DEPARTMENT OF CHEMISTRY
(2017 — 2020)
Aim
To impart theoretical knowledge, develop practical skills and create

interest for higher studies in chemistry so as to promote research.

Objectives

1. Gain knowledge on the fundamental principles of the different branches
of chemistry.
Provide a firm foundation in chemical concepts, laws and theories.
Relate chemistry with medicine, food, environment and polymer science.

Develop and sharpen the scientific knowledge.

o bk D

Impart theoretical knowledge about practical and skill doing chemical
analysis.

Eligibility Norms for admission

Those who seek admission to B.Sc Chemistry course must have passed
the Higher Secondary Examinations conducted by the Board of Higher
Secondary Examinations, Tamil Nadu with Chemistry as one of the subjects or
a course of studies recognized and approved by the syndicate of the

Manonmaniam Sundaranar University, Tirunelveli.
Duration of the programme: 3 Years

Medium of instruction: English

Passing Minimum:
A minimum of 40% in the external examination and an aggregate of 40%
are required. There is no minimum pass mark for the Continuous Internal

assessment.



Components of the B.Sc Chemistry Major Programme

Part 111 (Major and Allied)
Major
Theory papers:

Core - Theory papers (10 x 100) 1000
Practical (Core applied)  (4x 50) + (3x 100) 500
Elective- Theory papers (4 x100) 400

Major — Total marks 1900

Allied (1 & 11)

Theory
Allied Mathematics / Botany 2 x 100 200
Allied Physics 2 x 100 200
Practical
Botany 1 x 100 100
Physics 1 x 100 100
Total marks for Botany allied 600
For Mathematics allied 500
Total marks for Part 11l
For Botany allied (1900 + 600 = 2500)
For Maths allied (1900 + 500 = 2400)

All theory papers and Allied practicals carry 100 marks each.
Major practical during I and Il year carry 50 marks each.
Major practical during Il year carry 100 marks each.

Practical examinations will be conducted at the end of even semesters



UG - Course Structure
Distribution of Hours and Credits

Course Sem. | Sem. Il | Sem. Il | Sem. IV | Sem.V | Sem. VI Total
Hours | Credits
Language 6 (3) 6 (3) 6 (3) 6 (3) - - 24 12
English 6 (3) 6 (3) 6 (3) 6 (3) - - 24 12
Major Core - 4 (4) 4 (4) 4 (4) 4 (4) 5+5+6 5+5+6 48 46
Theory (5+5+5) | (5+5+5)
Major Core - 2 2 (4) 2 2 (4) 3+3+2 3+3+2 24 18
Practical (10)
Elective - - 4 (3) 4 (3) 4 (3) 4 (3) 16 12
Allied -Theory 4 (4) 4 (4) 4 (4) 4 (4) - - 16 16
Allied 2 2(2) 2 2 (2) - - 8 4
Practical
AECC/EVS 2(2) 2(2) - - - - 4 4
SBC / Project - - 2(2) 2(2) 2(2) 2(2) 8
NMEC 4 (2) 4 (2) - - - - 8 4
*FC -1 - 1) - - - - - 1
(\Values for
Life)
*FC -1l - - - Q) - - - 1
(Personality
Development)
*FC—1lI - - - - 1) - - 1
(HRE)
*FC - IV (WS) - - - - - (@) - 1
*SDP - - 1) - - - - - 1
Certificate
Course
*SLP - - 1) - - - - 1
—Extension
Activity (RUN)
*STP — Clubs - - - (1) - - - 1
& Committees /
NSS
Total 30 (18) 30 (26) 30 (20) 30 (27) 30 (21) 30 (31) 180 140 + 3
Total number of hours = 180
Total number of credits = 140 + 3

* Courses / Programmes conducted outside the regular working hours
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UG - Courses offered

Semeste | Course | Subject Paper Hours/ | Credits
r code week
Part | TL1711/ | Language 6 3
FL1711
PartIl | GE1711/ | General English (A Stream / B Stream/ C Stream/ B. 6 3
GE1712/ | Com & Com. Sc.)
I GE1713/
GE1714
Part 111 | CC1711 | Major Core | — Inorganic Chemistry - | 4 4
CC17P1 | Major Practical | — VVolumetric Analysis - | 2 -
CAl1711 | Allied I —Theory: General Chemistry 4 4
CAL17P1 | Allied I — Practical — Volumetric and Organic 2 -
Analysis
Part IV | AEC171 | AECC — Ability Enhancement Compulsory Course: 2 2
English Communication
CNM171 | NMEC — Molecules of Life 4 2
VEC171 | Foundation course — Value Education - | - -
Part | TL1721/ | Language 6 3
FL1721
Partll | GE1711/ | General English (A Stream / B Stream/ C Stream/ B. 6 3
GE1712/ | Com & Com. Sc.)
GE1713/
1 GE1714
Part 111 | CC1721 | Major Core Il — Physical Chemistry - | 4 4
CC17P1 | Major Practical | - Volumetric Analysis — | - 2
CC17P2 | Major Practical Il - Volumetric Analysis - Il 2 2
CA1721 | Allied I — Theory: Inorganic and Physical Chemistry 4 4
CAL17P1 | Allied I — Practical : Volumetric and Organic 2 2
Analysis
Part IV | AEC172 | AECC — Ability Enhancement Compulsory Course: 2 2
Environmental Studies
CNM172 | NMEC —Fuel Chemistry 4 2
VEC172 | Foundation course — Value Education - | - 1
PartV | CER172 | Certificate Course - 1
Part | TL1731/ | Language 6 3
FL1731
Part1l | GE1731/ | General English (A Stream / B Stream/ C Stream) 6 3
GE1732/
GE1733
Part 111 | CC1731 | Major Core Il — Organic Chemistry - | 4 4
CC1732 | Major — Elective - | 4 3

(a) Dairy Chemistry
(b)Nutritional Chemistry
(c) Applied Electro Chemistry
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CC17P3 | Major Practical 1l — Organic Preparation and 2 -
Determination of Physical Constants
CA1731 | Allied Il — Theory: General Chemistry 4 4
CA17P1 | Allied Il — Practical : Volumetric and Organic 2 -
Analysis
Part IV | SBC173/ | SBC - Yoga/ Computer Education 2 2
SBC174
VE173 Foundation course — Value Education — |1 - -
PartV | SLP173 | Service Learning Programme (SLP): RUN - 1
Part | TL1741/ | Language 6 3
FL1741
Part Il | GE1731/ | General English (A Stream / B Stream/ C Stream) 6 3
GE1732/
v GE1733
Part 111 | CC1741 | Major Core IV — Organic Chemistry - |1 4 4
CC1742 | Major — Elective - 11 4 3
(@) Industrial Chemistry
(b) Polymer Chemistry
(c) Pharmaceutical Chemistry
CC17P3 | Major Practical 1l — Organic Preparation and - 2
Determination of Physical Constants
CC17P4 | Major Practical IV — Organic Analysis 2 2
CA1741 | Allied Il — Theory: Inorganic and Physical Chemistry 4 4
CAL17P1 | Allied Il — Practical — Volumetric and Organic 2 2
Analysis
Part IV | SBC173/ | SBC - Yoga/ Computer Education 2 2
SBC174
VEC174 | Foundation course — Value Education - |1 - 1
PartV | STP174 | Student Training Programme (STP) - 1
Part 111 | CC1751 | Major Core V-Organic Chemistry - 111 5 5
CC1752 | Major Core VI - Inorganic Chemistry - 11 5 5
CC1753 | Major Core VII - Physical Chemistry - 11 6 6
CC1754 | Major — Elective - 111 4 3
(@) Green Chemistry
\4 (b) Applied Chemistry
(c) Leather Chemistry
CC17P5 | Major Practical V & VI — Organic Estimation and 8 -
Inorganic Semi-micro Analysis
Part IV | CSK175 | *SBC — Chemistry for Competitive Exam 2 2
HRE175 | Foundation Course - Human Rights Education - 1
(HRE)
Part 111 | CC1761 | Major Core VIII -Organic Chemistry -1V 6 5
CC1762 | Major Core IX - Inorganic Chemistry -1l 5 5
CC1763 | Major Core X -Physical Chemistry - 11l 5 5
CC1764 | Major — Elective - IV 4 3
VI (a) Bio Chemistry

(b) Instrumental methods
(c) Forensic Chemistry




CC17P5 | (a) & (b) Major Practical V — Organic Estimation and - 4
Inorganic Semi-micro Analysis
CC17P6 | Major Practical VI- Gravimetric Analysis and 4 3
Inorganic complex preparation
CC17P7 | Major Practical VII — Physical Chemistry 4 3
Part IV | CSK176 | *SBC — Project 2 2
WSC176 | Foundation Course - Women’s Studies (WS) - 1
TOTAL 180 150

SBC for the V & VI semesters is offered by the departments for their students

There is a subject oriented skill based course namely Chemistry for Competitive Exam during
the V semester and a subject based group project during the VI semester for two hours each per week.

There will be an individual viva voce for the group project.

As NMEC we offer Molecules of Life during | semester and Fuel chemistry
during Il semester.

Self Learning — Extra Credit Course

Subject . Hours/ .
Semester code Title of the paper week Credits
11/ | CC17S1 | Soil Science and Agricultural Chemistry - 2
IV/ VI | CC17S2 | Chemistry of Cosmetics - 2
UG - Instruction for Course Transaction
Theory (Major Core) paper hours
Type Sem. | Sem. Il | Sem. Ill | Sem. Sem.V | Sem. VI
v

Lecture hours 50 50 50 50 60 /75 60/75

Assignment / 5 5 5 5 5 5

Group discussion

CIA (Test, Quiz) 5 5 5 5 5 5

Seminar - - - - 5 5

Total Hours / 60 60 60 60 75/90 751790

semester




Theory (Elective/ Allied) paper hours

Elective Allied
Type Sem. Il | Sem. IV | Sem.V | Sem. VI | Sem. I/l1l | Sem. 11/ 1V
Lecture hours 50 50 50 50 50 50
Assignment/
Group discussion 5 5 5 5 S S
CIA (Test, Quiz) 5 5 5 5 5 5
Total Hours 60 60 60 60 60 60
Practical Hours
s t Hours per Total hours /
emester week semester
Major WAIVATINA LY, 2 30
V/VI 4+4=8 120
Allied /1717w 2 30
Value Added Courses
S.No. Name of the course Total hours Credit
| Food Science 30 1
I Rubber Technology 30 1

1. Value added course 1:Food Science deals with the important nutrients in the food and
also to identify the adulterants added into it.

2. Value added course 11:Rubber Technology deals with the processing of latex and how it
is converted into various other products.

Examination Pattern
Ratio of Internal and External:

(Major / Elective / Allied) 25:75 NMEC | 40: 60

Components of Internal: | Test 15 Test : 20
Quiz 5 Quiz 10
Assignment  :5 Assignment 10
Total 125 Total 40




Question Pattern (Major / Allied/ Elective)

Internal Test Marks External Exam Marks
Part A4x1 (No Choice) 4 Part A10x1 (No Choice) 10
Part B2x5 (Internal Choice) 10 Part B5x5 (Internal Choice) 25
Part C2x8 (Internal Choice) 16 Part C5x8 (Internal Choice) 40
Total 30 Total 75
Question Pattern (NMEC)
Internal Test Marks External Exam Marks
Part A4x1 (No Choice) 4 Part A10x1 (No Choice) 10
Part B3x3 (Internal Choice) 9 Part B5x3 (Internal Choice) 15
Part C1x7 (Internal Choice) 7 Part C5x7 (Internal Choice) 35
Total 20 Total 60

Practical Papers

Major — | & Il years

Internal  : 20 marks
External : 30 marks
Total : 50 marks

Internal : 20 marks

Performance of the experiments : 2.5
Regularity in attending practical
and submission of records: 2.5

Model exam
Record

Total

110
: 5
: 20 marks

External : 30 marks (marks will be allotted as per the practical syllabus)
Practical Papers (Major - 111 year & Allied)

Internal : 40 marks

Performance of the experiments : 10
Regularity in attending practical
and submission of records: 5

Record
Model exam
Total
External : 60 marks

110
115
: 40 marks

(marks will be allotted as per the practical syllabus)

Evaluation Pattern
i) PART — Il and ALLIED
Theory:

Internal : 25 (Test: 15 + Quiz: 5 + Assignment: 5)

External : 75




Internal External

Theory Papers (Core, Elective and Allied Theory Papers (Core, Elective and Allied papers)
papers) Part A: 10 x 1 = 10 marks. No choice.
Part A: 4 x 1 =4 marks. No choice. Part B: 5 x 5 = 25 marks. With internal choice

Part B: 2 x 5 = 10 marks. With internal choice Part C: 5 x 8 =40 marks. With internal choice
Part C: 2 x 8 = 16 marks. With internal choice

Problems in Part C compulsory

Practical Papers (Major and Allied):

Internal — 40 (Model exam-15, Performance-10, Regularity-5, Submission of Records —10)
External — 60

Marks will be allotted as per the practical syllabus

Practical examination and project viva will be conducted only in the even semesters.

i) NMEC
Internal: 40(Test: 20 + Quiz:10 + Assignment:10)
External: 60
Internal External
Part A: 4 x 1 = 4 marks. No choice. Part A: 10 x 1 = 10 marks. No choice.
Part B: 3 x 3 =9 marks. With internal choice Part B: 5 x 3 = 15 marks. With internal choice
Part C: 1 x 7 =7 marks. With internal choice Part C: 5 x 7 =35 marks. With internal choice

I11) CERTIFICATE COURSE
Internal: 60(Test: 20 + Album: 20 + Book exercise:20)
External: 40(4x 10 = 40, Open choice — 6 questions)

iv) FOUNDATION COURSE
Internal: 60(Test: 20 + Album: 20 + Book exercise:20)
External: 40(4x 10 = 40, Open choice — 6 questions)

v) SLP — RUN (40 hours)



Semester - |
Core — 1 : Inorganic Chemistry — |
Course Code: CC1711

Number of Hours Number of Credits Total Number of Marks
Per week Hours
4 4 60 100
Objectives

e To study the atomic structure from wave mechanical concept, arrangement of
elements in the periodic table and the variation of periodic properties.

e To understand the various types of chemical bond formation in molecules, metallurgy,
properties and compounds of s and p block elements.

