binary liquid mixture involving azeotrope .

6.Study of a two component system involving eutectic or compound formation . 

7.Phase diagram of a three component system ( chloroform –acetic acid – water )     

TEXT BOOKS 

      1.Practical Physical Chemistry by Alexander .
      2.Vogel's Textbook of Quantitative Analysis, revised, J. Bassett, R. C. Denney, G. H.

         Jeffery and J. Mendham,ELBS

III Semester
ACHT3.1:  INSTRUMENTAL METHODS OF ANALYSIS

Uv-visible Spectrophotometry: Principle, Beer -Lambert Law, instrumentation, 

advantages, applications and limitations of Spectrophotometery, , single and double beam

spectrophotometers, Analysis of mixtures 

Atomic absorption spectrometery (AAS), Flame photometry (AES), fluorimetry, nepheleometry and turbimetry - Basic principles, theory, instrumentation and applications

Chromatography and Ion-Exchange techniques 
A) Chromatographic Methods: Principles of separation and classification of chromatographic methods, Paper chromatography: Definition, Principles and Applications of paper chromatography; Thin layer chromatography: Definition, mechanism, efficiency of TLC plates, Selection of stationary and mobile phases; Gas chromatography – Instrumentation: carrier gas, columns and stationary phases and detectors used in GC, Some qualitative and quantitative applications of GC: analysis of chlorinated pesticides in water and trihalomethanes in drinking water; High Performance Liquid Chromatography – Instrumentation: columns, stationary phases, mobile phases and detectors used in GC, Some qualitative and quantitative applications of HPLC: Determination of Asprin, Phenacetin and caffeine in mixture; Determination ofFluoxetine in Serum; GC-MS and LC-MS: techniques and applications

B) Ion-Exchange Methods: General discussion, Typical synthetic Cation and Anion exchange resins. Action of ion exchange resins. Ion-exchange equilibria, Ion-exchange capacity, Determination of cation and anion exchange capacity, Column operation and ion exchange chromatography, Separation of Zn and Mg using anion exchange resin, Determination of total cation concentration in water.

Thermal methods of Analysis: Principles, Instrumentation, Comparison and interpretation of TGA and DTG curves, TGA curves of mixtures, Factors affecting TGA curves, Applications of TGA. Differential Thermal Analysis and Differential Scanning Calorimetry - Principles, Instrumentation and quantitative aspects of DTA and DSC curves; Interpretation of DTA and DSC curves. Influence of atmosphere on DTA curves of a sample, Complementary nature of TGA and DTA Applications of DTA and DSC

SUGGESTED BOOKS:

1. Vogel’s Text book of quantitative chemical analysis; G. H. Jeffery et. al. Addison Wesley Longman

2. Instrumental methods of analysis, H.H. Willard, L.L. Merritt, Jr., J.A. Dean and F.A.

Settle, Jr., Van Nostrand Reinhold Co., New York

3. Modern analytical chemistry; David Harvey; McGraw Hill

4. Principles and practice of analytical chemistry; F. W. Fifield & D. Kealey, Blackwell  

    Science

6. Automatic methods of analysis, M. Valcarcel, M. D. Luque de Castro, Elsevier, Vol. 9

7. Principles of Instrumental Analysis, Skoog, Holler and Wieman, Harcount Asia,

ACHT3.2: ORGANIC SPECTROSCOPY

Infrared  spectroscopy : Units of frequency, wave length and wave number-molecular vibrations-factors influencing vibrational frequencies of organic molecules and interpretation of spectra . 

Ultraviolet spectroscopy : Introduction ,the absorption laws ,measurement of the spectrum ,chromophores ,standard works of reference, definitions , applications of UV spectroscopy to conjugated dienes ,trienes  ,unsaturated carbonyl compounds and aromatic compounds . 

Nuclear Magnetic Resonance Spectroscopy:     

Proton –NMR:
Introduction , basic principles, the chemical shift, the intensity of NMR signals - factors affecting  the chemical shifts- spin-spin coupling.  some simple  splitting patterns- the magnitude  of coupling constants-first order spectrum-interpretation of spectra . Chemical shift reagents- nuclear Overhauser effect (NOE).The Fourier transform technique.
Carbon -13 NMR : Introduction -Spin decoupling- chemical shifts - interpretation of spectra . The DEPT experiment.
Mass Spectroscopy : Basic principles : instrumentation : the mass spectrometer , isotope abundances, the molecular ion ,meta stable ions. Fragmentation processes-mass spectra of some chemical classes-interpretation of spectra . 

Text books : 

1.Spectroscopic methods in Organic chemistry  . Forth Edition D.M williams and    

    I.Flemings Tata –McGraw Hill , New Delhi

2.Organic  Spectroscopy ,W.Kemp ,ELBS Macmillan  

Books in references :

1.Applications of absorption  of  Spectroscopy of Organic compounds J.R.Dyer , 

   prentice  Hall  of India ,New Delhi ,1984 . 

