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Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
B.Sc Chemistry (Semester) - (2018-2021)
Objectives, Outcomes, Regulation
Programme Outcome
Knowledge
PO 1: Well grounded knowledge in chosen subjects.
PO 2: Updated knowledge related to the subjects.
Skills
PO 1: Acquisition of cognitive skills
PO 2: Acquisition of Life Skills for Employment.
Attitude
PO 1: Holistic Personality Development through Self-directed and lifelong learning.
PO 2: Eco Sensitivity, inclusive culture, moral uprightless and social commitment.
Programme Objectives:

To introduce basic ideas in chemistry to the young students.

To provide strong foundation in the analytical technics.

To improve the technical analysis and employability.

To enrich their basic knowledge and applied skill in the subject for higher studies.
To give a better training in the laboratory skills to analyse chemicals in all the fields.
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To deepen the knowledge in the course and its applications in the various fields.

Programme Outcomes:

Developing critical thinking.

Effective language skills for reporting, designing documentation and presentation.
Progression to professional and higher courses.

Equipping for employability

Understanding the impact of environmental contexts and sustainable development.
Acquiring values of national integrity, moral uprightness and spiritual enrichment.
Self-directed and lifelong learning.

Acquiring leadership.

Qualifying for competitive examinations.

Programme specific OQutcome:

e Understand the fundamental principles and concepts of organic, inorganic, physical
and analytical chemistry.

e Able to handle the chemicals with the safety measures through their theoretical
knowledge on properties of organic and inorganic chemicals.

e Ability to apply chemical principles to formulate and analyze a wide range of
analytical and synthetic chemical compounds.

e Learn standard laboratory methods involved in synthetic, analytical and instrumental
works.



e Boost the knowledge on industrial processes like paper and pulp technology, sugar
technology, drug chemistry, polymer chemistry to enhance the opportunity on
employability.

Regulation:
Duration of the Programme: Three years (Equivalent to six semesters)

Eligibility:

A pass in +2 examination conducted by the Board of the Higher Secondary
Education, Government of Tamilnadu with Physics and Mathematics as subjects or any other
examination accepted by as equivalents thereto are eligible to join this course.

Medium of Instruction : English
Age Limit:
Max age limit : 21 Years

Age Relaxation:

SC/ST/OBC/MBC/DNC & Women : 3 years age relaxation

Differently Abled Students : 5 years age relaxation
Transitory Permission:

Students joined from 2018 to 2021 may be permitted to write their examinations in
this pattern up to April 2026.



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
Choice Based Credit System
UG Programme — B.Sc
2018 - 2021

Scheme of Examination / Question Paper Pattern

Theory Examination
The Internal and External marks should be allotted in the ratio 25:75.

Internal Marks:

i. Test(3 Tests) : 15 Marks (Average of the best two tests)
ii. Assignment . 5 Marks (Average of two)
iii. Seminar / Quiz . 5 Marks
Total : 25 Marks

External Question Paper Pattern:
The question paper for external exam will have three parts.
Time: 3 Hours Max. Marks: 75

Part — A (10 X 1=10)
Question No.1 to 10 — All are Multiple Choices (2 Questions from Each Unit)

Part — B (5§ X 7=35)
Choosing Either (a) or (b) Pattern (One Question from Each Unit)
Question No. 11.(a) or 11.(b) -From UnitI
12.(a) or 12.(b) - From Unit Il
13.(a) or 13.(b) - From Unit III
14.(a) or 14.(b) - From Unit IV
15.(a) or 15.(b) -From UnitV
Part — C (3 X 10=30)
Answer any Three out of Five Questions (One Question from Each Unit)
Question No. 16 —20.
16 - From Unit |
17 - From Unit II
18 - From Unit III
19 - From Unit IV
20 - From Unit V



Blue Print for Question Paper Setting

Component Knowledge Understanding Higher objective Total
PART | PART | PART | PART | PART | PART | PART | PART | PART | Marks
Unit A B C A B C A B C
1(1) 11a 16 11b
UNIT I 26
2(1) (7) (10) (7)
3(1) 12a 17 12b
UNIT 1T 26
4() | O (10) (7)
13a 13b 18
UNIT M1 6 (1 51 26
RENG ) M (10)
14a
19 (7)
UNIT 1V 8 (1) (10) 14b 7 (1) 26
(7)
9 (1) 15a 15b 20
UNITV 26
10(1) | (7) (7) (10)
Total 8 21 10 35 30 2 14 10 130
= Knowledge based - 30%
= Understanding - 50%
= Higher Objective - 20%
Practical Examination
Internal (Regular Practicals 30 + Record 10) 40 Marks
Examination External 60 Marks




Sri Kaliswari College (Autonomous), Sivakasi

Department of Chemistry

Choice Based Credit System — Curriculum Pattern
UG Programme — B.Sc Chemistry

2018 — 2021
Part Course Course Name Hours | Credits
Semester Code
I IBUTALIL | Tamil/ Hindi I 6 3
II ISUENLIL | General English-1 6 3
I8UCHCI1 | Core Course-I : Organic and Physical
. 3 3
Chemistry-I
18UCHC12 | Core Course-II : Inorganic and Analytical 3 3
Chemistry-I
I I 18UCHCI1P | Core Course -III : Physical Constant ) )
Determination and Organic Distillation(Lab)
18UCHAI11 | Allied Course —I : Mathematics-I 6 5
ISUCHNI11 | Non-Major Elective Course —I: Industrial 2 1
Chemistry - I
v ISUCHEI1 | Enrichment Course - I:Glass Industry ) 1
Total 30 21
I ISUTAL2L | Tamil/ Hindi I1 6 3
I I8UENL21 | General English-11 6
18UCHC21 | Core Course - IV : Organic and Physical 3
Chemistry — II
1SUCHC22 | Core Course -V : Inorganic and Analytical 3 3
I Chemistry-11
I 18UCHC2P | Core Course- VI : Volumetric Analysis 2 2
(Lab)
1SUCHA21 | Allied Course-II : Mathematics — 11 6 5
1ISUCHN21 | Non-Major Elective Course—II : Industrial 2 1
Chemistry - II
v 18UCHE21 | Enrichment Course-II : Cement Industry 2 1
Total 30 21
I I8UTAL3L | Tamil/ Hindi - 111 6 3
II I8UENL31 | General English-III 6
18UCHC31 | Core Course-VII : 3
11 Organic and Physical Chemistry - 111
18UCHC32 | Core Course-VIII : Inorganic and 3 3
Analytical Chemistry — III
I 18UCHC3P | Core Course- IX : Semi Micro Qualitative 2 2