Unit — I: Atomic Structure

— de

Broglie equation,

— significance
and their significance — nodal planes. Sign of wave functions
Davisson & Germer experiment,

of ¥ and 2.

derivation of radius & energy.
— Pauli’s exclusion principle, Hund’s rule, Aufbau principle

Unit — 11 : Periodic Table

- features of long form of periodic
table — classification as s, p, d and f block elements based on electronic configuration.
Periodicity in properties — effective nuclear charge, shielding or screening effect, Slatar rule.
Variation of effective nuclear charge, atomic radii, ionic radii, covalent radii in periodic table
(group & period).Variation of electron affinity and electro negativity along a group.
lonization enthalpy -

— Paulings, Mulliken and

Alfred Rochow’s

Unit — I11: Chemical Bonding

: Properties of ionic compounds — [EfiCENCHEIGNBOMISNISADErICYCIe]

— postulates - hybridization of atomic orbitals and geometry of
with examples.
bonding, antibonding and nonbonding orbitals. Filling of molecular orbitals.
Differences beween bonding MO and antibonding MO. to Hz N, O,, F,
HF, CO and NO..

molecules —
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Unit — IV: s-block elements

General characteristics of group 1 elements EICOMPATISONNOTtNIUMBit
- diagonal relationship of lithium with magnesium. Extraction

of lithium — uses of alkali metals.
lithium carbonate, sodamide, sodium cyanide, potassium cyanide-preparation

and uses.

i diagonal relationship between beryllium and aluminium. Extraction of beryllium and

properties.

Basic beryllium acetate, calcium carbide, calcium cyanamide -

Unit — V: Hydrogen and Water

brief study). Hydrogen as a future fuel.

Water: Hardness — temporary and permanent hardness - determination of hardness of
water by EDTA method, DO —definition and determination, BOD, COD - definition and
significance.

Text Books

1. Puri, B.R., Sharma, L.R. and Kalia, K.C. (2010). Principles of Inorganic Chemistry,
Milestone Publishers & Distributors.

2. Madan, R.D. (2005). Modern Inorganic Chemistry.(13"ed.). Sultan Chand Publishers.

Reference Books

1. Lee, J.D. (2008).Concise Inorganic Chemistry.(5"ed.). John Wiley and Sons Publications.

2. Douglas, B.E., McDaniel, D.H., and Alexander, J.J. (1994).Concepts & Models of
Inorganic Chemistry.(3"ed.). John Wiley and sons Publications.
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Semester - | & 111
Allied Chemistry
General Chemistry
Course Code: CA1711/CA1731

Number of Hours Number of Credits Total Number of Marks
Per week Hours
4 4 60 100
Objectives:

1. To acquire knowledge about the atomic structure and bonding in molecules
2. To know about the fundamentals of organic chemistry.

Unit — I: Atomic Structure

— de-Broglie equation — Davisson and Germer experiment -

derivation not necessary) —

ignificance — shapes, difference between orbit and
orbital. Rules for filling up of orbitals —

Unit — 11: Chemical Bonding

— general characteristics
. Factors affecting

lonic bonding
of ionic compounds. Lattice energy —
dissolution of ionic compounds.

, BF;, NH;, CH,and cis-trans isomerism.

Unit — 111: Covalent Bonding

, formation of single, double and triple bond with examples,

hybridisation with suitable examples of linear (BeCl,), trigonal planar(BCls) and tetrahedral
molecules(CH,). Hydrogen bonding — types with examples and effects of hydrogen bonding.

Unit — IV: Fundamentals of Organic Chemistry

- carbocations, carbanions and free radicals (preparation,
structure and stabilit — substitution, addition, elimination and
polymerization.

benzenoid compounds.
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Unit — V: Aliphatic Hydrocarbons

- catalytic hydrogenation, Wurtz reaction,
Kolbe’s synthesis - free radical substitution — halogenations.

- dehydration of alcohols and
dehydrogenation of alkyl halides (Saytzeff’s rule), reactions - hydration, ozonolysis, and
oxidauc#

— acetylene from calcium carbide, dehalogenation of

tetrahalides, reactions — formation of metal acetylides, addition of Br.and alkaline KMnO..

Text Books

1. Puri, B.R., Sharma, L.R.and Kalia, K.C. (2010). Principles of Inorganic Chemistry,
Milestone Publishers& Distributors.
2. Madan, R.D. (2005). Modern Inorganic Chemistry.(13"ed.). Sultan Chand Publishers.

Reference Books
1. Lee, J.D. (2008). Concise Inorganic Chemistry. (5"ed.). John Wiley and sons publishers.

2. Douglas, B.E., McDaniel, D.H. and Alexander, J.J. (1994).Concepts & Models of
Inorganic Chemistry. (37ed.). John Wiley and sons Publishers.
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Semester - |
NMEC
Molecules of Life
Course Code: CNM171

Number of Hours Number of Credits Total Number of Marks
Per week Hours
4 2 60 100

Objectives
1. To make the students understand the different types of nutrients like carbohydrates,
vitamins and minerals essential for the growth of mankind.
2. To make the students understand the various aspects of fatty acids, lipids,aminoacids,
proteins and nucleic acid.
Unit — I: Carbohydrates

Introduction with examples. NidRUfGCHfGIOMCANCISUGAIS
— energy source, maintenance of heart action and

central nervous system. Digestion — absorption —

— Molisch’s, Benedict, Seliwanoff’s, Iodine,
Bial’s, F ehlinﬁs and Barfoed’s test.

Unit - Il1: Amino acids , Proteins and Nucleic acids

on the basis of their chemical
structure and nutritional requirement, of amino acid from proteins, EpliGEMINKA0EE

olypeptides.
R T ——

—deficiency diseases — Marasmus and Kwashiorkor, tests for proteins.

Amino acids: Definition,

Unit — I11: Lipids

BiPiEs Definition

structural functions of lipids — digestion of lipids —

— metabolic and

Unit — 1V: Enzymes
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Unit — V: Minerals, Vitamins and water

F

Water: Source and distribution of water in the body — functions of water — absorption,
metabolism and storage of water.

Vitamins: Classification, source, biological function and deficiency diseases of Vitamin
AB,C,D,E and K.

Text Books

1. Alex V. Ramani.(2014). Food Chemistry. MJP Publishers.

2.

Carroll Lutz and Karen Przytulski. (2001). Nutrition and Diet Therapy(34ed.). F.A. Davis
Company (Philadelphia) publishers.

Reference Books

1.

2.

Morrison, R.T., & Boyd, R.N. (1991). Organic Chemistry, Dorling Kindersley (India)
Pvt. Ltd. (Pearson Education).

Finar, I.L. (2001). Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd.
(Pearson Education).

Finar, I.L. (2001). Organic Chemistry (Volume 2), Dorling Kindersley (India) Pvt. Ltd.
(Pearson Education).

Nelson, D.L., & Cox, M.M. (1989). Lehninger’s Principles of Biochemistry.(7"ed.).W.H.
Freeman publications.

Berg, J.M., Tymoczko, J.L. & Stryer, L. (2002). Biochemistry, W.H. Freeman Publishers.
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Semester - |
Major Practical Paper | - Volumetric Analysis - |
Course Code: CC17P1

Number of Hours Number of Credits Total Number of Marks
Per week Hours
2 2 30 50
Objective:

To develop skill in doing volumetric estimations

Acidimetry- alkalimetry
1. using std. Na,CO;— Link HCI
2. using std. oxalic acid — Link NaOH
3. using std. oxalic acid — Link NaOH
Permanganometry
1. using std. oxalic acid — Link KMnO,
2. using std. oxalic acid — Link KMnO,
3. using std. ferrous sulphate - Link KMnQO,

Dichrometry

1. using std. ferrous sulphate - Link — K,Cr,0
2. using std. ferrous sulphate - Link — K,Cr,O;

Text Books

1. Thomas, A.O. (1999). Practical Chemistry for B.Sc Main students. Cannanore, Scientific
book center.

2. Vogel, A.l. (1990). A Text Book for Qualitative Inorganic Analysis. The English
Language Book Society and Longmans.
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Semester - 11

Core — Il :Physical Chemistry - |
Course Code: CC1721

Number of Hours Number of Credits Total Number of Marks
Per week Hours
4 4 60 100

Objectives

1. To acquire knowledge about gaseous state, liquid state and solid state.
2. To learn about ionic equilibria and colloids.

Unit - I; Gaseous State

— most

probable velocity, average velocity and root mean square velocity. Collision diameter,
collision number and mean free path
— molar heat capacity at constant temperature and
of mean free path,
vibrational.

— calculation
— translational, rotational and
— contributions to heat capacity of ideal
, equations of state for real gases —
(problems wherever necessary).

Unit - 11: Liquid State

heat of vapourisation — Trouton’s rule.
effects of surface tension and surface active agents.
Viscosity, . Refraction —
molar refraction (definition only).

— molar volume and chemical constitution, parachor and chemical
constitution, viscosity and chemical constitution.

- definition — surface energy, some
— definition — co-efficient of
— specific and

Unit - 111: Solid State

Crystalline and amorphous solids — differences. Symmetry in crystal system -

elements of symmetry, space lattice and unit cell — Bravais lattices — seven crystal systems —
law of rational indices — Miller indices. — — derivation,
rotating crystal technique and powder technique, analysis of powder diffraction patterns of
NaCl, CsCl and KCI.“ — molecular, metallic, covalent and ionic crystals

(definition, examples and structure).
Unit - 1V: lonic Equilibria
SirongeaRantImoterateIcIecioIVEss — ionic product of water, common ion effect.
H scale — buffer solutions — calculation of pH using [ERGEISONMEIASSeIDAlChNEGUAtION
_ — hydrolysis constant and degree of hydrolysis of salts of strong acid and
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strong base,

Unit — V: Colloids

Definition and examples.
emulsifiers. Gels — preparation, types and properties —

imbibition, syneresis and thixotrophy.

Text Books

1. Puri, B.R. and Sharma, L.R. (2013-2014).Elements of Physical Chemistry, Vishal
Publishing Co., India.
2. Castellan, G.W. (2004). Physical Chemistry.(4™ed.), Narosa.

Reference Books

1. Atkins, P.W.,& Paula, J. de Atkin’s. (2014). Physical Chemistry.(10" ed.), Oxford
University Press.

Ball, D.W. (2007). Physical Chemistry, Thomson Press, India.

Mortimer, R.G. (2009). Physical Chemistry.(3"ed.).NOIDA(UP): Elsevier.

4. Engel, T.,& Reid, P. (2013). Physical Chemistry.(3"ed.). Pearson Publishers.

wmn
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Semester - 11 & IV

Allied Chemistry
Inorganic and Physical Chemistry
Course Code: CA1721/ CA1741

Number of Hours Number of Credits Total Number of Marks
Per week Hours
4 4 60 100

Objectives

1. To acquire knowledge about thermodynamics and electrochemistry
2. To know nuclear chemistry, hydrocarbons and metallurgy

Unit—I:
Mydrogen, active hydrogen, atomic hydrogen, ortho and para
hidroien. Hidroien as a future fuel.