2.Spectrometric identification of Organic Compounds , Sixth Edition, R.M 

   Silverstein ; F.X.Webster ,Johne Willey ,Singapore.

ACHT3.3 : ORGANIC SYNTHESIS
Formation of carbon –carbon single bonds : alkylation via enolate, the enamine and related reactions, umploung (dipole inversion ) – the aldol reaction –applications of organo palladium , organo nickel and organo copper reagents- applications  of  α-thiocarbanions, α- selenocarbanions and sulphur ylids -synthetic applications of carbenes and carbenoiods. 

Formation of carbon –carbon double bonds:β-Elimination reactions, pyrolytic syn eliminations, sulphoxide –sulphenate rearrangement- the wittig and related reactions- alkenes from arylsulphonylhydrazones –claisen rearrangement of allyl vinyl ethers. 

Reactions of unactivated carbon-hydrogen bonds: The Hoffmann-Loeffler –Freytag reaction –The Barton reaction –Photolysis of organic hypohalites .

Synthetic applications of  organo boranes and  organo silanes .

Organo boranes : Preparation of organo boranes viz hydroboration with BH3 –THF ,dicylohexyl borane , disiamyl borane ,thexyl borane ,9-BBN and di-isopinocampheyl borane.Functional group transformations of  organo boranes: oxidation ,protonolysis and rearrangements .Formation of carbon - carbon bonds viz organo boranes carbonylation ,the cyanoborate  process and reaction of alkenyl boranes. 

Organo silanes : Synthetic applications of trimethylsilyl  chloride, dimethyl –t-butylsilyl chloride , trimethylsilyl  cyanide, trimethylsilyl  iodide and trimethylsilyl triflate. Synthetic applications of α-silyl carbanions and β-silyl carbonium ions.
Phase transfer catalysis –principle and applications.

Oxidation : Oxidations of hydrocarbons , alkenes , alcohols aldehydes and ketones oxidative coupling reactions . Use of Pb(OAc)4, NBS, CrO3 ,SeO2 , MnO2 , alkoxyluphonium salts, KMnO4 ,OsO4 , RuO4 ,  peracid and Tl(III)nitrate .

Reduction: Catalytic hydrogenation(homogeneous and heterogeneous ),reduction by dissolving metals , reduction by hydride transfer reagents, reduction with hydrazine and diimide ,selectivity in reduction of nitroso and nitro compounds , reductive cleavage . 

Design of Organic synthesis : Retrosynthesis-the disconnection approach –basic principles convergent and linear synthesis .

SUGGESTED BOOKS FOR READING

1.Modern Methods of Organic Sysnthesis by W.Carruthers

2.Modern Sysnthetic Reactions by H.O.House

3.Organic Sysnthesis by Robert & Ireland

4.Designing Organic Sysnthesis by B Staurt Warron 

5.Organic Sysnthesis by S.Warrant
ACST3.51 : MEDICINAL CHEMISTRY  

Drug Design: Development of new drugs, procedures followed in drug design, concepts of lead compound and lead modification, concepts of pro-drugs and soft- drugs, structure activity relationship (SAR), factors affecting bioactivity, resonance, inductive effect, isosterism, bio-isosterism, spatial considerations. Theories of drug activity: occupancy theory, rate theory, induced fit theory. Quantitative structure activity relationship. History and development of QSAR. Concepts of drug receptors. Elementary treatment of drug receptor interactions. Physico-chemical parameters: lipophilicity, partition coefficient, electronic ionization constants, steric, Shelton and surface activity parameters and redox potentials. Free-Wilson analysis, Hansch analysis, relationships between Free-Wilson and Hansch analysis. LD-50, ED-50.

Pharmacokinetics: Introduction to drug absorption, disposition, elimination using pharmacokinetics, important pharmacokinetic parameters in defining drug disposition and in therapeutics. Mention of uses of pharmacokinetics in drug development process.

Pharmacodynamics: Introduction, elementary treatment of enzyme stimulation, enzyme inhibition, sulphonamides, membrane active drugs, drug metabolism, xenobiotics, biotransformation, significance of drug metabolism in medicinal chemistry.

Antineoplastic Agents: Introduction, cancer chemotherapy, special problems, role of alkylating agents and antimetabolites in treatment of cancer. Mention of carcinolytic antibiotics and mitotic inhibitors.Synthesis of mechlorethamine, cyclophosphamide, melphalan, uracil, mustards and 6-mercaptopurine. Recent development in cancer chemotherapy. Hormone and natural products.