Analysis (Lab)




I8UCHA31 | Allied Course-III : Physics- | 4 3
Practical in Physics 2 -
18UCHS31 Skill Based Course —I : Ceramic Industry 2 2
v 1SUCHV31 | Value Based Course —I : Oils and Fats 2 1
Total 30 20
I ISUTAL4l | Tamil/ Hindi - IV 6 3
I I8UENL4L | General English - IV
I8UCHC41 | Core Course-X :
Organic and Physical Chemistry IV
18UCHC42 | Core Course-XI: Inorganic and Analytical 3 3
Chemistry IV
v I I8UCHC4P | Core Course- XII: Organic Salt 2 2
Analysis(Lab)
18UCHA41 | Allied course -IV : Physics- 11 4 3
18UCHAA4P | Practical in Physics 2 2+2
Elective Course-I:
1SUCHO41 | (i) Applied Chemistry 4 3
18UCHO42 | (ii)Pharmaceutical Chemistry
v Extension - 1
Total 30 25
1ISUCHCS51 | Core Course -XIII : Organic Chemistry - [ 4 4
ISUCHCS52 | Core Course - XIV:Inorganic chemistry - I 4 4
18UCHC53 | Core Course- XV : Physical Chemistry — | 4 4
I 18UCHCSP | Core Course — XVI: Physical Lab -1 4 4
18UCHC5Q | Core Course— XVII : Organic Preparation 4 4
and Estimation(Lab)
Elective Course — I1:
\'% 18UCHOS51 | (i) Forensic Chemistry 4 3
18UCHOS52 | (ii) Supramolecular Chemistry
I8UCHSS51 | Skill Based Course 11 : ) )
Agricultural Chemistry
I8UCHSS52 | Skill Based Course —III : ) |
vV Textile Chemistry ] .
18UVEDS1 | Value Education ) )
18UDMGS3S1 | Disaster Management
Total 30 27




18UCHC61 | Core Course-XVIII :Organic Chemistry- 11 4 4
1SUCHC62 | Core Course-XIX : Inorganic Chemistry II 4 4
1SUCHC63 | Core Course-XX : Physical Chemistry II 4 4
1SUCHC6P | Core Course-XXI : Physical Lab II 4 4
I 1SUCHC6Q | Core Course-XXII : Gravimetry and 4 3
Complex Preparation(lab)
Optional Course — I11:
18UCHO61 | (i) Food and Nutrition Chemistry 4 3
VI 18UCHO62 | (ii) Biochemistry
v 18UCHS61 | Skill Based Course -1V:
Matches and Fireworks 2 2
18UCHV6! | Value Based Course-II:
Printing technology 2 1
18UESR61 | Environmental Studies 2 1
Total 30 26
Total 180 | 140
Semester 1 11 111 v \4 VI Total
Credits 21 21 20 25 27 26 140
Extra Credit Course:
Semester Course Code Course Name Hours Credits
I CFCOl Forensic 4 2
Chemistry - |
v CFCO2 Forensic 4 2
Chemistry — II
Total 8 4
Certificate Course (Non Semester):
Course Code Course Name Duration
(hrs)
CMFO1 Basic Aspects of Fire Works and Safety Management 60
CMFOP Pyro Test 60
CISMO1 Industrial safety and Management 60
CISMIJ1 Project Report and Viva Voce 60
Total 240




Sri Kaliswari College (Autonomous)-Sivakasi
Department of Chemistry
Choice Based Credit System-Curriculum Structure
UG Programme - B.Sc Chemistry

2018-2021
Part | Courses Sem | Sem Sem Sem Sem Sem Total
| 11 111 v \% Vi1 Credits
| Tamil/Hindi 6(3) | 6(3) 6(3) 6(3) - - 12
II | General English 6(3) | 6(3) 6(3) 6(3) - - 12
IIT | Core Courses 33) | 33) 3(3) 3(3) 4(4) 44) 71

33) |33 | 30 | 33) | 44) | 44
2P(2) | 2P(2) | 2P(2) | 2PQ2) | 4(4) | 44
4P(4) | 4P4)
4P4) | 4PQ3)

Allied Courses 6(5) | 6(5) 4(3) 4(3) - - 20
2P(-) | 2P(2+2)

Optional Courses - - - 4(3) 4(3) 4(3) 9
IV | Non-Major 2(D) | 2(1) - - - - 2

Elective

Skill Based - - 2(2) - 2(1) 2(2) 6

Courses 2(1)

Value Based - - 2(1) - - 2(1) 2

Courses

Environmental - - - - - 2(1) 1

Studies

Enrichment 2() | 2(1) - - - - 2

Courses

Disaster 1(1) 1

Manegement

Value Education 1(1) 1
V | Extension 1) 1

Total hours (per week) | 30 | 30 30 30 30 30 [




Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester 1
(2018 -2021)
Core Course - I: Organic and Physical Chemistry — I (1ISUCHC11)
(For those who join from June 2018 and afterwards)

Credits :3 Int. Marks :25
Hours/Week: 3 Ext. Marks :75
Duration :45 hrs Max. Marks
100

Course Objectives:
e To know the IUPAC nomenclature of organic compounds.

e To know the methods of preparation, characteristic properties of alkanes and
cycloalkanes.

e To know about the classification, preparation, properties and applications of colloidal
science.

e To know about the various theories and concepts in gaseous state.

e To know the physical properties of liquid state.
Course Outcomes:

1. Understanding the basic concepts in organic chemistry.
2. Understanding the stability and conformational analysis of cycloparaffins.
3. Gaining the knowledge about preparation and properties of colloids.
4. Developing familiarity in Vanderwaal’s equation and compressibility factor.
5. Knowing the various properties of liquids and their determination.
UNIT I (9 hrs)

Nomenclature, Classification and Basic concepts: Trivial - [UPAC Nomenclature
and Classification of Organic Compounds - Cleavage of Bonds - Homolytic and Heterolytic
Cleavages - Bond Length and Bond Angle. Polar effects: Inductive, Electromeric,
Resonance, Hyperconjugation and Steric Effects with Respects to Stability of Carbocations,
Carbanions and Free Radicals. Tautomerism: Definition, Keto-Enol Tautomerism.