Water: Hardness — types, determination of degree of hardness by EDTA method.
Heavy water: Preparation, properties and uses.
DO, BOD and COD (definition only).

Unit I11: Metallurgy
Minerals and ores — difference between them. NiEHHOUSIOTGIESSINGNE roasting, calcinations,
reduction by aluminothermic process, smelting, purification by electrolysis, zone refining,

Preparation
and uses - TiO.and TiCl, preparation and properties of MoO..

Unit — I11: Thermodynamics

with examples,

chemical reaction — sign of AH.
— definition and mathematical statement.

between Cp and Cv in gaseous systems,
* — difference between them.
expression for g, w, AE &AH for
gas.

— heat capacity, relation

of an ideal

Unit—1

es of salts with examples,
formed from weak acid and strong base, buffer
solutions with examples.

Unit — V: Nuclear Chemistry

Radioactivity — properties of a, p and y rays. Soddy’s group displacement law —
radioactive decay, derivation of decay constant - derivation from decay
constant. - nuclear fission and fusion —
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STellarenergy. Applications of radioactivity — in medicine, agriculture, industry and radio
carbon dating.

Text Books

1. Puri. B.R., Sharma. L.R.and Kalia, K.C. (2010). Principles of Inorganic Chemistry,
Milestone Publishers & Distributors.
2. Madan, R.D. (2005). Modern Inorganic Chemistry. (13™ed.), Sultan Chand Publishers.

Reference Books

1. Soni, P.L. and Chawla, H.M. (2014). A Text book of Organic Chemistry.(20"ed.). Sultan
Chand Publishers.

2. Castellan, G.W. (2004). Physical Chemistry. (4"ed.). Narosa Publishers.

3. Levine, I.N. (2010). Physical Chemistry.(6"ed.). Tata Mc Graw Hill Publications.
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Semester - 11
NMEC
Fuel Chemistry
Course Code: CNM172

Number of Hours Number of Credits Total Number of Marks
Per week Hours
4 2 60 100
Objectives

1. To learn about the various energy sources and their applications.
2. To gain knowledge on different types of fuels, applications of fuels and
petrochemicals.
Unit — I: Energy sources
Renewable energy sources — solar energy, wind energy, geothermal energy,
- definition and examples.

Unit — 11: Solid fuels

. Coking, non coking coals and pulverised coal.

Unit — I11: Liquid fuel

Unit — IV: Gaseous fuel

Water gas and producer gas - manufacture, composition and uses.
Semi water gas and LPG — composition and uses. Bio gas (Gobar gas) — biogas generator.
Advantages and disadvantages of gaseous fuels.

Unit — V: Rocket and Nuclear fuels
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Text Books

1. Sharma, B.K. (2002). Industrial Chemistry.(13"ed.). Goel Publishing House.
2. Jain, P.C. & Jain. (2001). M. Engineering Chemistry. Delhi: Dhanpat Rai Publishers.

References Books

1. Stocchi, E. (1990). Industrial Chemistry, Vol. I, Ellis Horwood Publishers.
2. Murugesan, (2009). Environmental studies. (2™ed.).Millennium Publishers.
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Semester - 11
Major Practical Paper Il - Volumetric Analysis - 11
Course Code: CC17P1

Number of Hours Number of Credits Total Number of Marks
Per week Hours
2 2 30 50

Objective:

To develop skill in doing volumetric estimations

Text Books

1. Thomas, A.O. (1999). Practical Chemistry for B.Sc Main students. Scientific book center,
Cannanore.

2. Vogel, A.l. (1990). A Text Book for Qualitative Inorganic Analysis. The English
Language Book Society and Longmans.
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Semester — 11 & IV
Allied Chemistry Practical - Volumetric and Organic Substance Analysis
Course Code: CA17P1

Number of Hours Number of Credits Total Number of Marks
Per week Hours

2 2 30 100

Objectives:
1. To learn the principles of volumetric analysis.
2. To analyze an organic substance systematically.
Volumetric analysis - 40 marks

Organic analysis - 20 marks

Systematic analysis of the organic compound with the view to find out the following.
Detection of extra element

Aliphatic or Aromatic

Saturated or unsaturated

Nature of the functional group (phenol, monocarboxylic acid, ester, aldehyde,
reducing sugar and primary amine)
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Text Books

1. Thomas, A.O. (1999). Practical Chemistry for B.Sc Main students.Cannanore: Scientific
book center.

2. Vogel, A.l. (1990). A Text Book for Qualitative Inorganic Analysis. The English
Language Book Society and Longmans.
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Semester - 111
Core — 111 :Organic Chemistry - |
Course Code: CC1731

Number of Hours Number of Credit Total Number of Marks
Per week Hours
4 4 60 100
Objectives:

1. To understand the basic concepts of Organic chemistry, hydrocarbons and
stereochemistry.

2. To learn about the electronic displacements and polar effects in organic
compounds

Unit—1:

- longest chain
rule, lowest number rule, naming of hydro carbons, alcohols, aldehydes, ketones, amines, and
compounds with additional functional groups.

with acetylene,
ethylene and methane as examples - influence of hybridization on bond properties.

of Carbanions, carbocations and
free radicals.

Unit — I1: Electronic Displacements

— definition — types — comparison of strength of substituted
— definition — types — examples — applications.
— definition — relative strength of acids, conjugated system. Hyper
— definition — stability of carbocations and free radicals.

substitution, addition,

acids and bases.

elimination and polymerization reactions with examples.

Unit — I11: Chemistry of Aliphatic Hydrocarbons

, general methods of preparation,
Wurtz reaction, free radical substitutions - halogenation.

- eliminations.

- mechanisms BEINIGTKOWRI

, hydroboration, oxidation, ozonolysis, reduction

(catalytic and chemical), cis and trans-hydroxylation. 1,2-and 1,4-addition reactions in
. Acidity, electrophilic and nucleophilic additions, Birch reduction-
mechanism.

Unit — IV: Chemistry of halogenated hydrocarbons

with stereochemical aspects and effect of solvent, differences between
Syv1&S,2 reactions ;
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Plorcarions - mtsion of ranaors Syine rd o, Pepon ad s

westron and westrosol.
of chloroform, iodoform and carbon

tetrachloride.

Unit -V: Functional groups containing Oxygen
Alcohols: Preparation, properties and distinction among 1°, 2° & 3° alcohols - oxidation

method, Victor Meyer method & Lucas method.
S - Oiction by periodic acid and
lead tetraacetate, Pinacol- Pinacolone rearrangement.
* of fats_and oilsi, sinthesis of

lycerol from propene, reactions, preparation of nitroglycerine.
L of ethers and epoxides, ethers with acids,

reactions of epoxides with alcohols.

Text Book
Jain, M. K. &Sharma, S.C. (2016). Modern Organic Chemistry, (4™ed.).Vishal Publishers.

Reference Books

1. Soni, P. L. & Chawla, H. M. (2014). A Text book of Organic chemistry(20™" ed.). Sultan
Chand & Sons.

2. Arun Bhal & Bhal B. S. (2013). A Text book of Organic chemistry (21%ed.). S. Chand &

Company Pvt. Ltd.

Tewari (2016). Advanced Organic Chemistry, (1%%ed.). Books and Allied Pvt. Ltd.

4. Finar, I. L. (2014). Organic Chemistry Volume 1&I1 (18"d.). Pearson publishers.

w
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Semester - 111
Elective | - Dairy Chemistry
Course Code: CC1732

Number of Hours Number of Credit Total Number of Marks
Per week Hours
4 3 60 100
Objectives

1. To learn about the dairy products.
2. To make the students to understand the various aspects of health and hygiene and to
practicelab to land.

Unit I: Properties of milk

specific gravity, conductivity of milk.

“ Physico-chemical properties of milk constituents — water,
fat, proteins, lactose and mineral matter. _ -
their causes and prevention - uses of milk.

— definition, common adulterants and their detection.
— definition, common preservatives and their detection.

— definition, the different types of neutralizers and their detection.
Unit 11 :Microbiolog

of milk
Introduction, — — heat

treatment, use of ionizing radiation, electricity, high frequency sound waves and application
— definition, objectives and requirements of pasteurization.

— definition — desirable properties — EIGINGNANGISICTIIZAUONNOMOAIYAUEHSISES

Unit 111
definition, requirements, advantages and disadvantages and method of manufacture.
— definition, merits and demerits, methods of manufacture.

— definition, purpose, types of flavoured milks, method of manufacture.

: Definition, composition, objectives of productions - principle involved in

manufacture, food and nutritive value, role of milk constituents, keeping quality.
-: Definition, composition, objectives of production h
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EVaporatedimilk. Types of condensed milk — plane condensed milk, super heated condensed
milk & frozen condensed milk.
Unit: 1V: Cream, Butter, Ghee, Ice cream and Cheese

Cream: Definition — composition - HiaVilationalanGNCeNUTUGaINMEIOUSIOtSEATAtONNoN

- determination of acidity and

moisture content - desibutter.
Ghee: Major constituents of ghee - common adulterants added to ghee - detection of the
adulterantsd definition, different types — hydrolytic, oxidative and ketonic

rancidity - prevention of rancidity - antioxidants

Introduction — definition —
cottaged cheese - processed cheese — defects in cheese - their causes and prevention.

Unit V: Proteins, Carbohydrates, Vitamins in milk and dairy sweets

Milk Proteins: BySiCallpropericsNoMMilKIDIOSINSNSNCICCHICAINDIOPEIIEs hydration of

roteins, solubility - effect of heat on milk proteins, milk enzyme and functions.
- — picric acid method and

chloramine — T method.

Milk vitamins: Water soluble vitamins and fat soluble vitamins in milk - form of occurrence
in milk - importance of the vitamins with respect to physiological activity -
-: Preparation of peda, gulabjamun, rossogolla and kheer paneer.
Kheer — Khoa/ Mawa — Khurchan — Rabri-Kulfi/Malai —Ka- baraf- Dahi — Panir- Chhana —
Makkhan — Lassi - Ghee Residue.

Text Books
Sukumar De.(1991). Outlines of Dairy Technology, (1%ed.). Oxford University Press.

Reference Books

1. Webb Johnson & Alfond, Fundamentals of Dairy Chemistry. Delhi: C.B.S. Publishers
and Distributers.

2. Rangappa, K.S & Achaya, K.T. (1974). Indian Dairy products, Bombay: Asia Publishing
House.

3. Webb, B.H. & Whittier, E.O. (1970). By-products from Milks, Westport, Connecticut:
A.V.1. Publ. Co. Inc.,

4. Srinivasan, M. R. & Anantakrishnan, C.P.: (1957). Milk Products of India, ICAR Animal
Husbandry Series No. 4, New Delhi.

5. Murray, R.K.,Granner, D.K., Mayes, P.A. & Rodwell (1990). V.W.Harper’s
Biochemisry, (21%ed.). McGraw-Hill.
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Semester - 111
Elective I - Nutritional Chemistry
Course Code: CC1732

Number of Hours Number of Total Number of Marks
Per week Credit Hours
4 3 60 100
Objectives:

1. To make the students understand the different types of nutrients essential for the
growth.

2. To have an idea about the dairy products and various aspects of health and hygiene
and to practice what they learn to cherish a healthy life.

Unit I:

Discovery of nutrients-OtalleNeroyanecdorthenumanibody, energy and nutrient-
. Definition - - sources and enerﬁi released from sucrose,

lactose and maltose,

ﬂ and absorption - regulation of blood sugar-important sources-

Unit 1l

viz egg albumin, insulin, casein, collagen, keratin and

Unit 11

NiiEFaISNCAICIIISOURCESIMBHGIgney, rhosphorus - food sources — functions, iron —

sources — deficiency and potassium - functions, deficiency.

food, oils (edible and

mineral) and honey.
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Unit |v.

, properties, . Oxido-
reducatases, transferases, hydrolases, lyases, isomeases, ligases. Cofactors and coenzymes.
activity.

Unit V: Hot and Cold beverages

Text Book

Swaminathan, M. (1977). Handbook of Food and Nutrition, (1%ed.). Chennai: Ganesh &
Co.

Reference Books

1. Sukumar De., (2002). Outlines of Dairy Technology (17"ed.). New Delhi: Oxford
University press.

2. Clarence Henry, Eckles, Willes Barnes Combs and Harold Macy (2002). Milk and Milk
products (3"ed.). Tata McGrow Hill publishing company.