Cardiovascular Drugs: Introduction, cardiovascular diseases, drug inhibitors of peripheral sympathetic function, central intervention of cardiovascular output. Direct acting arteriolar dilators. Synthesis of amyl nitrate, sorbitrate, diltiazem, quinidine, verapamil, methyldopa, atenolol, oxyprenolol.

Local Antiinfective Drugs: Introduction and general mode of action. Synthesis of sulphonamides, furazolidone, nalidixic acid, ciprofloxacin, norfloxacin, dapsone, amino salicylic acid, isoniazid, ethionamide, ethambutal, fluconazole, econozole, griseofulvin, chloroquin and primaquin.

Psychoactive Drugs: Introduction, neurotransmitters, CNS depressants, general anaesthetics, mode of action of hypnotics, sedatives, anti-anxiety drugs, benzodiazipines, buspirone, neurochemistry of mental diseases. Antipsychotic drugs - the neuroleptics, antidepressants, butyrophenones, serendipity and drug development, stereochemical aspects of psychotropic drugs. Synthesis of diazepam, oxazepam, chlorazepam, alprazolam, phenytoin, ethosuximde, trimethadione, barbiturates, thiopental sodium, glutethimide

Antibiotics: Cell wall biosynthesis, inhibitors, â-Iactam rings, antibiotics inhibiting protein synthesis. Synthesis of penicillin G, penicillin V, ampicillin, amoxycillin, chloramphenicol, cephalosporin, tetracyclin and streptomycin.

SUGGESTED BOOKS FOR READING

1. Introduction to Medicinal Chemistry, A Gringuage, Wiley-VCH.

2. Wilson and Gisvold's Text Book of Organic Medicinal and Pharmaceutical

Chemistry, Ed Robert F.Dorge.

3. An Introduction to Drug Design, S. S. Pandeya and J. R. Dimmock, New Age

International.

4: Burger's Medicinal Chemistry and Drug Discovery, Vol-1 (Chapter.-9 and Ch-14),

Ed. M. E. Wolff, John Wiley.

5. Goodman and Gilman's Pharmacological Basis of Therapeutics, McGraw-Hill.

6. The Organic Chemistry of Drug Design and Drug Action, R. B. Silverman,

Academic Press.

7 Strategies for Organic Drug Synthesis and Design, D. Lednicer, John Wiley.

ACST3.52 : ENERGY SYSTEMS

Thermal Energy: Coal-Ranking of coal –analysis (proximate and ultimate) calorific value and determination (Bomb calorimeter method ) COKE –Manufacture –Otto Hoffmann ‘ s process –Applications. 

Chemical Energy: 
a) Electrode potential and cells: Introduction, Nernst equation , classification of cells-primary, secondary and concentration cells, reference electrodes–calomel electrode and Ag/AgCl electrode, ion-selective electrode- glass electrode, determination of pH using glass   electrode, applications of these electrodes in determining strength of acids, bases and  red-ox  reactions, numerical problems, Energy storage devices : Primary cells –Carbon Zinc cells –Alkaline cells –Lithium cells - Secondary cells. 

b) Batteries - Basic concepts, battery characteristics, classification of batteries– primary, secondary and reserve batteries, modern batteries - construction, working and applications of zinc–air, nickel-metal hydride , Li-MnO2 batteries, Lead acid batteries and Nickel –Cadmium Batteries. Advances in Batteries.Lead acid storage devises –Lithium –ion batteries . Reserve batteries –silver chloride cell –Fused Electrolyte cell 

Fuel cells :  Introduction –development –principle –advantages –limitations .Components of a Fuel cell –Alkaline Fuel cells –molten carbonate Fuel cells – Phosphoric acid Fuel cells –ion exchange membrane Fuel cells –Biochemical Fuel cells- Advances in Fuel and bio fuel cells
Photovoltaic cells: Production of solar grade silicon, physical and chemical properties of silicon relevant to photovoltaic’s, doping of silicon, construction and working of a PV- cell and uses .Advances in photovoltaic cells 

 Nuclear Energy: Fission and fusion –Power reactors –Atomic pile-Breeder reactors applications-Disposal of Radio active wastes.

Solar energy: Introduction – production of electricity using solar energy –photovoltaic cells (Solar cells ) power from Indirect solar energy –Hydropower Biomass energy –wind power Applications .

Other sources of energy
Geothermal energy, Tidal power - Introduction production Applications

SUGGESTED BOOKS FOR READING:

1.A text book of Engineering Chemistry by S.S.Dara –S.Chand&Co.New Delhi

2. Engineering Chemistry by B.Sivasankar- The Mc Graw Hill

3.A text book of Engineering Chemistry by B.K.Sharma –Krishnaprakasan ,Meerut 

4. Nuclear Chemistry – Principles and Applications by G R Choppin and J Rydberg

ACST3.53 : Surface Chemistry and Catalysis

Surface phenomena: Structure of clean surfaces; Notation of surface structure;  Structure of adsorbate layers; Stepped surfaces; Surface relaxation and reconstruction; Dynamics and energetics of surfaces.