UNIT 11 (9 hrs)

Alkanes and Cycloalkanes: Preparation of Alkanes(upto five member carbon
atom):- Wurtz Reaction, Reduction or Hydrogenation of Alkenes - Corey House Method —
Properties — Halogenation - Sulphonation, Nitration — Oxidation. Cycloalkanes: Preparation
and Properties of Cyclopropane — Cyclobutane - Cyclopentane and Cyclohexane -
Dieckmann’s Ring Closure and Reduction of Aromatic Hydrocarbons - Baeyer’s Strain
Theory and its Modification.

UNIT III (9 hrs)

Colloidal Science: Definition of Colloids - Various Classifications of Colloids —
Preparation of Colloids - Dispersion and Condensation Method - Kinetic, Optical and



Electrical Properties of Colloids - Stability of Colloids, Protective Action — Hardy - Schulze
Law - Gold Number - Application of Colloids.
UNIT IV (9 hrs)
Gaseous State: Kinetic Theory of Gases — Maxwell Distribution of Molecular
Velocities — Derivation of Expressions for Most Probable Velocity - Average Velocity - Root
Mean Square Velocity - Deviation of Real Gases from Ideal Behavior — Explanation ff
Deviation - Volume Correction - Pressure Correction — Vander Walls Equation of State,
Determination of A,B and Limitation, Correction Factors — Critical Phenomena - Definition
of Critical Pressure - Critical Volume - Critical Temperature - P-V Isotherm of Carbon
Dioxide.
UNIT V (9 hrs)
Liquid State:- Vacancy Theory of Liquids — Physical Properties of Liquids - Vapour
Pressure — Definition - Effect of Temperature — Determination - Effect of Boiling Point -
Surface Tension — Definition - Determination by Drop Formation Method — Viscosity —
Definition - Ostwald Viscometer — Refraction - Refractive Index - Specific Refraction -
Molar Refraction - Abbe Refractometer.
Text Books:
1. Arun Bhal, B.S Bhal, “A Text book of organic Chemistry”, S.Chand and
Company,NewDelhi, 2013.
2. Arun Bhal, B.S Bhal, “Essential of physical Chemistry”, S.Chand and
Company,NewDelhi, 2013.

Unit | Text Book No. | Chapter | Page No.
I 1 8 143-160
II 1 10 189-200
29 585-593
ar |2 22 890 -915
v |2 10 400 — 402,407 — 413,419 — 429
\Y% 2 11 461 — 464,468 —477

Reference Books:
1. Puri and Sharma, “Text book of physical Chemistry”, Vishal Publishing and Co.,
Jalandar, 2008.
2. P.L. Soni, “Text book of organic Chemistry”, S.Chand and Company, NewDelhi,
2008.
3. P.L. Soni, “Text book of inorganic Chemistry”, S.Chand and Company, NewDelhi,
2008.



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester 1
(2018 -2021)
Core Course -II: Inorganic and Analytical Chemistry — I (18UCHC12)
(For those who join from June 2018 and afterwards)

Credits :3 Int. Marks :25
Hours/Week: 3 Ext. Marks :75
Duration  : 45 hrs Max. Marks
100

Course Objectives:
e To know the fundamental concepts of atom.
e To know the general periodic properties of elements.
e To know about the classification, preparation, properties and uses of hydrogen and
hydrides.
e To know the principle, types and methods of expressing error.
e To know the concepts of mole and balancing the equations.
Course Outcomes:

1. Acquiring knowledge about various fundamental particles of matter.
2. Learning the importance of modern periodic table.
3. Gaining the idea about hydrogen and its compounds.
4. Developing the skill in significant figures.
5. Articulating the principles of mole concept and oxidation number.
UNIT I (9hrs)

Atomic Structure: Fundamental Particles of Matter - their Composition — Atomic
Model:- Outline of the Bohr Model and its Limitations - Quantum Numbers — Charge Cloud
and Probability Concepts — Orbitals, Radial and Angular Probability Distribution Curves -
Shapes of Different Orbitals — Differences Between an Orbit and Orbital. Electronic
Structure: Filling up of Atomic Orbitals - Pauli’s Exclusion Principle and its Application -
Hund’s Rule - its Basis and Applications - Stability of Half - Filled and Fully - Filled Orbitals
- Aufbau Principle and its Limitations - The Slater Rules — Applications of Slater’s Rules -
Zeeman Effect - Elements Beyond 103.

UNIT II (9 hrs)

Periodicity and its properties: Modern Periodic Table - Variation of Atomic
Volume, Atomic and lonic Radii, lonization energy, Electron affinity, Electronegativity along
the Periods and Groups - Its Applications — Pauling and Mulliken’s Scales of
Electronegativity - Factors Affecting Electronegativity - Applications of Electronegativity. s,
p, d and f Block Elements — Classification.