3. Byron H. Webb, Arnold H. Johnson and John A.Alford, (1987). Fundamentals of Dairy
Chemistry (2"ed.). New Delhi: CBS Publishers.

4. A Manual (2005). Analysis of milk and milk products, Milk Industry Foundation.
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Semester - 111
Elective | - Applied Electro Chemistry
Course Code: CC1732

Number of Hours Number of Credit Total Number of Marks
Per week Hours
4 3 60 100
Objectives

1. To learn about industrial electro chemistry, hydrometallurgy, electro metallurgy and
pyrometallurgy

2. To gain knowledge about electro plating and electro chemical power sources.

Unit |

— electrochemical processes in industry -
, cathodes and anodes in
- caustic soda and

electrochemical reactor — separators.
chlorine productions.
Other inorganic electrochemicals —

electrochemical oxidation — Kolbe synthesis, Electro reduction of carbonyl
compounds, adiponitrile synthesis.

Unit 1

— principles — nucleation and growth

of crystals .
— recovery of silver from
photographic emulsion. — process

description.

_, other metals through molten salt electrolysis

— Mg and Na — brief outline.

Unit 11

— chemical and electrochemical cleaning —electroplating of copper,
bath

nickel and cadmium.
composition,
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Unit IV

— chemical and electrical energies —
interconversion chariinﬁ and discharging.

- description of primary cells — alkaline — manganese cells,
Button cells, silveroxide - zinc cells, — applications.

Unit Vv

Text book:

Hamann, C.H. A. Hamnett & W. Vielstich, W. (2007).Electrochemistry, (2"ed.). Wiley —
VCH.

Reference books

1. Pletcher, D. & Walsh, F. C. (1990). Industrial Electrochemistry (2"ed.). London:
Chapman Hall.
2. Hibbert, D. B. (1993). Introduction to Electrochemistry (18"ed.). Mac Millan Publication.
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Semester - 111
Practical Paper 111
Organic Preparation and Determination of Physical Constants

Course Code: CC17P3

Number of Hours Per Number of Credit Total No. of hours Marks
week
2 2 30 50
Objectives:

1.To develop skill in preparing Organic compounds.
2. To find out the exact melting and boiling point of Organic Substances.

Text Books

=

Thomas, A. O. (1999). Practical Chemistry for B.Sc Main students,Scientific book center,
Cannanore.

Vogel, 1. (1990). A Text Book for Qualitative Inorganic Analysis, English Language
Book Society and Longmans.

N
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Semester - IV
Core — IV :Organic Chemistry - 11
Course Code: CC1741

Number of Hours Number of Credit Total Number of Marks
Per week Hours
4 4 60 100
Objectives:

1. To study the chemistry of halogenated hydrocarbons
2. To learn about aromaticity of organic compounds
3. To understand oxygen derivatives and carbonyl derivatives

Unit — I;: Carbonyl Compounds
.- Mechanisms of Aldol condensation,

Benzoin condensation, Knoevenagel condensation, Perkin & Cannizzaro reaction and Benzil-

Benzilic acid rearrangement.
: Michael addition., OXitlationss
- Clemmensen,Wolff-Kishner, LiAlH.and NaBH,

reductions.

Unit - 11: Carboxylic Acids and their Derivatives
&Bil8] hydroxy acids and unsaturated acids - succinic, phthalic, malic, tartaric, maleic and

fumaric acids.

Unit — 111: Functional Groups Containing Nitrogen

Unit- 1V
Active methylene compounds

-acid hydrolysis and ketonic hydrolysis, synthetic
applications-synthesis of mono alkyl acetone, butanoic acid, 2 - pentanone, acetonyl acetone,
succinic acid, a,B unsaturated acid, 2,5-diketone, 1,3 — diol, y-keto acid and 4-methy! uracil.
-synthesis of pentanoic acid, succinic acid,
pentanedioic acid, adipic acid, - keto acid, a, - unsaturated acid, cyclo alkane carboxylic
acid and barbituric acid.

YRGS P parationISyRMeticIapPIICAions sy nthesis of malonic acid, propionic

acid,a, unsaturated acid, succinic acid and B-amino ester.
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Unit V: Aromatic hydrocarbons

Huckel’s

rule,aromatic character of cyclic hydrocarbons, arenes, cyclic carbocations, carbanions and
h

eterocyclic compounds.Benzene- isolation, preparation and structure.

-halogenation,

nitration, sulphonation, Friedel-Craft’s alkylation and acylation with their mechanisms.

|

Text book
Jain, M. K.,& Sharma, S.C.(2016). Modern Organic Chemistry (4"ed.). Vishal Publishers.

Reference Books

=

Soni, P. L. &Chawla, H. M.(2014). A Text book of Organic chemistry (20" ed.). Sultan
Chand & Sons.

Arun Bhal & Bhal B. S, (2013). A Text book of Organic chemistry (21 ed.). Chand &
Company pvt. Ltd.

Tewari (2016). Advanced Organic Chemistry(1sed.). Books and Allied Pvt. Ltd.

Finar, I.L. (2014). Organic Chemistry, Volume 1&I1 (18"ed.). Pearsonpublishers.

N
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Semester — IV
Elective Il - Industrial Chemistry - 11
Course Code: CC1742

Number of Hours Number of Credit Total Number of Marks
Per week Hours
4 3 60 100
Objectives

1. To understand the applications of chemical industries.
2. To gain knowledge on working of industries.
3. To know the impact of industry on environment.

Unit I: Petroleum Industr

— hydrocarbons from petroleum.

direct and indirect petrochemicals — catalysts used in petroleum industry.
* — alkylation, pyrolysis, halogenation, hydration and

polymerization.

Bergius process — Fischer — Tropsh process.
Methanol , Ethanol , Isopropyl alcohol , formaldehyde , Ethylene glycol, Glycerol, Phenol
a0t Acetcrs Petrochemical Industies i India.

Unit: 11: Fertilizers and agro chemicals

Plant nutrients — Macronutrients — Micronutrients. Need for fertilizers -characteristics
of a good fertilizer. Role of N, P and K in plant growth — Classification of fertilizers —
Natural fertilizers — artificial fertilizers. Classification, manufacture and uses of artificial
fertilizers — Urea — Calcium cyanamide — calcium ammonium nitrate — superphosphate of
lime-Triple superphosphate — Potassium chloride — DAP. NPK fertilizers — Biofertilizers and
its advantages.

Agro chemicals — Classification — Insecticides — Preparation and Uses of Lead
arsenate , Calcium arsenate , DDT , Methoxychlor , BHC , Chlordane , Parathion, Malathion ,
Baygon . Fungicides — Preparation and Uses of Lime , Sulphur , Boreaux mixture , Sodium
sulphate , Thallium Sulphate. Weedicides — Preparation and uses of Butachor , Eptam
(EPTC) , DNOC. Rodenticides - Preparation and uses of Zinc phosphide , Aluminium
phosphide, Coumachlor and Warfarin.

Unit 111: Rubber

— Latex - Coagulation of rubber
Drawbacks of raw rubber — Rubber fabrication —
Physical and chemical properties of rubber

—Solvents for natural rubber-Classification.

of Buna-S —Neoprene-

Buna-S —Thiokol- Silicon rubber - Polyurethane — Spandex - Reclaimed — Spong-foam —
laminates - rubber cement and thermocole *

37



Unit |

— composition of fireworks. losives — Gun
powder — Smokeless powder.
Mercury fulminate — Diazodinitrophenol- Tetryl — Ethylene dinitramine. High explosives —
Trinitrotoluene — Picric acid — Ammonium picrate — Glyceryltrinitrate — Dynamite — PETN —
Cyclonite - HMX.

OXICHCHEMiCAISPIEparaliGRNANCNPIORSHIES  Mustard, Phosgene, Nerve gases,

Adamsite, Chloroacetophenone, Chloropicrin. Screening of smokes - Incendiaries -
Explosives in India.

Unit
Importance of pigment volume concentration-

Applications - methods of manufacture - chemical action - paint removers.

used silica glass, Vycor glass, optical

glass, lead glass, coloured glass, opal glass, safety glass, fibre glass laminates, glass wool,
flint glass. Pyrex and jena glasses.

definition, uses, classification. Natural abrasives — Synthetic abrasives.

Text Book
Sharma, B.K., (2003). Industrial chemistry (47"ed.). Meerut: Goel publishing House.

Reference books

1. Dryden, C.E., (1973). Outline of chemical Technology (2"ed.). New Delhi: East - west
press.

2. Steiner, H., (1961). Introduction to Petrochemicals (2"ed.). Pergaman press Newyork.

3. Sharma, B. K. &Kaur, H., (1997). Environmental Chemistry. Meerut: Goel Publishing
House.
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Semester - IV
Elective Il — Polymer Chemistry
Course Code: CC1742

Number of Hours Per Number of Credit Total No. of hours Marks
week
4 3 60 100
Objectives

1. To know about the different types of polymerization reactions.
2. To understand the importance and the biomedical application of polymers.

Unit— | : Polymer types and types of polymerization:

General characteristics of polymers in comparison with common organic compounds.

initiation, propagation and

termination processes. Initiators and inhibitors.

Unit — I1: Synthetic polymers

Grades, Curin rocesses and its

importance with mechanisms.
. — stirene rubber, nitrile rubber, butyl rubber, polysulphide rubber and neoprene.

— polyolefins — polyethylene — HDPE, LDPE, LLDPE — polypropylene —
polyvinylchloride — grades of PVC - teflon, polymethylmethacrylate (Plexiglass) —
polystyrene. h (SBR, ABS, SAN) — polyester, polyamide — nylon
66, natural polymers — cellulose, starch, silk, wool — cellulose acetate and cellulose nitrate.
Unit—111:

. Viscosity, solubility, optical, electrical, thermal and mechanical
roperties of polymers.

Unit — IV: Glass transition Temperature

— factors influencing glass transition

temperature —

glass transition temperature of — glass transition
temperature and melting point. Heat distortion temperature, e-determination of glass

transition temierature — siinificance of ilass transition temierature.
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COVSTAIIRIRAE Helix structures — spherulites — polymers single crystals — folding of chains
during formation — effect of crystallinity on properties of polymers.
Unit — V:Polymer dissolution and Advances in polymers

— contact lens, dental polymers, artificial

heart, kidney, skin and blood cells.
h - poly sulphur nitrite, poly phenylene, poly pyrrole and

poly acetylene.

Text Book
Bhatnagar, M.S. (2004), A text book of Polymers,(1sed.).New Delhi:S. Chand and
Company Ltd.

Reference Books

1. Billmeyer, F.W. (1984).Text book of Polymer Science.(3"ed.). John Wiley and Sons.

2. Raymond B. Seymour, (1981). Introduction to Polymer Chemistry, (1%d.).

3. Gowarikar, Viswanathan,N.V & Sreedhar, J. (2015). Polymer Science.(2"ed.). New Age
International Publishers.

4. P.K Palanisamy, (2015). Material Science (2"%d.). Chennai :Scitech Publication India,
Pvt. Ltd..
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Semester - IV
Elective Il — Pharmaceutical Chemistry - |
Course Code: CC1742

Number of Hours Number of Credit Total Number of Marks
Per week Hours
4 3 60 100
Objectives:

1) To impart knowledge about various diseases and their treatment.
2) To study about common drugs and their action and to compare natural and synthetic
drugs.
Unit |

Introduction:
nomenclature of drugs —

Unit 11
Action of drugs:

. Biological role of

salts of Na, K, and Ca, Cu, Zn and lodine.

Unit 111
-Opiates, Pethadine and morphine.
-local and general anaesthetics -chloroform, ether and barbiturate ,

Unit IV

Unit VvV

Common diseases and treatment-I1:
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Text Book

Jayashree Ghosh.S. (2010). A text book of pharmaceutical chemistry (1%ed.). New Delhi:
Chand and company.

Reference Books
1. Lakshmi, S. (2012).Pharmaceutical chemistry (2"ed.). Sultan Chand publishers.
2. Ashutoshkar,(2010).Medical Chemistry (1%ed.). New age international pvt. Ltd.