Adsorption: (a)Surface tension, capillary action, pressure difference across curved surface (Laplace equation), vapour pressure of droplets (Kelvin equation), (b) Adsorption at interfaces- at solid/liquid, liquid/gas and liquid/liquid interfaces; Gibbs adsorption isotherm, effect of electrolyte on the surface energy of ionic surfactants, estimation of surface area (BET equation), surface films on liquids (Electro-kinetic phenomenon), catalytic activity at surfaces.

Surface Active Agents: General structural features and behavior of surfactants; classification of surface active agents, micellization, hydrophobic interaction, critical micellar concentration (CMC), factors affecting the CMC of surfactants, counter ion binding to micelles, thermodynamics of micellization - phase separation and mass action models, solubilization, micro emulsion, reverse micelles.
Heterogeneous Catalysis: Adsorption isotherms, surface area, pore size and acid strength measurements; acidic/ basic sites; Porous solids; Catalysis by metals/metal-oxides, semiconductors and solid acids; Supported metal catalysts; Catalyst preparation, deactivation and regeneration. Model catalysts: Ammonia synthesis; Hydrogenation of carbon monoxide; Hydrocarbon conversion. 

Instrumental methods of catalyst characterization: Diffraction and thermal methods; spectroscopic and microscopic techniques. 
Reference Books:

1. D.K. Chakrabarty and B. Viswanathan, Heterogeneous Catalysis, New Age, 2008.

2. G.A. Somorjai, Y. Li , Introduction to Surface Chemistry and Catalysis, Wiley,  2010.

3. Physical chemistry of surfaces by Arthur W. Adamson 1990

4. Chemical kinetics and catalysis by R.I. Masel, Wiley-Interscience, 2001.

5. The chemical physics of surfaces by Roy S. Morrison, S. Roy, 1990. 

ACHP3.4:   QUANTITATIVE  ANALYSIS PRACTICAL -I

VOLUMETRIC ANALYSIS 

1.Preparation of vanadium(V) from ammonium metavanadate and standardisation of vanadium(V) with iron(II)

2. preparation of cerium (IV) sulphate from cerium(IV) oxide and standardization of cerium (IV) sulphate with iron(II)

3.Estimation of iron(III) by photo chemical reduction method.

4.Analysis of iron(III)-iron(II) present in a synthetic mixture (stannous chloride method).

5.Estimation of copper(II) present in a brass sample (iodometric method)

6.Determination  of chromium(IV)present in a sample of potassium dichromate.

7.Determination of calcium  hardness  and magnesium hardness of water sample.

8.Determination of zinc a ferrocyanide.

9.Determination of chloride in a sample of water(silver nitrate method).

Text Books

1.A text book of Practical Inorganic Chemistry by AI Vogel, ELBS

2.Laboratory manual of Engineering Chemistry by Dr Sudha rani

ACHP3.5:   ORGANIC CHEMISTRY PRACTICAL

ORGANIC MIXTURE ANALYSIS
1.Separation of organic compounds of a mixture (minimum of four mixtures ) 

2.Systematic identification of  the separated organic compounds   by functional      

   group analysis, chemical reaction and derivatisation 

3.Separation of organic compounds of a mixture  by TLC

Text Books 

1. A Text book of practical organic chemistry, A.I. Vogel, ELBS. 

2. Laboratory Manual of Organic Chemistry by Raj K Bansal

IV Semester

 ACHT4.1:  INDUSTRIES BASED ON ORGANIC RAW METERIALS

CHEMISTRY OF STARCH Structure, Chemical and Physical properties of mono, di, and polysaccharides. Manufacture and uses of unmodified starch: dextrin sugar syrup: Hydrolysis of starch to edible and industrial glucose, applications of starch in textile sizing and in the fermentation industries- Manufacture of Industrial Alcohol-Manufacture of Vitamin C from glucose.  

CHEMISTRY OF CELLULOSE Structure, Chemical and Physical properties.  General reactions, major sources and uses of cellulose, Enzymatic and chemical hydrolysis of cellulose- conversion of cellulose to alcohol. Laboratory and commercial scale preparation of chemical cellulose. Cellulose derivatives like cellulose nitrate, cellulose acetate.   

Different methods of wood pulping:  Manufacture and cases of different qualities of paper products like cardboard, newsprint, writing paper, tissue paper and filter paper.  

OILS , FATS & WAXES  Classification of oils , Vegetable, animal and mineral oils – Manufacture of Vegetable oils, Chemical properties and uses – Animal fats and oils, processing, hydrogenation of oils- preparation , properties and uses of waxes.     