UNIT III (9 hrs)

Hydrogen: Position in Periodic Table — Resemblance with Alkali Metals —
Resemblance with the Halogens — Preparation, Properties and Uses — Nascent Hydrogen —



Active Hydrogen —Atomic Hydrogen — Ortho and Para Hydrogen — Heavy Hydrogen or
Deuterium — Tritium — Heavy Water. Hydrides: Classification - Types of Hydrides - lonic
Hydrides - LiH and NaH-Preparation, Properties and uses - Metallic Hydrides - Preparation,
Properties and uses (A Brief Study) - Complex Hydrides — NaBH,4 and LiAlH,4 - Preparation,
Properties, and its Synthetic Application.
UNIT IV (9 hrs)
Error Analysis: Significant Figures — Rounding off the Numerical Expressions and
its Application— Accuracy, Precision, Method for Improving Accuracy - Rejection of Data -
Presentation of Tabulated Data - Scatter Diagram — Method of Least Squares and its Basic
Principle. Errors: Types of Error - Absolute and Relative Error, Methods of Eliminating or
Minimizing Errors - Methods of Expressing Precision - Mean Median, Deviation, Average
Deviation and Coefficient of Variation - Normal Error Curve and its Importance.
UNIT V (9 hrs)
Mole Concept and Balancing of Chemical Equation: Mole concept - Determination
of Molecular Mass by Gram Molecular Volume — Problems based on Mole Concept -
Methods of Expressing Concentration of Solutions — Molarity — Normality — Molality - Mole
Fraction - Inter-Conversion Between Different Concentration Units — Concept of
Milliequivalents, Millimoles, ppm. Oxidation and Reduction: Oxidising Agent and
Reducing Agent (By Electronic Concept) - Balancing Chemical Reactions by Oxidation
Number and Ion electron Method.
Text Books:
1. B.R.Puri, L.R.Sharma and K.C.Kalia, “Principles of inorganic Chemistry”, Mile
Stone Publishers and Distributor, Delhi, 31% edition, 2013.
2. P.L.Soni and Mohan Katyal, “Textbook of Inorganic Chemistry ( A Modern
approach)”, Sultan Chand and Sons, New Delhi., 2003.

Unit | Text Book No. | Chapter | Page No.
I |1 1 1,3,20 - 22,32 - 52
I |1 2 58 -82
ar |1 11 339 - 358
vV |1 40 1131 -1149
vV |2 10 296 - 312

Reference Books:
1. R.D.Madan, “Sathya Prakash’s Modern Inorganic Chemistry”, S.Chand and
Company, New Delhi, 2013.
2. Gurdeep Raj, “Advanced Inorganic Chemistry — Vol I”, Goel Publishing House,
Meerut, 2015.
3. Gurdeep Raj, “Advanced Inorganic Chemistry — Vol II”, Goel Publishing House,
Meerut, 2015.



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester I
(2018 -2021)
Core Course -II1: Physical Constant Determination and Organic Distillation (Lab)

(18UCHC1P)
(For those who join from June 2018 and afterwards)
Credits 22 Int. Marks :40
Hours/Week :2 Ext.Marks : 60
Duration : 30 hrs Max. Marks : 100

Course Objectives:
e To know the melting point and boiling point of various compounds.
e To learn simple distillation of organic compounds.
e To identify the pH of various natural products.
Course Outcomes:
6. Acquiring knowledge about Melting and Boiling point.
7. Learning the purification of various organic compounds.
8. Gaining the idea about distillation process.
9. Understanding the pH of the solution.

1. Determination of Melting and boiling point- Urea, Glucose, Naphthalene, m-
dinitrobenzene, p- dichlorobenzene, Water, Toluene, Ethyl acetate.
2. Simple distillation of organic compounds
a) Ethanol and Water
b) Salicylaldyhyde distillation
¢) Aniline distillation
d) Benzaldyhyde distillation
e) Formaldehyde distillation
3. Determination of pH of Natural products like
a) Fruit juices
b) Milk
¢) Blood serum
4. Determination of acidity and basicity by using indicators
a) Phenolphthalein
b) Methyl orange
¢) Eriochrome black-T



Mark Distribution:

(M)
(ii)
(iii)
(iv)
V)

Determination of Melting point
Distillation of Organic Compounds
Determination of pH of Natural products
Determination of pH of the indicator
Record

External
Internal

Total

10 Marks
20 Marks
10 Marks
10 Marks
10 Marks

60 Marks
40 Marks

100 Marks



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme
Semester 1
(2018 -2021)
Non -Major Elective Course-I: Industrial Chemistry-1 (1ISUCHN11)
(For those who join from June 2018 and afterwards)

Credit i | Int. Marks :25
Hours/Week: 2 Ext. Marks :75
Duration : 30 hrs Max. Marks
100

Course Objectives:
e To provide a basic knowledge about Oils.
e To understand the importance of fuels.
e To know about the preparation of various fermentation process.
e To get a clear idea about various tanning methods.
e To understand the role of fertilizers in agriculture.
Course Outcomes:
1. Gaining the basic knowledge of Oils and Fats.
2. Explaining fuels and methods of processing of fuels.
3. Understanding the role of fertilizer in agriculture field.

UNIT I (6 hrs)
Oils: Introduction - Classification of Oils - Essential Oils - Isolation of Essential Oils
-Analysis of Oils - Saponification Value — Iodine Value.
UNIT II (6 hrs)
Fuel: Introduction - Classification of Fuels - Calorific Value - Determination of
Calorific Value - Methods of Processing Various Fuels — Gasification - Pyrolysis of Alkanes.
UNIT IIT (6 hrs)
Fermentation: Introduction - Condition Favorable for Fermentation:- Fermentation
Process to Manufacture of Ethanol, Vinegar and Power Alcohol — Importance of Power
Alcohol as Fuel — Effect of Alcohol on Humanbeing.
UNIT IV (6 hrs)
Leather: Introduction- Manufacture of Leather - Hides For Tanning - Vegetable
Tanning- Chrome Tanning — Finishing Process - Application of Gelatin to Leather.
UNITV (6 hrs)
Fertilizer: Introduction - Classification of Fertilizers - Manufacturing Process of
Nitrogen Fertilizer - Urea - Phosphate Fertilizer - Super Phosphate - Potash Fertilizers -
Potassium Nitrate - Essential for Adding Urea, Super Phosphate and Potassium Nitrate for the
Growth of Plants- Fertilizer Industries in India.