3. Satoskar,R.S.&Bhandarkar,S.D.(2015).Pharmacology and Pharmatherapeutics(24™ed.).
Elsevier publishers.

4. Gurdeep R. Chatwal. (2009). Synthetic Drugs (3"ed.). Goel Publishing Company.
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Semester — 1V, Practical Paper - IV
Organic Analysis
Course Code: CC17P4

Number of Hours Per Number of Credit Total No. of hours Marks
week
2 2 30 50
Objectives:

1. To develop skill in doing Organic Substance Analysis.

Text Books

1. Thomas, A. O. (1999). Practical Chemistry for B.Sc Main students,Scientific book
center, Cannanore.

2. Vogel, 1. (1990). A Text Book for Qualitative Inorganic Analysis, English Language
Book Society and Longmans.

43



Semester -V
Core - V: Organic Chemistry - I11
Course Code :CC1751

Number of Hours Per Number of Credit Total No. of hours Marks
week
5 5 75 100
Objectives:

1.To study about phenols and their derivatives

2.To learn poly nuclear, heterocyclic and organometallic compounds

3.To impart knowledge about alkaloids, drugs and pharmaceuticals
Unit -1

Unit-11:
Polynuclear Hydrocarbons: Isolated polynuclear compounds - preparation and properties of
diphenyl, diphenyl methane, triphenyl methane and stilbene.

. Naphthols, naphthylamine, naphthaguinone- preparation and uses.

anthraquinone, alizarin- preparation and uses.

containing one heteroatom.
— Diel’s-

Alder reaction and reduction reactions.
and Paal-Knorr synthesis, properties

, differences
between them.

epimers and anomers, mutarotation. Haworth projections and conformational
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of maltose and sucrose.
of starch and cellulose

structures. Conversion of an aldose to next higher aldose (Kiliani-Fischer synthesis) and
aldose to next lower aldose iWohl’s method).

— receptors (definition only), metabolites and

antimetabolites.

- chloramphenicol, benadryl and paracetamol, GRGEINTIGMMAION

Phenobarbital and

diazepam, - Glyceryltrinitrate. Antileprosy drug- Dapsone, HIV-AIDS
related drug- Zidovudine.

Text book
Jain, M. K. &Sharma, S.C. (2016).Modern Organic Chemistry (4"ed.).Vishal Publishers.

Reference Books

1. Soni, P. L. & Chawla, H. M. (2014). A Text book of Organic chemistry (20" ed.). Sultan
Chand & Sons.

2. ArunBhal & BhalB. S.(2013). A Text book of Organic chemistry (21 ed.). Chand&
Company Pvt. Ltd.

3. Tewari (2016). Advanced Organic Chemistry (1%ed.). Books and Allied Pvt. Ltd.

4. Finar, I.L. (2014). Organic Chemistry, Volume 1&I1 (18"d.). Pearson publishers.
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Semester -V
Core - VI: Inorganic Chemistry - |1
Course Code : CC1752

Number of Hours Per Number of Credit Total No. of hours Marks
week
5 5 75 100
Objectives

1. To study the characteristics of p-block elements, noble gases and their compounds.
2. To understand the various metallurgical process.
3. To understand the principles of atom bomb, nuclear reactors and hydrogen bomb.

Unit — I1: Chemistry of p-block elements - 11

of cyanogens, thiocyanogen, selenium cyanogen
and azidocarbondisulphide, interpseudohalogen compounds.

Unit— 111 :

from the atmosphere- Rayleigh’s and Dewar’s method.
Hydrates of noble gases. — preparation, properties and uses.

Preparation , iroEerties and structure of XeF,, XeF,, XeFs,XeOF,, XeOF,andXeO:s.
comﬁarison with orianic Eolimers, sinthesis, structural asEects and aﬁﬁlications of siloxanes.

Unit — IV: Metallurgy and Alloys



IVIRERAISIERANGESS  difference between minerals and ores, iiallUfGICANPOCESSES

ravity separation, magnetic separation, froth floatation, roasting, calcination and smelting.
H by electrolysis, oxidative refining, zone refining, Mond’s process, Van - Arkel
de-Bocr process and KrolP's process. EXGHONNBIODEIES AAGNSESIO AN MVIOIEHANTY

— ferrous alloys and non ferrous

alloys with examples.

-artificial transmutation of elements.

-nuclear fission — principle of atom bomb. — thermal and

fast breeder reacto
— principle of hydrogen bomb and stellar ener

. Principle and working of

cyclotron.

Text books

1. Puri. B.R., Sharma, L.R. & Kalia, K.C. (2014). Principles of Inorganic Chemistry,
Milestone Publishers.
2. Madan, R.D. (2005). Modern Inorganic Chemistry, (13"ed.). S. Chand and Company.

Reference Books

1. Lee, J.D. (2008). Concise Inorganic Chemistry, (5"ed.). John Wiley and Sons.

2. Greenwood, N.N. & Earnshaw,(1997). Chemistry of the Elements, (2" ed.). Butterworth-
Heinemann.

3. Cotton, F.A. & Wilkinson, G. (1999). Advanced Inorganic Chemistry, Wiley, (6"d.).

VCH Publishers.

Miessler, G.L. & Donald, A. Tarr. (2010). Inorganic Chemistry (4"ed.). Pearson.

Atkin, P. Shriver & Atkins. (2010). Inorganic Chemistry, (5"%d.). Oxford University

Press.

ok~
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Semester - V

Core - VII: Physical Chemistry - 11
Course Code: CC1753

Number of Hours Number of Credit Total Number of Marks
Per week Hours
6 5 90 100
Objectives

1. To know and learn the principles of thermodynamics and colligative properties.
2. To understand the types of solutions and their behaviour.
3. To impart knowledge about the symmetry elements and symmetry operations.

Unit — I: Solutions and Colligative Properties

point -
I1l. Theory of fractional, azeotropic and steam distillations.
henol-water system, triethylamine — water system and nicotine water system.

— thermodynamic derivation of
relation between concentration and elevation of boiling point. _
_definition only) — determination of molar mass by depression of freezing
point,

Unit — I1: Thermodynamics - |

* basic terms — system,
boundary and surroundings. — open, closed and isolated. h
PROBESSES - isothermal, adiabatic, isobaric and isochoric, reversible and irreversible process.
Difference between reversible and irreversible processd -

different statements. Internal energy and first law — mathematical derivation of first law of

thermodynamics. State and path functions. FiEatNCADACINOIRARSYStem — heat capacity at

constant volume (Cv) and heat capacity at constant pressure (Cp) — relationship between C

— statement — calculation of AE, q, AH and w for an ideal and real
— enthalpy of combustion, enthalpy of neutralization and enthalpy
of formation.Variation of enthal of a reaction with temperature (Kirchoff’s
equation).
Unit — 111: Thermodynamics - 11

— second law of
thermodynamics - spontaneous process.

changes of an ideal gas, isothermal, isobaric and

Isochoric processes.

G) and their significances. Gibb’s Helmholtz equation
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EapplicationsNCIaPEYFoRNEGUANIORSNAPBICANIONS. Clausius — Clapeyron equation and

applications

Unit — 1V: Thermodynamics — 111
— Van’t Hoff reaction isotherm and
its significance. Van’t Hoff isochore and significance — concept — determination of

fugacity of real gases — variation of fugacity with temperature and pressure. Physical
significance of fugacity. Ivi ivity coefficient.

Unit = V: Group Theor
SR EIEE SRR AEAGHREGHE  ocfinition of identity (), proper

rotational axis (n) — mirror plane (o) — inversion centre (i) and rotation reflection axis (Sn).
- H,O, NH;, BF;,
Planar, cis and trans) and CH, as examples.

Puri,B.R., Sharma, L. R.& Pathania, M. S. (2013).Elements of Physical Chemistry, India :
Vishal Publishing Co.

Reference Books

1. Castellan, G. W. (2014).Physical Chemistry, (4"ed.). Narosa.

2. Engel, T. & Reid, P. (2012). Physical Chemistry, (3“ed.). Prentice-Hall
3. Levine, I .N. (2010). Physical Chemistry, (6"d.). Tata McGraw Hill

4. Metz, C.R. (2006).Solved Problems in Chemistry, Schaum Series.
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Semester — V
Elective I11 - Green chemistry
Course Code: CC1754

Number of Hours Per Number of Credit Total No. of hours Marks
week
4 3 60 100
Objectives

1. To know the principles of green chemistry.
2. To study the important techniques and green synthesis of compounds.
3. To study the concept of atom economy in chemical synthesis.

Unit — I Introduction to green chemistry

Definition — need for green chemistry — scope of green chemistry. Concept of atom
econom ield — mass intensity and atom economy. ﬁ

Unit — IV Green synthesis

Green synthesis of the following compounds — Adipic acid, Catechol, Benzoyl
bromide, Acetaldehyde, Citral, Ibuprofen and Paracetamol. Microwave assisted reactions in
water — Hoffmann Elimination, Hydrolysis of benzyl chloride and methyl benzoate —
oxidation of toluene and alcohols.
Microwave assisted reactions in organic solvents

Ultra sound assisted
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reactions —esterification, saponification, alkylation, oxidation, reduction, coupling reactions
and Cannizaro reactions.

Unit — V Green reactions involving basic principle of green chemistr

Importance of Green chemistry in day to day life, versatile bleaching agents and analgesic
drugs.
Text Book

Ahluwalia, V.K. & Kidwai, M.R. (2005).New Trends in Green Chemistry, Anamalaya
Publishers.

Reference Books

1.

wmn

Anastas, P.T. & Warner, J.K. (1998).Green Chemistry Theory and Practical, Oxford
University Press

Matlack, A.S.(2001). Introduction to Green Chemistry, Marcel Dekker

Lancaster, M. (2010). Green Chemistry, (2"ed.). An Introductory Test RSC Publishing.
Ahluwalia V.K &Rajender S. Varma (2009), Green Solvents for Organic synthesis,
Narosa Publishing House Pvt. Ltd.

o1



Semester -V
Elective IV — Applied Chemistry
Course Code: CC1754

Number of Hours Per Number of Credit Total No. of hours Marks
week
4 3 60 100
Objectives

1. To understand the industrial applications of electro chemistry.
2. To gain knowledge of nanochemistry
3. To know the applications of computers in chemistry.

Unit I: Applied Electrochemistr

rocess in the manufacture of
— electrochemical oxidation-

caustic soda and hydrogen peroxide.
Kolbe’s synthesis.

— principle — hydrogen
— oxygen fuel cells — alkaline fuel cells

Unit I1: Nano Chemistry

—introduction, fundamental principles. — definition,

size -

- reduction methods by sodium citrate and borohydride,
Properties - optical and electrical.
— single walled nano tubes and multi-walled nanotubes. Properties of carbon

nanotubes, applications ABBICAlIONIONNANOICHEMISIYANNVAOUSIIGINS!

Unit I11: Chemotherapy

Unit IV: Petroleum
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antiknocking agents — cetane rating — antidiesel knock agents — flash point —

Unit V : Computers in Chemist

Text Book
Sharma, B.K. (2002). Industrial Chemistry including chemical engineering (13"ed.).
Goel publishing House, Meerut.

Reference Books

1. Ederer, H. J. Klaus Heinrich Ebert & Thomas L. Isenhour, (1989). Computer applications
in Chemistry — An introduction for PC users with two Diskettes in basic and pascal
(1%ed.). VCH publishers.

2. Richard Selley, (1997). Barnes & Noble, Elements of petroleum Geology (2"ed.).
Elsevier Science publishers.

3. Geofrey A Ozin, (2008). A Chemical approach to Nanomaterials (2ed.). RSC
publishers.

4. Balagurusamy, E. (2008). Object Oriented Programming (4"ed.). Tata McGraw Hill
Publishing Company Ltd.
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Semester -V
Elective 111 - Leather chemistry
Course Code: CC1754

Number of Hours Per Number of Credit Total No. of hours Marks
week
4 3 60 100
Objectives

1. To know the principles involved in leather industry.
2. To understand the process of tanning, properties and uses of leather

Unit |

FiGESISKInSIanENEatheE -an clementary knowledge of the structure, composition and

characteristics of hides and skin

Unit 1

. Fixation of vegetable tanning- synthetic

tannings — their classification, general methods of manufacture and use.
Unit 111

The
role of pH in the reaction of
chromium complexes with hide

involving vegetable tanning aldehydes, chrome and other mineral tanning agents.

Unit IV

Analysis of vegetable tanning materials and extract.

Unit VvV

(such as

hair, blood, bones, glands, keratinous materials and their utilization).

and wastes- beam — house waste — liquors — tanning and
finishing Yard waste liquors — solid waste- origin and disposal.
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Text book

Anthony D. Covingtan, (2011). The Science of Leather, (3“ed.). RSC publishers

Reference Books
1. Thomas C. Thorstensen, (1969).Practical Leather Chemistry, World press.com.
2. NIIR board of consultants and engineers, (2011).Leather processing & Tanning
technology, Hand book. NIIR project consultancy services
3. Nelson D.L. & Cox M.M., (2000).Hand Book of Leather Chemistry.
4. B.K. Sharma, (2002). Industrial Chemistry (13"ed.). Goel Publishing Home.
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Semester - V
SKILL BASED COURSE
Chemistry for Competitive Examinations - |
Course Code: CSK175

Numbervegellours Per | Number of Credit | Total No. of hours Marks
5 2 30 100
Objective:

1. To learn the basic principles in different branches of chemistry
2. To train students for competitive examinations to get jobs and admission for higher
studies.