SOAPS  Manufacture,  raw material , typical soaps, Glycerin  recovery from soap manufacture. 

DETERGENTS Raw materials – Classification of surfactants- Biodegradability of Detergents.          

SURFACE PROTECTIVE COATINGS   Paints – Drying oils , Pigments , Pigment extenders -   Water paints – Special paints – Varnishes , Lacquers and Enamels.

SUGGESTED BOOKS FOR READING

1.Chemical process industries by RN. Shreeve. 

      2.Engineering chemistry by B.K.Sharma.

      3.Engineering chemistry by SS DARA

ACHT4.2 : MINERAL BASED INDUSTRIES AND CORROSION
Ferrous and non-ferrous industries-quality-control methods-General principles applied in studying an industry-Manufacture of iron ,steel and special steels Metallurgy of gold and silver.  

Explosives, classification, characteristics-special explosives- nitrocellulose-T.N.T Picric acid Dynamite-cordite and Gunpowder.

Classification of cement-Manufacture of portland cement-setting and hardening of cement. Chemical constitution of Portland  cement and their characteristics –special cements and their uses.

Classification of ceramics –Basic raw metirial- Application of colours to pottery  porcelain and china ware- manufacture. Glass-raw materials, Manufacture of special glass-optical , Borosilicate, flint and coloured glasses.

Industrial poisons and their classification solid liquid and gaseous poisons-their identification- physiological activity and control. Solids:Pb, As, Hg, asbestos, textile fibres. Liquids: organic solvents, gases oxides of S, N and H2S, Cyanides, Aldehydes, Ketones and Hydrocarbons.

Basic concepts of corrosion- Dry or chemical corrosion and mechanism pilling Bedworth rule. Wet or Electrochemical corrosion –Mechanism of wet or electrochemical corrosion various types of wet or corrosion-Factors influencing corrosion-some important corrosion control methods –cathodic protection - Anodic inhibitors - Thermodynamics and kinetics of corrosion reactions.

Protective coatings Metallic coatings Golvanising and tinning Metal cladding Electro plating –Metallised coatings chemical conversion or inorganic coatings-  phosphate, chromate, chemical oxide or anodized coatings.

SUGGESTED BOOKS FOR READING

1.Chemical process industries by R.N. Shreeve.

2.applied chemistry for Engineer by Diamont.

3.Industrial poisons and solvents by Jacobs.

      4.chemistry of Engineering materials by Jain & Jain.

5.Engineering chemistry by B.K.Sharma.

6.Environmental chemistry by B.K.Sharma.

7.Corrosion, Volume-I, Metal Environment Reactions by L.L.shreir, Newnes  

   Butterworths, London.

     8.  Corrosion Engineering by Fontana and Greene, McGraw Hill Publication.

ACHT4.3 :   POLYMERS AND PLASTICS
POLYMERS – I  Basic concepts Namenclature- Degree of polymerization – polymerisition process – Classification of polymerization reactions – Difference between thermoplastics and thermosets. Types of polymerization – Addition and step growth. Copolymerisation- Block copolymerisation – Graft copolymerisation. Stereo isomers – isotactic, atactic and syndyotactic polymers. Mechanism of polymerization – free radical and ionic. Heterogeneous polymerization – Zeigler-Natta catalysis. Compounding of plastics – Fabrication techniques of plastic.

POLYMERS-II  Polymer degradation – Types of degradation – thermal, mechanical, ultrasonic waves, photo-degradation, oxidative degradation (rubber and phenol-fermaldehyde)and hydrolytic degradation.

Kinetics of polymer reaction – addition – Free-radical , cationic and Anionic polymerization. Condensation polymerization – acid catalysed condensation reactions.

Analysis and testing of polymers – weight average nad number average molecular weights of polymers ratio  of Mw and Mn. Determination of molecular weight of polymers by Cryoscopy – Light scattering – X-ray scattering – Viscosity – Ultra centrifuge and gel permeation chromatographic methods.

RUBBERS, ELASTOMERS AND ADHESIVES  Origion and chemical nature of natural rubber – D irect processing of lLatex – Compounding of rubber – Fabrication of rubber – Vulcanization of rubber. Elastomers – Manufacture, properties and uses of Butadiene, Isoprene and chloroprene. Natural and synthetic adhesives -  Classification animal glue. Protein and starch adhesives – Resin adhesives. Difference between plastics, elastomers and adhesives. 

RECOMMENDED BOOKS:

1Petroleum products Hand Book, Virgil.B Guthhrie, Editor, 1st ed Mc Graw Hill  

   book company Inc 1960

2.chemicals from petroleum , A. L. Waddns and J. Murray, ELBS Edn. 1970

3.Introduction to polymer chemistry, Raymond B, Seymour.

4.polymer science, V.R. Gowariker et al ., New A ge I ntl (P)Ltd, New Delhi.