Text Book:
B.K.Sharma, “Industrial Chemistry”’,Goel Publishing House, 2016.

Unit | Chapter | Page No.

I 39 1219-1237

II 4 217-219,224-225
r |36 1175-1190

IV |44 1266-1370

\Y 26 762-808

Reference Books:
1. K. Bagavathi Sundari, “Applied Chemistry”, MJP publisher Chennai, 2006.
2. Jain and Jain, “Engineering Chemistry”’, Dhanpat Rai publishing company, New
Delhi, 14™ edition, 2004.




Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme -B.Sc
Semester 1
(2018 -2021)
Enrichment Course-I: Glass Industry (18UCHE11)
(For those who join from June 2018 and afterwards)

Credit 01 Int. Marks : 25
Hours/Week : 2 Ext. Marks : 75
Duration : 30 hrs Max.Marks:100

Course Objectives:
e To provide a basic knowledge about glass.
e To understand the importance of glass.
e To know about the preparation of various refractory materials.
e To get a clear idea about various furnaces.
e To understand the various types of glass.
Course Outcomes:
1. Gaining a basic knowledge on Glass industry.
2. Developing the manufacturing process of Glass.
3. Articulating the basic fundamentals of different types of glasses.

UNIT I (6 hrs)
Introduction: Characteristics of Glass - Raw Materials Used in The Manufacture of

Glass — Sand - Soda Ash - Calcium Oxide - Salt Cake — Feldspars- K,O — Borax - Boric Acid

- Phosphoric Oxide - Magnesia- Zinc and Aluminium — PbO — Selenium - MnO, — Cullet -

Refractory Materials - Chemical Reactions.

UNIT II (6 hrs)
Glass Making Furnaces: Method of Division of the Tank and Flame Space - Electric

and Flame Electrical Furnaces - Auxiliary Furnaces-Recovery of heat of waste gases.

UNIT III (6 hrs)
Manufacture of Glass: Formation of Batch Material — Melting — Chemical reaction

in the furnace — Shaping — Window glass — Plate glass - Annealing - Finishing.

UNIT IV (6 hrs)
Physical Properties of Glass: Mechanical strength — Thermal Expansion — Thermal

conductance — Elastic Properties — Electrical Resistance — Density — Hardness - Chemical

Properties of Glass — Resistance to chemical Action — Weathering — Devitrification.

UNIT V (6 hrs)
Types of Glasses: High Silica Glass - Optical Glass - Borosilicate Glass - Lead

Glasses - Soda Lime Glass - Colored Glass - Alkali Silicate - Opal Glass — Safety Glass -

Fiber Glass - Glass Laminate - Photo Sensitive Glass — Glass Wool — Flint Glass — Bottle

Glass — Jena Glass — Pyrox Glass — Rare Earth Glass — Photo chromic Glass — Frost Glass —

Ground Glass — Insulating Glass — Vitreosil (Composition and Uses only).



Text Book:
B.K.Sharma, “Industrial Chemistry”, Goel Publishing House, 2016.

Unit Chapter Page No.
I 20 591-595
I 20 592-595
I 20 595-603
v 20 603-610
A% 20 611-614

Reference Books:
1. K. BagavathiSundari,” Applied Chemistry”, MJP publisher, Chennai, 2006.
2. Jain and Jain, “Engineering Chemistry”’, DhanpatRai publishing company, New
Delhi, 14™ edition, 2004.




Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester 11
(2018 -2021)
Core Course - IV: Organic and Physical Chemistry — I (18UCHC21)
(For those who join from June 2018 and afterwards)

Credits :3 Int. Marks :25
Hours/Week :3 Ext. Marks :75
Duration : 45 hrs Max. Marks: 100

Course Objectives:

e To know the preparation, properties of Alkenes, Dienes.

e To know about the Homocyclic Aromatic Hydrocarbon.

e To know the various Organic Sulphur Compound.

e To know about Colligative properties and Molecular weight determination using

colligative properties.

e To know about chemical equilibrium and its temperature dependence.
Course Outcomes:

1. Understanding the preparation and properties of alkane and alkenes.

2. Developing knowledge in benzene and its compounds.

3. Deliberating the methods to prepare various sulphur compounds.

4. Gaining the ideas about the colligative properties of the molecules.

5. Learning the importance of chemical equilibrium reactions.

UNIT I (9 hrs)
Alkenes and Alkynes: General methods of preparation - Dehydrogenation,
Dehydrohalogenation, Dehydration. Hoffmann and Saytzeff Rules. Reactions: Mechanism of
Electrophilic and Free Radical Addition to alkenes-Addition of Hydrogen, Halogen,
Hydrogen Bromide (peroxide effect, Markownikoff’s rule) Dienes: Stability of Dienes -
Preparation and Properties of 1,3-buta diene - 1,2- and 1,4-additions, Diels-Alder reactions.
Polymerization: Addition Polymerization of Ethylene- Propylene and Vinyl Chloride-
Ziegler Natta catalyzed Polymerization Reactions.
UNIT 11 (9 hrs)
Homocyclic Aromatic Hydrocarbons: Benzene: Extraction from crude oil and
preparations by chemical methods, Electrophilic substitution reactions-Nitration,
sulphonation, halogenation, Friedel Crafts alkylation and acylation - Orientation effect -
Preparation and properties of naphthalene, anthracene and phenanthrene.
UNIT IIT (9 hrs)
Sulphur compounds: Preparation, Properties and uses of Ethyl Mercaptan- Diethyl Sulphide
- Mustard Gas and Sulphonal. Aromatic sulphonic acids — Preparation, Properties of
Benzene Sulphonic acid and uses — Saccharin, Chloramine T and Dichloramine T.