Unit- 1.

elements — definitions and their classifications viz metals, non —metal and metalloids with

example —
Some important

compounds and their common names and uses — characteristics of compounds.

- Rutherford, J.J. Thomson
and Bohr . charges of sub- atomic particles discoveries of subatomic
particles —

Unit - 111 : Classification of Elements and Periodicity of Properties
ClasSificationOfBIEMEntS of Doberiner , Newlands, Mendeleev and modern Perioidc

tables — Group and Periods — classification of elements into s,p,d and f block with examples

— periodicity of properties —atomic — ionic radii - ionization potential energy, electron affinity

and electronegativity.

Unit -1V : Chemical Bonding and Non-Metals

- introduction to ionic bond, covalent bond, co-

ordlnate bond and metallic bond-
- covalent bond — definition and explanation using H,, O,, N, CH,,
Properties of ionic and covalent compounds Noble gases and their applications —

Unlt -V : Air and Water

— water — abnormal properties of water and its explanatlon using H- bonding- Hard and soft
water — temporary and permanent hardness — Removal of hardness — Boiling, Clarks process,
Zeolite process and washing soda process - Reverse osmosis - preparation and uses of
distilled water.

Text Books
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Soni, P. L., Dharmara, O. P. &Dash U. N. (2001).Text book of Physical Chemistry
(22"ed.). New Delhi : Sultan Chand& Sons, Educational Publishers.

Soni, P.L. (1991). A text book of Inorganic Chemistry, New Delhi: Sultan Chand & Sons
Publishers.

Bahl, B.S. & ArunBahl, (2004). A Text Book of Organic Chemistry, Sultan Chand &
Sons.

Reference Books

1.

ok w

10.

Donald A. McQuarrie& John D. Simon, (1998). Physical Chemistry — A molecular
approach (1%%d.).

Negi, A.S. & Anand, S.C. (2007). A text book of Physical Chemistry by— New Age
International Publishers.

Rakshit, (1980). Physical Chemistry (4"ed.). SARAT book house.

James E.Huheey,(2013). Inorganic Chemistry(4®ed.). Pearson Education.

Wahid V. Malik, Tuli G.D. & Madan,R.D. (2012). Selected topics in Inorganic
Chemistry, S.Chand and Company Ltd.

Puri,B.R., Sharma,L.R. &KaliaK.C.(2012). Principles of Inorganic Chemistry (4"ed.).
Milestone Publishers.

Bahl, B.S.& ArunBahl, S. (2006). A Text Book of Organic Chemistry, Chand & Company
(PVT.) Ltd.

Vogel, A. 1. (1990). Qualitative Inorganic Analysis, The English Language Book Society
and Longmans.

Vogel, A. 1. (1994). Elementary Practical Organic Chemistry, The English Language
Book Society and Longmans.

Mani,P. K. & Thomas, A.O. (1989). A test book of Practical Chemistry - Scientific book
Centre.
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Semester - VI
Core — VIII : Organic Chemistry - IV
Course Code: CC1761

Number of Hours Per Number of Credit Total No. of hours Marks
week
5 5 75 100
Objectives:

1. To understand the spectroscopic analysis of organic compounds
2. To learn about carboxylic acids and carbohydrates
3. To study about dyes and their synthesis
Unit — I: Stereochemistr
Optical isomerism

Fischer, Flying
Wedge, Sawhorse and projection formulae notation for optical isomers, Cahn Ingold and
Prelog rules, R-S notation, enantiomers and diastereomers, racemic and meso forms.

configuration and conformation, dihedral
angle, torsional strain, conformational analysis of ethane and n- butane and cyclohexane
energy diagrams.

Unit- 11

for calculation of A for a, B unsaturated aldehydes,
etones, carboxylic acids and esters.

- acyclic, homoannular and heteroannular, extended conjugated systems-
aldehydes, ketones and dienes.

ki

l

photo reactions of alkylnitrites (Barton reaction),
and photochemical rearrangement of unsaturated ketones.

Unit - 111

and S containing functional groups , H-bonding- inter & intramolecular hydrogen

bonding, conjugation. IR absorptions- fingerprint region and its significance. Application in
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fURCTHORAINGIOUPIERAISIS! 1R spectrum of alkane, alkene, alkyne, alkyl halide and carbonyl

compounds
NMR Spectroscopy: Basic principles of Proton Magnetic Resonance, chemical shift and
factors influencing it. Significance of number of peaks and peak area.

- ethyl alcohol,
benzene, methyl chloride, benzaldehyde and mesitylene.

Unit- 1V:

of conine, piperine
and nicotine. Medicinal imiortance of nicotine, iuinine and morﬁhine.

Text book
Jain, M. K. & Sharma, S.C.(2016), Modern Organic Chemistry (4™ed.). Vishal Publishers.
Reference Books

1. Soni, P. L. & Chawla, H. M.(2014). A Text book of Organic chemistry (20" ed.). Sultan
Chand & Sons.

2. ArunBhal & Bhal B. S, (2013). A Text book of Organic chemistry (21% ed.). Chand &

Company Pvt. Ltd.

Tewari (2016). Advanced Organic Chemistry(1¢Edn.), Books and Allied Pvt. Ltd.

4. Finar, I.L. (2014). Organic Chemistry, Volume 1&I1(18"ed.). Pearson publishers.

w
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Semester — VI
Core — IX : Inorganic Chemistry — 111
Course Code :CC1762

Number of Hours Per Number of Credit Total No. of hours Marks
week
5 5 75 100
Objectives

1. To know the nomenclature, isomerism in co-ordination compounds, the theories,
and stability of metal complexes.

2. To study the characteristics of transition and inner transition elements.

3. To learn the types of errors and principles of gravimetric analysis.

Unit — I;: Co-ordination chemistry |
d — difference, AETiNIUONNANCRCIMINOIONY — Co-

ordination complexes and complex ions — central ion and ligands — co-ordination number —
co-ordination sphere — charge on a complex ion -

Unit — I1: Co- ordination Chemistry |1

Unit -111: Co-ordination chemistry 111

MO diagrams of ML type complexes — [NEakiancistiong

— spectrochemical series.
— relation between stabili

— stabilization of unstable oxidation state.

structures of mono, di and

constant and dissociation constant —

polynuclear carbonyls of Ni, Cr,

Fe, Co and Mn.
Unit - IV: Transition Elements

. Difference between the first, second and third

transition series.
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-Electronic configuration, oxidation states, colour, spectral and

- separation of lanthanides by ion-exchange method - uses of
lanthanides.

- zinc urany| acetate, Uraniumhexafluroide.

Unit - V: Analytical Chemistry
determinate and indeterminate errors- minimization of errors.
Comparison of precision and accuracy with example-

gravimetric steps-digestion, filtration,

Text books

1. Puri. B.R., Sharma, L.R. & Kalia, K.C. (2014). Principles of Inorganic Chemistry,
Milestone Publishers.

2. Madan, R.D. (2005). Modern Inorganic Chemistry, (13"ed.). S. Chand and Company.

Reference Books

1. Lee, J.D. (2008). Concise Inorganic Chemistry, (5"ed.). John Wiley and Sons.

2. Soni, P.L. &Katyal, M., (2006). A text book of Inorganic Chemistry, (12"ed.). S. Chand
and Co.

3. Asim K. Das,(2007). Bio-inorganic Chemistry, Books and Allied (P) Ltd.

4. Mendham, J., Denney, R.C.,Barnes, J.D., Thomas, M.J.K. (1968).Test Book of
Quantitative Inorganic Analysis (6™ed.). English Language Book Society.

5. Satake. M., (2011), Coordination Chemistry, (1%ed.). Discovery Publishing House.
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https://www.amazon.com/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&text=J.%2BMendham&search-alias=books&field-author=J.%2BMendham&sort=relevancerank
https://www.amazon.com/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&text=R.C.%2BDenney&search-alias=books&field-author=R.C.%2BDenney&sort=relevancerank
https://www.amazon.com/s/ref%3Ddp_byline_sr_book_3?ie=UTF8&text=J.%2BD.%2BBarnes&search-alias=books&field-author=J.%2BD.%2BBarnes&sort=relevancerank
https://www.amazon.com/s/ref%3Ddp_byline_sr_book_4?ie=UTF8&text=M.J.K.%2BThomas&search-alias=books&field-author=M.J.K.%2BThomas&sort=relevancerank

Semester - VI
Core — X : Physical Chemistry - 111
Course Code :CC1763

Number of Hours | \ymber of Credit | Total No. of hours Marks
Per week
6 5 90 100
Objectives

1. To acquire the knowledge of phase diagram and chemical kinetics.
2. To have an idea about electrochemistry and photochemistry.

3. To impart knowledge about spectroscopy.
Unit1: Phase Equilibria
— water and

— reduced phase rule — simple eutectic system —

sulphur system.
lead-silver system —

sistem. Solid-gas equilibria — CuSO,-H,O system.
— expression of rate — factors influencing rate of reaction —
of a reaction- definition and examples —

— various orders of reaction and their derivation — zero, first and
second order reaction — definition, examples and

— Na;SO,-H.0

— use of differential, integral, half-life
— effect of catalyst —

method and Ostwald’s isolation methods.
(Arrhenius equation) —
collision theory of bimolecular gaseous reactions, activated complex theory — comparison of
collision theory and activated complex theory.

— conductance, specific conductance, equivalent conductance and molar
conductance —

—variation of equivalent conductance with dilution.

—Determination of A infinity of weak acid and

weak base-degree of dissociation of weak electrolytes- SCIUBINYaNCISOIUDIItYAprodUCISIon

ﬁ (Problems wherever necessary).

Unit - 1V: Electrochemistry — 11
—/—chemical cells

Bldetermination. Cell representation.

— metal-

metal ion electrodes, amalgam electrodes, gas electrodes, metal —insoluble metal salt
electrodes and oxidation — reduction electrodes.




transference and without transference —
ApplicationsIoENIFIMeasUrements —determination of transport number, valency of an ion,
H of a solution using hydrogen, quinhydrone and glass electrode.

Unit - V: Spectrosco
Different regions of EMR spectrum and general spectroscopic methods  Born-

Oppenheimer approximation — types of molecular spectra — microwave (rotational) spectra —
theoretical principle, intensity, selection rule and applications in the determination of bond
distance in diatomic molecules.

— electro chemical series —
AG,AH andAS and equilibrium constant iKi Concentration ceIIs — with

Text book
Puri, Sharma & Pathania, (2013). Elements of Physical Chemistry, India : Vishal Publishing
Co.

Reference Books

1. Peter Atkins & Julio De Paula (2014).Physical Chemistry (10"ed.). Oxford University
Press.

2. Castellan, G. W. (2004).Physical Chemistry, (4"ed.). Narosa.

McQuarrie, D. A. and Simon, J. D., (2004).Molecular Thermodynamics, Viva Books Pvt.

Ltd. New Delhi.

Engel, T.& Reid, P. (2012).Physical Chemistry (3"ed.). Prentice-Hall.

Mortimer, R. G. (2009).Physical Chemistry (3*ed.). Elsevier: NOIDA, UP.

Levine, I. N. (2011).Physical Chemistry (6"ed.). Tata McGraw-Hill.

Metz, C. R. (2009).Physical Chemistry (2ed.). Tata McGraw-Hill.

w
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Semester — VI
Elective IV — Bio Chemistry
Course Code: CC1764

Number of Hours Per Number of Credit Total No. of hours Marks
week
4 3 60 100
Objectives

1. To know the biological action of carbohydrates
2. To know the functions of lipids, proteins and amino acids.

3. To impart knowledge about nucleic acids.
nit 1 - CERGRYEREE

Definition and classification of carbohydrates.
significance.
cellulose, inulin, hemi-celluloses, chitin, pectin and lignin
acid, chondroitin sulphate, keratansulphate, heparin and dermatan sulphate.

— their physiological
— starch, glycogen,
- hyaluronic

— lecithin and cephalin. Sphingolipids — sphingomycin.
Glycolipids - cerebroside, ganglioside (structure and function only).