5.organic chemistry of synthetic High Polymers, Robert W. Lenz, Interscience Publishers.

6.chemical process Industries 5th Ed , George T. Austin, Mc Graw- Hill company Inc 1984.

7.Industrial chemistry by B k sherma 5th Ed 1993.

8.Textbook of polymer science P. W. Billmeyer, John Wiley, 1962

ACHT4.61:   FINE CHEMICALS
DYES  

Introduction – Dye intermediates - Unit processes in the preparation of dye intermediates – Structural features of a dye  ( Chromophores and Auxochromes ) – Bathochromic and Hypsochromic  effects – Diazotization and coupling – colour and chemical constitution ( Witt’s theory, Armstrong theory &Modern theory) . Classification of dyes. 

SYNTHESIS OF THE FOLLOWING DYES :  Napthol Yellow S.   Naphthol green Y.  Methyl orange , Bismark Brown, Congo Red  Phenolphthalein Fluorescein  Rhodamines B.   Indophenol blue, Phenylene blue . . Methylene blue .   Quinoline blue .   Alizarin .  Indigo ( Indigotin ) Thio indigo.   

PERFUMES Theory of olfaction and mechanism, relation between perfumes and phermones, classification of perfumes, chemistry, manufacture and isolation  of the following compounds –Citral, Geraniol, Nerol, Linalool, citronellol, hydroxy citronillol cincal, jasmone, civetone and Muskone, acetylcarane ,acetyl Longifolene.    

FLAVOURS:  The  difference between perfumes and flavours, classification of flavour compounds , chemistry of species and oleoresins, pepper, ginger, aniseed, cuminseed, Coriander, Cellery and cardamon, Chemistry of some major flavours like Coffee , Tea , Cocoa, Onion. Assessment of flavours and blending of flavours . Flavour compounds : Menthol ,pipertone, Vanillin, Eugenol, monosodium flutamate and carvone
FOODS AND FOOD ADDITIVES:  Carbohydrates, proteins, water and mineral substances, Vitamins. 

SWEETENING AGENTS Saccharine , Sodium Cyclamate.      

CHEMISTRY OF AGROCHEMICALS :                                   

INSECTICIDES :  DDT, BHC,Aldrin, Endosulfon, Malathion, Parathion.  

HERBICIDES :     2,4-dichloro phenoxy acetic acid, dalapon, paraquat, Banalin   

                              Butacarb . 

FUNGICIDES :     Boardeaux  mixture, Copper oxychloride, Zineb,, Benomyl   

                             (Benlate ).  

RODENTICIDES: Warfarin, Sodium monofluoroacetate, Zinc phosphide.

PLANT-GROWTH MODIFIERS:Growth Regulators,Second-Growth Inhibitors andDefoliants,Yield Stimulators

SUGGESTED BOOKS FOR READING

1.Medicinal Chemistry, A. Burger,3rd Edn ., Wiley, 1970. 

2.Chemistry of pesticides, N.M. Melnikov, Residue Reviews, Vol.36, Springer    

   Verlag, New York , 1971. 

3.Future for insecticides , R.C. Netealr, J.J.Mckalvery, Jr. John Wiley &Sons,   

   New York, 1976. 

4.Pesticide processes Encyclopedia, Marshal Sitting Hoyes Data Corporation,   

   U.S.A.., 1977. 

5.Synthetic Organic Chemistry, O.P. Agarwal ,10th edition , Publishing House, Meerut, 1994. 

6.Chemical process industries by R.N. Shreeve.

7.The Chemistry of Synthetic Dyes, Academic Press.  

8.Finar , Organic Chemistry , Vol. I. Ch. 31 Dyes, Longmann. 

9.Gilman,Organic Chemistry , An Advanced Treatise Vol. III Ch., 4.Organic Dyes . Wiley (1953).  

10Juster, Colour and Chemical constitution J. Chem. Educ., 3:596 (1962).  

11.Maccoll, Colour and constitution, Reviews (Chem. Soci.) 1:16 (1947 ).

12.Encylopedia of Chemical Technology, Vol 10 and 11. 

13.Chemistry of Herbicides, U.S. Sree Ramulu, Oxford & I.B.H. Publishing Co. ( 1985 ).  

ACHT4.62 : Materials Chemistry

Credits: 4








     Examination: 3 Hrs.

Lectures/ Week = 4

       

Sessional Marks: 30; Exam. Marks: 70 Total Marks: 100


Chapter 1: Solid State Structure: 
Order - Spatial, Orientational; Types of Solids; Symmetry in Crystals - Primitive Lattice Vector - Wigner-Seitz Cell - Crystal Systems - Bravais Lattices - Crystallographic Point Groups and Space Groups; X-Ray Diffraction - Reciprocal Lattice - Ewald Construction - Structure Factor - Crystal Structure Solution and Refinement - Common Crystal Structure Motifs; Quasi-crystals. 