UNIT IV (9 hrs)
Colligative Properties: Definition - Lowering of vapour pressure, Raoult’s law
(Derivation not required) determination of molecular weight by Ostwald Walker method -
elevation of boiling point, determination of molecular weight, Cotrell’s method - Depression
offreezing point, determination of molecular weight, Beckmann method - Osmotic pressure
determination by Pfeffer’s method - Abnormal colligative properties -Degree of dissociation
and van’t Hoff factor.
UNITV (9 hrs)
Chemical Equilibria: Definition — Characteristics of chemical equilibrium, law of
mass action - Thermodynamic derivation of law of chemical equilibrium -Relations between
Kp, Kc — Derivation of Kp, Kc for dissociation of N,O4, thermodynamic derivation of law of
chemical equilibrium, Temperature dependence of the equilibrium constant:- van’t Hoff
equation, integrated form of van’t Hoff equation, Lechatelier’s principle and its application
Text Books:
1. Arun Bhal, B.S Bhal, “A Text book of organic chemistry”, S.Chand and Company,
New Delhi, 2013.
2. Arun Bhal, B.S Bhal, “Essential of physical Chemistry”, S.Chand and Company, New

Delhi, 2013.
Unit | Text Book No. | Chapter | Page No.
I 1 11 227-240,256-268
II 1 32 646-650
44 655-669
45 830-845
111 1 36 707-715,
18 378-384
IV |2 15 614 — 635
16 656-658
A% 2 17 688 — 694, 707 — 712

Reference Books:
1. R.D.Madan, “Sathya Prakash’s modern Inorganic Chemistry”, S.Chand and
Company, New Delhi, 2013.
2. P.L. Soni, “Text Book of Organic Chemistry”, S.Chand and Company, New Delhi,
2008.
3. P.L. Soni, “Text Book of Inorganic Chemistry”, S.Chand and Company, New Delhi,
2008.



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc.
Semester 11
(2018 -2021)
Core Course-V: Inorganic and Analytical Chemistry — II (1ISUCHC22)
(For those who join from June 2018 and afterwards)

Credits : 3 Int. Marks :25
Hours/Week: 3 Ext. Marks :75
Duration :45 hrs Max. Marks :
100

Course Objectives:
e To know the types of bonding and characteristic of f ionic bonding.
e To know the general characteristic, chemical properties and compounds of s — block
element.
e To know the general characteristic, extraction and compounds of boron and carbon
family.
e To know the metallurgy of Titanium and Vanadium.
e To know the general concepts of volumetric analysis.
Course Outcomes:

1. Gaining the knowledge on bonding oriented concepts.
2. Explaining the behavior of s-block elements.
3. Articulating the character of boron and carbon family in the periodic table.
4. Acquiring clear idea about various metallurgical process.
5. Knowing the various concepts of acids and bases.
UNIT I (9 hrs)

Chemical Bonding I: Types of bonding — Ionic, Covalent, Coordinate covalent,
Metallic bond - Hydrogen bonding-Its nature, types, effect on properties-Intermolecular
forces-London forces and van der Waals forces. Ionic bond:- Lattice energy and Born-Haber
Cycle for NaCl — Born Lande equation (Derviation not required) — Factors affecting the
lattice energy. Covalent character in ionic compound — Polarisation and Fajan’s rules-Effect
of polarisation — solubility, melting point and thermal stability of typical ionic compounds.
UNIT 11 (9 hrs)

s -block elements: s-Block elements — General characteristics - Chemical properties
of the metals:- Reaction with water, air, nitrogen; uses of s-block metals and their
compounds-Compounds of s-block metals: oxides, hydroxides, peroxides, superoxides-
Preparation and properties; oxo salts-Carbonates, bicarbonates, nitrates; halides and
polyhalides; anomalous behavior of Li and Be, extraction of beryllium and sodium-
Preparation of gypsum and its role in setting of cement — Preparation and properties of plaster
of paris.



UNIT III (9 hrs)
Boron and carbon family: General characteristics - Extraction of B and Al;
Properties of B and Al- Compounds of boron with oxygen:- Boron sesquioxide, borates,
borax-Preparation, Properties, uses ,Structure and bonding in Diboranes, AICl;. Group 14
(carbon group): General characteristics -Catenation and heterocatenation, allotropy of
carbon. carbides: Salt- like carbides, interstitial carbides, covalent carbides-Extraction of Si-
Silicates-Ortho-, Pyro-, Cyclic-, Chain-, Sheet- Preparation, properties and uses of Silicones.
UNIT IV (9 hrs)
Metals and Metallurgy: Occurance of metals — Ore-Mineral-Mineral Wealth of India
—Various metallurgical operations:- Concentration of ores — Froath floatation, Magnetic
separation- Calcination- Roasting-Smelting. Purification of metals — Electrolysis, Zone
refining, vanArkal de Boer Methods, alumino thermic Process. Metallurgy: Extraction,
properties and uses of Titanium and Vanadium - Preparation, properties and uses of TiO,,
TiCl4 V205 and VOCIQ
UNIT V (9 hrs)
Theory of Acids and bases : Modern theory of acids and bases — Arrhenius concept,
Bronsted —Lowry concept, Relative strength of acids and leveling effect, Lewis concept, Lux-
Flood concept and Usanovich concept-HSAB principle and its applications-Definition and
examples for Primary and Secondary standards- Calculation of equivalent weight of
elements, acid, base, oxidizing agent and reducing agent-Theories of acid-base, redox,
iodometric and iodimetric titrations. Indicators: Types of indicators — Neutralisation,
fluoresecent indicators, redox indicator and Universal indicators.
Text Book:
B.R.Puri, L.R.Sharma and K.C.Kalia, “Principles of inorganic chemistry,”Mile stone
publishers and distributor, Delhi ,31% edition, 2013.

Unit | Chapter | Page No.