Unit 1 :

Classification of amino acids and proteins — SifUCIUICHCIasSIICationIanaabiochemical

one method each to identify C-terminal and N- terminal amino acids,
. Abbreviated names -

Unit IV: Nucleic Acids
Purines, rimidines,

deoxyribose, ribose,

(m-RNA, t-RNA

and r- RNA) -

— classification -

industrial and medical application of enzymes.
Text Books
Satyanarayana, U.&Chakrapani, U. (2008).Essentials ~ of  Biochemistry,
(2ed.).ArunabhaSen publishers.

64



Reference Books

1.
2.

3.
4.

Eric E.Conn, Roy H &Doi, John,(1987). Outlines of Bio Chemistry, Wiley publishers.
Abraham white and Philip Handler, (2008).Principles of Bio Chemistry, McGraw Hill
publishers.

Weil, J. H. &Wilfy, (1987).General Bio Chemistry, (6ed.). Eastern publishers.
Lehninger, Nelson & Cox, (2006). Principles of Bio Chemistry, (2ed.). CBS publishers.

65



Semester — VI
Elective IV — Instrumental methods
Course Code: CC1764

Number of Hours Per Number of Credit Total No. of hours Marks
week
4 3 60 100
Objectives

1. To understand the instrumental methods to analyze chemical compound.
2. To gain knowledge on working of instrumentation.
3. To know the applications of spectroscopy.

Unit | Chromatograph
GRTGREMARERE  Dcfinition.  FIETMEREMMEEMNRRR.  Classification-Paer

chromatography-Principle-types-ascending, descending and radial - applications.

separation of zinc and magnesium, chloride
and bromide.

. Thermometric titrations.

— coulometric titrations, applications.
Potentiostatic coulometry.

, applications to qualitative and quantitative
analysis, concept of pulse polarography. “ — principles and

applications.
Unit 111 Colorimetric and Spectrophotometric Analysis

Unit: V:Spectroscopy Il

— Rayleigh and Raman Scattering, stokes and

antistokes lines
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spectrum of simple organic molecules of 1- Propanol, 1, 1, 2 — Tribromoethane, ethyl acetate,
benzaldehyde — applications of NMR spectroscopy, 2D NMR and nuclear Overhauser effect.
Constitutional Problems wherever necessary.

Text Book
Sharma, B.K. (2004). Instrumental methods of analysis (237ed.). GOEL Publishing
House, Meerut.

Reference Books

1. Higson, S. (2003). Analytical Chemistry (1%%ed.). USA: Oxford University Press.

2. Christian, G.D. (2007). Analytical Chemistry (6"ed.). John Wiley &Sons.

3. Kemp, W. (1994). Organic Spectroscopy (3“ed.). Macmillam.
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Semester — VI
Paper X1V - Elective IV — Forensic Chemistry
Course Code: CC1764

Number of Hours Per Number of Credit Total No. of hours Marks
week
4 3 60 100
Objectives

1. To understand the applications of Forensic chemistry.
2. To gain knowledge on detective materials.
3. To know the applications of forensic laboratories.

Unit |
_

Unit 11
background — nuclear DNA — mitochondrial DNA —
— blood strains field test precipitin test —

— human hair — distinguishing

features.
Unit IV

. Explosives — low explosives —

high explosives.
Unit V
Alcohol poisoning — stage of excitement — symptoms and signs — in coordination —

stage of narcosin — cause of death —

Text book
David. E. Newton. (2014). Forensic Chemistry (6"ed.). Viva books private Ltd.

Reference Books

1. Chatterjea. M.N. &Chawla. R., (2010), Clinical Chemistry (2"ed.). Jaypee Brothers
Medical Publishers Pvt. Ltd.

2. Nanda Maheswari (2008), Clinical Biochemistry (1%ed.). Jaypee Brothers Medical
Publishers Pvt. Ltd
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Semester - VI
Skill Based Course / Project
Course Code: CSK176

Number of Hours
Per week

Number of Credit

Total No. of hours

Marks

2

2

30

100

Project and Viva-voce
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Semester - V
Practical Paper V & VI
Organic Estimation and Inorganic Semi-micro Analysis
Course Code: CC17P5

Number\z:ellours Per Number of Credit Total No. of hours Marks
3 4 45 100
Objectives

1. To train the students in organic estimation
2. To study the principles of qualitative Analysis.
3. To make the students know about the interfering ions.

Two anions and two cations may be selected from the following:

Anions
1. Carbonate
6. Oxalate
Cations
1. Lead
6. Nickel
11. Calcium
Text Books

2. Sulphate  3.Nitrate
7. Borate 8.Fluoride

2. Copper 3.Bismuth

7. Cobalt 8.Zinc

4.Chloride 5. Bromide

9. Phosphate

4.Cadmium 5. Manganese

9.Barium 10. Strontium

12. Magnesium 13. Ammonium

1. Thomas, A. O. (1999). Practical Chemistry for B.Sc Main students,Scientific book

center, Cannanore.

2. Vogel, 1. (1990). A Text Book for Qualitative Inorganic Analysis, English Language
Book Society and Longmans.
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Semester — VI
Practical Paper VI
Gravimetric Analysis, Inorganic Complex Preparation
Course Code: CC17P6

Number of Hours | -\, mper of Credit | Total No. of hours Marks
Per week
: 3 75 100
Objective

1. To develop skills in gravimetric analysis
2. To enhance the skill in complex preparation

Reference books

1. Vogel, A. 1. (1994). Elementary Practical Organic Chemistry, The English Language
Book Society and Longmans.
2. Thomas, A. 0. (1989). Practical Chemistry for B.Sc Main students,Scientific book center,

Cannanore.

3. Vogel, 1. (1990). A Text Book for Qualitative Inorganic Analysis, English Language Book
Society and Longmans.
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Semester — VI
Practical Paper VII
Physical Chemistry

Course Code: CC17P7

Number of Hours Number of Credit Total No. of hours Marks
Per week
2 3 30 100
Objective

1.To develop skill in doing conductivity and potentiometric titrations.
2. To improve the skill in plotting graph and calculations.

3. To enhance problem solving ability.

List of Experiments

Reference books

1. Vogel, A. I. (1994). Elementary Practical Organic Chemistry, The English Language
Book Society and Longmans.

2. Thomas, A. O. (1989). Practical Chemistry for B.Sc Main students, Scientific book
center, Cannanore.

3. Vogel, 1. (1990). A Text Book for Qualitative Inorganic Analysis, English Language Book
Society and Longmans.
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Semester — 111/ V
Self-Learning course
Soil Science and Agricultural Chemistry
Course Code: CC17S1

Number of Credit Total marks
2 100

Objectives
1. To know the different types of soil.
2. To understand the physical properties of the soil.

Unit |

— main components of soil — organic, Inorganic,

liquid and gaseous phase -
_ - soil profile study, soil

resource management — use of satellite date for source inventory.

Unit I

Unit 1

— soil organism their role — nitrification,

denitrification, nitrogen fixation in soils biological nitrogen fixation. Microbial
interrelationship in soil — microbes in pest and disease management — Bio-conversion of
agricultural wastes.

Unit IV

Unit-V

Determination of available nitrogen, organic

matter, potassium and phosphate.

Text Books
1. Miller C.E. et al., Fundamentals of soil science. (4"ed.).
2. DajiJ.A . A textbook of soil science.
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3. J.S.D.A. Hand book .Irrigation water.

Reference Books

1. Russeli E.W. Soil conditions and plant growth.

2. D.A. Sankaran, Baver et al. Series of soil Science and Agricultural chemistry book.
3. M.Raj.Soil science, plant chemistry, manures and fertilizers.

74



Semester IV / VI
Self-Learning course - Chemistry of Cosmetics
Course Code: CC17S2

Number of Credit Total marks
2 100

Objectives

1. To know the preparation of cosmetics.
2. To understand harmful effects of the ingredients.

Unit |

— cold cream — basic formula — preparation — special additives —
uses — — formulation — preparation and uses. Face powders — types —

composition —

Unit 1

— film forming substances —

Unit 1

DefiifficeSNNpESISNCOMPOSIONMSNISE — brasives in dentifrices — calcium

rophosphate — insoluble sodium meta phosphate — hydrated alumina
WWOW sarcosinate — humectants — binders — flavours

— fluoride — sodium sulphoricinoleate — chlorophyll — peroxide —

antibacterials.

Unit IV
ingredients used — after shave preparation —
— transparent soaps — special ingredients in
toilet soaps.
Unit VvV

hair oil — brilliantine — pomades and hair tonics — special ingredients

in hair oil and tonics

Text Books

1. Thankamana Jacob (1979). Applied Chemistry for Home Science and Allied Sciences.
Macmillan Company.
2. B.S. Bahl&Arun. (2013). Advanced Organic Chemistry. S. Chand &Company.

Reference Books
1. P.L. Soni. (2014).Text book of Organic Chemistry. Sultan Chand & Sons.

2. Mitchell Schlossman. (2008).Chemistry and manufacture of Cosmetics. Science
Edition.
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VALUE ADDED COURSE

Rubber Technology
Number of Hours Per Number of Credit Total No. of hours Marks
week
- - 30 100
Objectives

e To provide knowledge about various types of rubber
e To learn the principles involved in the processing of rubber
e To gain knowledge about the uses of rubber

Unit |

Rubber plants. - Chlorinated, oxygenated
rubber and cyclo rubbe action of coagulating agents, crude

Unit 1l

- - non sulphur vulcanisation, sulphur vulcanisation, techniques of
vulcanisation - EroEerties of vulcanised rubber.

Unit 1

- solvents for natural rubber.

Unit IV

— properties of reclaimed rubber,

Sharma, B.K.(2002), Industrial Chemistry,13"edn. Goel publishing house, Meerut.
References

1. Simpson, R.B. (2017), Rubber basics (1%edn.). Sanfoundary publishers.
2. Sharma, B.K (2002) Polymer Cemistry, (1sedn.). Goel publishing house, Meerut.
3. Bhatnagar , M.S.(2004) A text book of polymers(1sedn.). S.Chand publishers.
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Content addressed with Environmental sustainability

Content addressed with Human values

Content addressed with Professional Ethics
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2017-2020

Semester |
Practical |
Organic Chemistry
Sub. Code: PG17P1

No. of hours per Credit Total no. of hours Marks
week
6 5 920 100
Objectives:

1. To provide knowledge about the separation and analysis of binary mixtures.
2. To estimate various organic substances.
3. To prepare organic compounds.

1. Separation of a Binary mixture (Minimum six binary mixtures)

Quantitative chemical separation of a binary mixture following a systematic procedure. The
two components should not interact at room temperature. They should be sufficiently soluble in ether.
Two neutral components should be avoided. A few possible combinations are:

Any acidic component and a neutral substance
Any basic component and a neutral substance
A carboxylic acid and a phenol

A phenol and a basic component

o0 oTe

The two components must be exhibited along with weight, in the normal physical state of the
substance.

2. A quantitative estimation of any one of the following in an organic substance. (Minimum five
estimations)
a. Glucose- Lane and Eynon method
Glucose- Bertrand’s method
Estimation of phenol
Estimation of aniline
lodine value of an oil
Number of hydroxyl groups in a given compound.
Estimation of Ethyl methyl ketone

Q@ o oo o

3. Preparation of a solid compound involving a familiar name reaction — rearrangement in two stages.
(Minimum five preparations)
a. P-Bromoaniline from Acetanilide
P-Nitroaniline from acetanilide
Benzpinacolone to Benzophenone
Benzaniilide from Benzophenone
S-Benzylisothiuroniumbenzoate from Thiourea
S-Tribromobenzene from Aniline.
Phthalimide from phthalic acid.

Q@ o oo o



Students are expected to submit five recrystallised samples of the final products at the time
of practical examination for evolution by the examiners.

Note: Record of experiments may be evaluated by internal assessment only.

Reference Books:
1. Dey, B.B., Sitaraman M.V. & T.R. Govindachari. (1992). Laboratory Manual of Organic
Chemistry. (2"ed.). New Delhi: Allied Publishers.
2. Vogel, A.l. (1987). Quantitative Organic Analysis Part I11. (2"ed.). New Delhi: CBS
Publishers.
3. Bansal, R.K. (1990). Laboratory Manual of Organic Chemistry. (2"ed.). New York: Wiley
Eastern Ltd.



Semester 11
Practical 11
Inorganic Chemistry
Sub. Code: PG17P2

No. of hours per Credit Total no. of hours Marks
week
6 5 90 100
Objectives:

1. To gain knowledge in semi micro qualitative analysis of inorganic mixture.
2. To impart skill in estimating the presence of various elements.
3. To estimate the elements by photocolorimetric method.