(10 H)

Chapter 2: Defects and Nonstoichiometery: 
Point, Line and Plane Defects; Intrinsic and Extrinsic Defects - Vacancies, Schottky and Frenkel Defects - Charge Compensation; Nonstoichiometry and Defects - Thermodynamic and Structural Aspects; Colour Centres. 



(5 H)

Chapter 3: Properties of Materials

Thermal Properties: Lattice Vibrations - Phonon Spectrum; Lattice Heat Capacity; Thermal Expansion; Thermal Conductivity. 





(5 H)
Electrical Properties: Free Electron Theory - Electrical Conductivity And Ohm's Law - Hall Effect; Band Theory - Band Gap - Metals and Semiconductors - Intrinsic and Extrinsic Semiconductors; Hopping Semiconductors; Semiconductor/Metal Transition; P-N Junctions; Superconductors - Meissner Effect - Type I And II Superconductors - Isotope Effect - Basic Concepts of BCS Theory - Manifestations of the Energy Gap - Josephson Devices. 








(10 H)
Magnetic Properties: Classification of Magnetic Materials; Langevin Diamagnetism; Quantum Theory of Paramagnetism; Cooperative Phenomena - Ferro, Antiferro and Ferrimagnetism - Magnetic Domains and Hysteresis; Superparamagnetism. 
(5 H)
Optical Properties: Optical Reflectance - Plasmon Frequency; Raman Scattering in Crystals; Photoconduction; Photo and Electroluminescence; Lasers; Photovoltaic and Photoelectrochemical Effects. 






(5 H)

Chapter 4: 

General Concepts in Materials Synthesis: Phase Diagrams; Preparation of Pure Materials; Nucleation and Crystal Growth; Crystal Growth Techniques; Zone Refining. 
Brief Introduction to Different Classes of Materials: High Temperature Ceramic Superconductors, Ionic Conductors, Polymers, Liquid Crystals, Molecular Materials, Nanomaterials 








(15 H)

Reference Books
1. H. V. Keer, Principles of the Solid State 
2. L. E. Smart and E. A. Moore, Solid State Chemistry: an Introduction 
3. M. T. Weller, Inorganic Materials Chemistry 
4. K. J. Klabunde, Nanoscale Materials in Chemistry 
5. W. D. Callister, Materials Science and Engineering, An Introduction 
6. C. Kittel, Introduction to Solid State Physics 
ACHT4.62 : Unit Operations
Introduction:
Unit
Operations,
Unit
Processes,
Physical
and
Chemical
laws, Stoichiometry, gaseous state, fundamental concepts, steady and unsteady state operation,Units and dimensions.
Absorption : Properties and types of tower Packing , tower construction, two-phase flow through packed towers, material balance, correlation of liquid phase mass transfer coefficients.

Extraction : Liquid-Liquid extraction, extraction equipment, solubility and equilibrium diagrams, selectivity. Distillation : Vapor-liquid equilbria of binary systems, distillation methods, plate and packed distillation columns, McCabe-Thiele diagrams, plate  efficiency.
Drying : Classification of dryers and their description, drying theory, rate of drying curves, factors effecting drying rate, estimation of drying time.
Crystallization : Classification of crystallizes and their description, equilibrium, material and energy balance, super saturation theory, rate of crystal growii, operating variable and their effect.
Filtration: classification of filters and their description, filter operation, filtration theory,constant pressure and constant rate filtration. centrifuges

Size reduction :  Laws of crushing - equipment for size reduction - crushers, Jaw crusher, Gyratory crusher, crushing rolls — grinders, hammer mills and impactors, Roller compression machines, Attrition mills, tumbling mills - Ultra fine grinders,Hammer mills with internal classification, fluid energy classification, agitated mills
Text books:

Introduction to Chemical Engineering - Walter L. Badger and Julius T. Banchero, Tata McGraw-Hill Publishing Company Limited, New Delhi.

ACHP4.4:   QUANTITATIVE  ANALYSIS PRACTICAL-II

POTENTIOMETRY  

      1.Estimation of Iron (II) with chromium ( VI ) .  

      2.Estimation of Iron (II ) with cerium ( IV ) .  

      3.Estimation Vanadium ( V ) with Iron ( II ) . 

PH METRY 

4Titration of a strong acid against a strong base. 

5.Titration of a weak acid against a strong base .  

6.Titration of a mixture of weak acid and a strong acid against a strong base.  

CONDUCTOMETRY 

      7.Titration of a weak acid against a strong base.  

8.Determination of percentage purity of AgNO3  Solution using KCl .  

COLOURIMETRY 

9.Estimation of Manganse .