I 4,6 146- 150, 194 — 198, 262 -266

I 14 375 -415

I 15 416 — 443
16 444-488

v 10 328 -339
22 642 — 646
23 696 — 697
24 708-709

A% 8 294 — 304
41 1150 -1170

Reference Books:
1. R.D.Madan, “Sathya Prakash’s modern Inorganic Chemistry”, S.Chand and
Company, New Delhi, 2013.
2. Gurdeep Raj, “ Advanced Inorganic Chemistry — Vol I”, Goel Publishing House,
Meerut, 2015.
3. Gurdeep Raj, “ Advanced Inorganic Chemistry — Vol II”,Goel Publishing House,
Meerut, 2015.



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester 11
(2018 -2021)
Core Course - VI : Volumetric Analysis (Lab) (1SUCHC2P)
(For those who join from June 2018 and afterwards)

Credits :2 Int. Marks :40
Hours/Week: 2 Ext. Marks : 60
Duration :30 hrs Max. Marks
1100

Course Objectives:
o To Know about Quantitative analysis.
e To learn about various types of volumetric titrations.
e To idea about Redox titrations.
Course Outcomes:
1. Learning the importance of Quantitative analysis.
2. Knowing the different types of Volumetric analysis.
3. Getting an idea about the role of indicator at different pH range in the acidimetry and
alkalimetry.
4. Enhancing the skill to determine the strength of the solution and its molecular weight.
5. Gaining idea about the oxidation and reduction of ions in redox titrations.

Volumetric Analysis
A Double titration involving the making up of the solution to be estimated and the
preparation of a primary standard.
I.Acidimetry and Alkalimetry
1. Estimation of Na,CO;
2. Estimation of NaOH / KOH
3. Estimation of oxalic acid
I1. Redox Titrations
a. Permanganometry
4. Estimation of ferrous ion
5. Estimation of oxalic acid
6. Estimation of calcium
b. Dichrometry
7. Estimation of ferrous ion
8. Estimation of ferric ion using external indicator
II1. Iodometry
9. Estimation of potassium dichromate
10. Estimation of potassium permanganate
11. Estimation of copper



IV Argentimetry

12. Estimation of potassium chloride (Demonstration only)

V. EDTA Titration

13. Estimation of hardness of water using EDTA(Demonstration only)

Distribution of Marks (Max. marks-100)
Duration of examination: 3 hrs

Internal : 40 marks External : 60 marks
Record -10 Marks
Procedure writing - 10 marks
Result - 40 Marks

For Volumetric Estimation if the student have
Less than 2% Error - 40marks
2- 3% Error - 30 marks
3-4% error - 20marks
Greater than 4% - 15 marks



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme
Semester 11
(2018 -2021)
Non -Major Elective Course-II: Industrial Chemistry-1I (1ISUCHN21)
(For those who join from June 2018 and afterwards)

Credit i | Int. Marks :25
Hours/Week : 2 Ext. Marks : 75
Duration : 30 hrs Max. Marks
100

Course Objectives:
e To provide a basic idea about the polymer technology.
e To gain a technical knowledge about glass industry.
e To get a clear understanding about processing techniques of plastics.
e To know about the manufacture of cement.
e To explain a basic idea about corrosion.
Course Outcomes:
1. Gaining knowledge on polymer and various synthetic polymers.
2. Developing the skill in the manufacturing process of Glass.
3. Articulating the basic fundamentals of different types of cement.

UNITI (6 hrs)
Polymer:- Introduction-Classification of polymer-Natural and synthetic polymers-
Preparation, properties and uses of Nylon 6, Nylon 66, Polyvinyl chloride (PVC), Bakelite.
UNIT 11 (6 hrs)
Glass:- Introduction- -Physical and chemical properties of glass-Characteristics of
glass-Methods of manufacturing process of glass-Formation of batch material-Annealing and
finishing process-Types of glass.
UNIT III (6 hrs)
Plastics:- Introduction-Classification- Thermoplastics- Thermosetting plastics-
Difference between Thermoplastics and Thermosetting plastics - Moulding of plastics into
articles — Compression and injection mouldings.
UNIT IV (6 hrs)
Cement:- Introduction-Types of cement-Manufacturing process-Raw materials-
Reaction in the kiln-Neat diagram- Setting and hardening of cement.
UNIT V (6 hrs)
Corrosion:- Introduction-Types of corrosion-Dry, chemical, wet and electrochemical
corrosion-Theory of corrosion-Electrochemical theory of corrosion -Prevention of corrosion-
Method based on external influences.



Text Book:
B.K.Sharma,” Industrial Chemistry,” Goel Publishing House, 2016.

Unit | Chapter | Page No.

I 30 977-997,1021
I 20 591-614

I 33 1090-1112
v 23 658-705

A% 59 1697-1732

Reference Books:
1. K. Bagavathi Sundari, “Applied Chemistry”, MJP publisher, Chennai, 2006.
2. Jain and Jain, “Engineering Chemistry”’, Dhanpat Rai publishing company, New
Delhi, 14" edition, 2004.




Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme -B.Sc
Semester 11
(2018 -2021)
Enrichment Course-II: Cement Industry (18UCHE21)
(For those who join from June 2018 and afterwards)

Credit 01 Int. Marks :25
Hours/Week: 2 Ext. Marks : 75
Duration : 30 hrs Max. Marks
100

Course Objectives:
e To provide a basic knowledge about cement.
e To understand the importance of cement.
e To know about the manufacture of cement.
e To get a clear idea about soundness and quality of cement.
e To understand the various types of cement.
Course Outcomes:
1. Gaining a basic knowledge on cement industry.
2. Developing the ability in manufacturing process of cement.
3. Articulating the basic fundamentals of different types of cement.

UNIT 1 (6hrs)
Sub heading
Introduction — Portland cement — High alumina cement — Slag cement — Acid resisting cement
— White cement — Colored cement.
UNIT II (6hrs)
Types of Portland cement — Raw materials for the manufacture of cement- Calcareous
materials — Siliceous material.
UNIT I (6hrs)
Manufacturing of Portland cement — Physical conditions of the available raw materials —
Climate surrounding the place of manufacture — Cost of fuel — Setting of cement —Raw slurry from the
wet process.
UNIT IV (6hrs)
Properties of cement — Quality — Setting time — Shrinkage — Soundness — Colour — Heat of
setting — Strength — Acid corrosion — Dissolved CO, corrosion — Sulphate corrosion.
UNIT V (6hrs)
ISI standardof cement — Testing of cement - Uses of cement — Economy in cement industry.