1. Semi-micro qualitative analysis of inorganic mixture containing two familiar and two less
familiar cations.

Pb, Cu, Bi, Cd, Sh, Zn, Co, Ni, Mn, Ca, Ba, Sr, W, Ti, Se, Te, Mo, Ce, Th, Zr, V, U, Ti and Li.

1. Complexometric titration - Estimation of Cu, Zn and Mg by EDTA titration in presence of either
Pb or Ba.

2. Photocolorimetric estimation of Fe, Ni, Cr, Mn, Cu and NH4*
3. Separation and identification of a binary mixture of inorganic cations by paper chromatography.

Reference Books:

1. DaviesD.G. & Kelly, T.V.G. (1969). Inorganic Reactions at Advanced Level, Mills and Boom
publications.

2. Ramanujan, V. (1990). Inorganic Semi-micro Qualitative Analysis. (3™ed.).Chennai: National
Publishing Company.

3. Svehla, G. (2008). Vogel's qualitative inorganic analysis. (7" ed.).India: Pearson Education.




Semester 111
Advanced Topics in Chemistry (Elective 111 (a))
Subject Code: PG1733

Hours per week Credits Total Hours Marks
4 4 60 100

Objectives:
e To acquire knowledge about nanoparticles and green chemistry.
e To gain idea about supramolecular chemistry.
e To study the applications of medicinal and biophysical chemistry.

Course Outcomes (COs)

Cco Upon completion of this course, the students will be able to: PSO CL
Addressed

CO-1 understand the principles and application of advanced areas in PSO-1 U
chemistry

CO-2 apply the principle of nanochemistry and green chemistry to design PSO-2,3 A
and synthesise novel compounds

CO-3 analyze the properties of nanoparticles, supramolecular interactions, PSO-2,3 Y
therapeutic action of drugs and reactions in biomolecules

CO-4 evaluate atom economy in green synthesis, structure and therapeutic | PSO-2,4 E
action of various drugs and role of singlet oxygen in biology

CO-5 create novel nanoparticles and compounds using green chemistry | PSO-3,4 C
techniques

Unit | (12 Hours)

Nanochemistry: General principles of nanotechnology. Nanoparticles - definition - size relationship -
nanoparticles of metals - semiconductors and oxides. Synthesis of nanosized compounds - reduction
methods and solgel methods. Optical and electrical properties of nanoparticles. Nanosystems -
introduction - synthesis and purification of fullerenes. Carbonnanotubes - types - preparation - Arc and
chemical vapour deposition methods. Nanoshells - gold and silver nanoshells and its applications.
Nanosensors - introduction - nanoscale organization - characterization and optical properties.
Nanomedicines - introduction - approach to developing nanomedicines - protocol for nanodrug
administration - diagnostic and therapeutic applications.

Unit 11 (12 Hours)

Green Chemistry: Green chemistry and sustainable development - principles and applications of green
chemistry. Atom economy - atom economy vs. yield. Prevention of waste/byproducts. Prevention or
minimization of hazardous products. Designing safer chemicals through Sommelet-Hauser - Cope -
Wolff - Witting and Bamberger reactions. Energy requirement for synthesis. CFC alternatives - green
chemistry in organic synthesis. Selection of appropriate solvent and starting material. Use of protecting
groups and catalyst. Methods of greening organic reactions - solvent free reactions and reactions at
ambient temperature. Microwave assisted reactions. Sonication assisted reactions - Reformatsky -
Ullmann coupling - Wurtz and Bouveault reaction. Reactions in ionic solvents and super critical fluids.
Tandem reactions.




Unit 111 (12 Hours)

Supramolecular Chemistry: Supramolecular interactions - discussion of host-guest systems - cation
and anion binding host. Crown ethers - synthesis - properties and applications. Lariat ethers. Podants -
properties and 3-dimensional podants. Cryptands - synthesis - properties and applications. Spherands -
synthesis - structure and uses. Supramolecular chemistry of fullerenes and cyclodextrins. Molecular
devices - non-linear optical switches and electrophotoswitching, Liquid crystal display. Supramolecular
photochemistry.

Unit IV (12 Hours)

Medicinal Chemistry: Modern drugs for diseases. Anticancer drugs - classification - synthesis and
assay of cyclophoshamide - chlorambucil - cisplatin - vinblastine and vincristine. Antimalarial drugs -
classification - synthesis and assay of chloroquine and primaquine. Diuretics - classification - synthesis
and assay of Frusemide and benzthiazide. Anti-inflammatory drug - synthesis and therapeutic action of
phenylbutazone and ibuprofen. Antipyretics and non-narcotic analgesics - synthesis and therapeutic
action of paracetamol and aspirin

Unit VvV (12 Hours)

Biophysical Chemistry: Thermodynamics in biology and limitations of equilibrium thermodynamics.
Irreversible thermodynamics - postulates and methodologies. Irreversible thermodynamics and
biological systems. Biochemical standard state - ATP. Currency of energy - oxidative phosphorylation.
Role of singlet oxygen in biology. Reactions in biomolecules - membrate potential and ion pumps.
Photoacoustic effect and its application in biology. Biophysical applications of Moss-bauer effect. NMR
imaging - applications of spin labeling in membrane research.

Text Books
1. Klabunde, K.J. & Richards, R.M. (2009). (2" ed.). Nanoscale Materials in Chemistry. New
York: Wiley.
2. 0Ozin, G. & Arsenault, A. (2005). Nanochemistry: A Chemical Approach to Nanomaterials.
USA: Elsevier.
3. Rao, C.N.R. (2001). Nanochemistry. New York: Wiley.

4. Ahluwalia, V.K. (2006). Green chemistry-Environmentally benign reactions. India: Ane Books
Publications.
5. Kar, A. (2007). Medicinal Chemistry. (4" ed.), New Age International Publishers.

Reference Books

1. Brechignac, C., Houdy, P. & Lahmani, M. (2006). Nanomaterials and Nano chemistry. New

York: Springer.

Nalwa, H. (1998). Nanostructured Materials and Nanotechnology. New York: Academic Press.

3. Ahluwalia, V. K. (2012). Strategies for Green Organic Synthesis. New York: Taylor and
Francis group, CRC Press.

4. Matlack, A. (2010). Introduction to Green Chemistry. (2" ed.). New York: Taylor and
Francis group, CRC Press.

5. llango, K. & Valentina, P. (2009). Text Book of Medicinal chemistry. (4" ed.). India: Keerthi
Publishers.

N



Semester 1V
Energy for Future (Elective 1V (a))
Subject Code: PG1744

Hours per week Credits Total Hours Marks
4 3 60 100

Objectives:
e To acquire knowledge on conventional and non-conventional energy sources.
e To enlighten the students with knowledge of solar radiation and its measurement.
e To gain knowledge on wind energy, biogas and hydrogen energy.

Course Outcomes (COs)

Cco Upon completion of this course, the students will be able to: PSO CL
Addressed
CO-1 understand the importance of various sources of non- PSO-1

conventional energy

CO-2 apply the principle of energy conversion tothe production of PSO-2,3,4
energy for the future

CO-3 analyze the advantages and disadvantages of different non- PSO-2,3

conventional energy sources

CO-4 evaluate solar energy radiation, wind energy data and PSO-2,3

conversion efficiency of fuel cells

CO-5 create fuel cells PSO-3,5

Unit |

Introduction to Energy Sources: Introduction - conventional energy sources - coal - oil - gas -
agricultural and organic wastes - water power - thermal power and nuclear power. Non-conventional
energy sources - solar energy - wind energy - energy from bio-mass and bio-gas - ocean thermal energy
- tidal energy - geothermal energy and hydrogen energy. Advantages of renewable energy.

Unit 11 (12 Hours)

Solar Energy: Solar radiation and its measurement -introduction - solar constant - solar radiation at the
earth’s surface - solar radiation geometry and solar radiation data. Solar energy collectors - introduction
- physical principles of the conversion of solar radiation into heat - flat plate and concentration
collectors. Advantages and disadvantages of concentration collectors over flat collectors. Energy
balance equation and collector efficiency.

Unit I (12 Hours)
Wind Energy: Introduction - basic principles of wind energy conversion - power of the wing and forces
on the blades. Wind energy conversion - wind data and estimation - site selection. Types of wind
machines - horizontal axis and vertical axis machines. Analysis of aerodynamic forces acting on the
blade and performance of wind machines. Generating systems - introduction - schemes of electric
generation - generator control - load control and energy storage. Application of wind energy.



Unit IV (12 Hours)

Bio-energy: Introduction - biomass conversion techniques - wet processes and dry processes. Biogas
generation. Classification of biogas plants - floating drum plant and fixed dome type plant. Biogas from
plant waste. Materials used for biogas generation - selection of site for a biogas plant and digester
design. Problems related with biogas plants. Fuel properties of biogas and utilization of biogas.

Unit VvV (12 Hours)
Chemical Energy Sources: Fuel cells -introduction - conversion efficiency of fuel cells - types of
electrodes - work output and EMF of fuel cells. Applications of fuel cells. Hydrogen energy. Hydrogen
production - electrolysis - thermo-chemical - fossil fuel and solar energy methods. Hydrogen storage
and hydrogen transportation. Utilization of hygrogen gas. Hydrogen as an alternative fuel for motor
vehicles. Safety and management.

Text Books

1. Rai, G.D. (2004). Non-conventional Energy Sources. India: Khanna Publications.

2. Wengenmayr, R., Bihrke, T. &Brewer, W.D. (2012). Renewable Energy: Sustainable Energy
Concepts for the Energy Change. (2" ed.). New York: Wiley VCH.

3. Nelson, V. (2011). Introduction to Renewable Energy (Energy and the Environment). New
York: CRC Press.

4. Twidell, J. & Weir, T. (2006). Renewable Energy Resources. (2" ed.). New York: Taylor and
Francis.

References Books

1. Chiras, D. (2006). Achieving Energy Independence through Solar, Wind, Biomass and
Hydropower. Mother Earth News Wiser Living.

2.  Tester, J.W., Drake, E.M., Driscoll, M.J., Golay, M.W., & Peters, W.A. (2006). Sustainable
Energy. (2" ed.). New Delhi: Prentice-Hall of India


http://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=G.D.+Rai&search-alias=stripbooks
http://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Roland+Wengenmayr&search-alias=stripbooks
http://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Thomas+B%26uuml%3Bhrke&search-alias=stripbooks
http://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=William+D.+Brewer&search-alias=stripbooks
http://www.amazon.in/Vaughn-Nelson/e/B001PKX9DO/ref=dp_byline_cont_book_1

Semester 11
Life Skill Training - |
Course Code: LST171

No. of hours per Credit Total no. of hours Marks
week
1 1 30 100
Objectives:
1 To understand the fundamental rules of success
] To practice integrity in day to day life
Course Outcomes (COs)
Cco Upon completion of this course, the students will be able to: PSO CL
Addressed
CO-1 understand the importance of soft skills PSO-5 U
CO-2 apply the tools and techniques for effective communication PSO-5 A
CO-3 Analyse and improve mental health PSO-5 Y

Reference Books:

1. Melgosa, J. (2013). Positive Mind. (3rded.). Spain: Safeliz.
2. Shukla, A. (2010). The 4-Lane Expressway to Stress Management. New Delhi: Unicorn

Books.3. Pease, A. (1990). Body Language. India: Sudha Publications Pvt. Ltd.




Semester 111
Life Skill Training - 11
Course Code: LST172

No. of hours per Credit Total no. of hours Marks

week

1 1 30 100
Objectives:

1. To aid students in making right choices and decisions
2. To create awareness on practical methods that lead to personal and societal development
Course Outcomes (COs)

Cco Upon completion of this course, the students will be able to: PSO CL
Addressed
CO-1 Identify the root cause of social evils and it's consequences PSO-5 An
CO-2 Understand the importance of personal and emotional well | PSO-5 u
being
CO-3 Empathise with the needy and disabled PSO-5 Ap

Unit |

Unit 1l

Unit 111

Unit VvV

Text Book:

(Compilation will be provided to the students)

Reference Books:

1. CN. Shankar Rao, India Social Problems - A Sociological Perspective. S. Chand and
Company Limited. New Delhi. 2015.

2. CN. Shankar Rao, Sociology of Indian Society. S. Chand and company limited. New
Delhi. 2004

3. Gawain, Shakti and Laurel King. Living in the Light. - A Guide to Personal
Transformation. Natraj Publishing. Canada. 1998.




Content addressed with Environmental sustainability
Content addressed with Human values