10.Estimation of Fe ( II )  .  

Text Books

1.A text book of Practical Inorganic Chemistry by AI Vogel, ELBS

2.Laboratory manual of Engineering Chemistry by Dr Sudha rani

ACHP4.5:   APPLIED CHEMISTRY PRACTICAL

Estimations

1.Determination of saponification value ,Iodine value and Acid value of an Oil.  

2.Estimation of Glucose.  

3.Determination of Glucose in Jaggery and Honey.  

4.Determination of Molecular Weight of a Polymer.  

5.Estimation of a Drug.   

      6.Analysis of a Fertilizer.  

7.Analysis of a Pesticide.  

Preparations

8 .Preparation of Soap.  

9.Preparation of cold Cream.   

10.Preparation of Shampoo.  

11.Preparation of Phenol- Formaldehyde Resin.  

12.Preparation of Copper pigment .  

13.Preparation of Paracetamol.  

14.Preparation of Fluorescein dye. 

Isolation

15.Isolation of Caffeine 

16.Isolatiopn of Lycopene   

Text Books 

1.A Text book of practical organic chemistry, A.I. Vogel, ELBS. 

2.Laboratory Manual of Organic Chemistry by Raj K Bansal

ACHP4.7: PROJECT WORK

Four weeks duration in any industry / chemical R&D / organization
Each candidate have to submit a project report after completion.
Annexure-II
	S.No
	Range of Marks
	Grade
	Grade Points

	1
	> 90≤100
	O
	10.00

	2
	> 80≤90
	A
	9.00

	3
	> 70≤80
	B
	8.00

	4
	> 60≤70
	C
	7.00

	5
	> 50≤60
	D
	6.00

	6
	 ≥40≤50
	E
	5.00

	7
	< 39
	F
	0.00


Calculation of SGPA (Semester Grade Point Average)  

For example if a student gets the grades in one semester A,A,B,B,B,D in six subjects having credits 2(S1) 4(S2), 4(S3), 4(S4), 4(S5), 2(S6), respectively. 

The SGPA is calculated as follows:  

              9(A) x2(S1)+9(A) x4(S2)+8(B)x4(S3)+8(B)x4(S4)+8(B)x4S5)+6(D)x2(S6)  

SGPA=     ------------------------------------------------------------------------------------------  162/20    = 8.10                                                                    

               2(S1)+4(S2)+4(S3)+4(S4)+4(S5)+2(S6)                        

A student securing ‘F’ grade there by securing 0.0 grade points has to appear and secure at least ‘E’ grade at the subsequent examination(s) in that subject.  

If a student gets the grades in another semester D, A, B, C, A, E, A in seven subjects having credits 4(S1), 2(S2),4(S3), 2(S4), 4(S5), 4(S6), 2(S7) respectively.  

                {6(D)x4(S1)+9(A)x2(S2)+8(B)x4(S3)+7(C)x2(S4)+9(A)x4(S5)+5(E)x4(S6)+9(A)x2(S7)}    

SGPA =    ----------------------------------------------------------------------------------------     162/22     = 7.36                                                       

                4(S1)+2(S2)+4(S3)+2(S4)+4(S5)+4(S6)+2(S7)                                         

                 (9X2+9X4+8X4+8X4+8X4+6X2+6X4+9X2+8X4+7X2+9X4+5X4+9X2) 

CGPA =    ----------------------------------------------------------------------------------------=324/42     =   7.71                                               

                     20+22

 It is resolved that a candidate has to secure a minimum of 5.0 SGPA for a pass in each semester in case of B. Tech./B.Arch./B. Pharm./5 Year Integrated Courses and PG Diploma/Diploma/PG in Arts & Commerce courses, whereas for PG in Engineering, Sciences, Pharmacy/PG. Diplomas in Sciences 5.0. SGPA is the minimum for a pass in each semester.  Further, a candidate will be permitted to choose any paper (s) to appear for improvement in case the candidate fails to secure the minimum prescribed SGPA/CGPA to enable the candidate to pass at the end of any semester examination.  

 Resolved not to indicate pass/fail in the marks statement against each individual paper.  

 It is further resolved that a candidate will be declared to have passed in a course if a candidate secures 5.0 CGPA for B. Tech./B.Arch./B. Pharmacy and Diploma/PG. Diplomas and PG in Arts & Commerce, while for P.G. in Science, Engineering and Pharmacy and P.G. Diplomas in Sciences 5.0 CGPA has to be secured for a pass in a course.  

 Further, classification of successful candidates is based on CGPA as follows.

Science, Engineering, Pharmacy (PG)/PG Diplomas:
 Distinction     –  CGPA 7.0 or more 
I Class           –  CGPA 6.0 or more but less than 7.0
 II Class/Pass  –  CGPA 5.0 or more but less than 6.0
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