Text Book:
B.K.Sharma, “Industrial Chemistry”, Goel Publishing House, 2016.

Unit | Chapter | Page No.

I 23 658-663

II 23 665,672-673
mr |23 674-676

IV |23 685-686

\Y 23 686,688

Reference Books:
1. K. Bagavathi Sundari, “Applied Chemistry”, MJP publisher, Chennai, 2006.
2. Jain and Jain, “Engineering Chemistry”, Dhanpat Rai publishing company, New
Delhi, 14™ edition, 2004.




Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester 111
(2018 -2021)
Core Course - VII: Organic and Physical Chemistry - III (18UCHC31)
(For those who join from June 2018 and afterwards)

Credits :3 Int. Marks :25
Hours/Week :3 Ext. Marks :75
Duration : 45 hrs Max. Marks :
100

Course Objectives:
e To know the synthesis and properties of carboxylicacids and dicarboxylic acid.
e To know about the basic ideas of aromatic compounds.
e To learn the various physical properties and its chemical constitution.
e To know the types of adsorption and various catalysts.
e To learn phase rule and phase diagram.
Course Outcomes:
1. Gaining the basic knowledge on the synthesis of carboxylic acid.
2. Understanding the concepts of aromatic compounds, the properties of chemical
properties of aromatic compounds and carboxylic acids.
3. Correlating the physical properties of compounds with its chemical structure and gain
the knowledge on liquid crystal.
4. Gaining the knowledge of surface chemistry, adsorption theory, applications and
catalyst.
5. Developing the ideas of equilibrium in phase transition.

UNIT I (9 hrs)
Aliphatic Carboxylic acids: Unsaturated acids: Preparation and properties of
acrylic, crotonic acids. Hydroxy acids: Classification — Preparation of Glycolic acid -Action
of heat on a, B, y acids. Dicarboxylic acids: Preparation of oxalic, malonic, succinic, glutaric
and adipic acids and properties — Action of heat on dicarboxylic acid.
UNIT II (9 hrs)
Aromatic compounds: Aromaticity: Huckel’s rule - Preparation and properties of
cresols, acetophenone, cinnamic acid, phthalic acid — Acidity of Phenol. Mechanism:Kolbe’s
reaction, Reimer-Tiemann reaction, Houben-Hoesch reaction, Perkin reaction, haloform
reactions, Mannich reaction, Stobbe reaction, Darzen reaction.
UNIT III (9 hrs)
Physical Properties and chemical constitution: Parachor — Atomic and structural
parachors — Application - Viscosity: Influence of temperature on viscosity - Relation to
chemical constitution - Molecular viscosity- Atomic and structural viscosity- Rheochor.



Dipole Mement: Unit — Determination — Dipole moment and molecular structure - Optical
exaltation. Liquid crystal: Classification- Swarm theory- Applications.
UNIT IV (9 hrs)

Catalysis and Surface Phenomena: Adsorption:- Characteristics of adsorption -
Physical adsorption and chemical adsorption — Factors affecting adsorption. Various
adsorptionisotherms: Freundlichadsorption isotherm - Langmuir adsorption isotherm.
Catalyst: Definitionand Characteristics — Typesof catalysis — Homogeneousand
heterogeneous - Induced, auto, positive and negative catalysis, catalytic poisons and catalytic
promoters. Enzyme catalysis: definition, Michaelis-menten equation.
UNIT V (9 hrs)

Phase Equilibria: Definition of terms:- Phase, components and degrees of freedom
— Derivation of Gibbs phase rule. One component system: Water system - Sulphur system —
Two component systems: Reduced phase rule. Simple eutectic system: Pb-Ag system, KI-
water system. System with congruent and Incongruent melting point: Congruent melting
point - Mg-Zn system — Incongruent melting point — Na,SO4. 10H,0.
Text Books:

1. Arun Bhal, B.S Bhal, “A Text book of organic chemistry”, S.Chand and Company

Pvt.

Ltd., New Delhi.
2. Arun Bhal, B.S Bhal, “Essential of physical Chemistry”, S.Chand and company
Pvt.
Ltd, Reprint edition 2014.

Unit Text Chapter | Page No.
Book No.
I 1 20 444-446
21 452-459
11 1 40 762-769
41 780-786
11 2 13 530537, 539 - 541
2 23 928 — 934
v 21 864 — 871, 878 — 879
VvV 2 19 773 — 778, 782 — 790, 791 — 793,
794 — 795

Reference Books:
1. Puri, Sharma, Pathanaia, “Principles of Physical Chemistry”, Vishal Publishing Co,
Jalandhar, 47" edition, 2016.
2. I. L.Finar, “Organic chemistry: Volume-2: Stereo chemistry and the chemistry of
natural products”, Pearson Education limited, London, 2003.




Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester I11
(2018 -2021)
Core Course -VIII: Inorganic and Analytical Chemistry — ITI (1ISUCHC32)
(For those who join from June 2018 and afterwards)

Credits : 3 Int. Marks :25
Hours/Week :3 Ext. Marks :75
Duration : 45 hrs Max. Marks :100

Course Objectives:
e To know characteristic of covalent bonding and MO theory of molecules.
e To understand the general characteristic, chemical properties and compounds of
nitrogen family.
e To know the general characteristic, chemical properties and compounds of oxygen
family.
e To enhance the knowledge in solid state chemistry.
e To know the general concepts of inorganic semimicro qualitative analysis.
Course outcomes:
1. Understanding the concept of covalent bonding involved inorganic compounds and its
structure prediction using VSEPR theory.
2. Knowing the concepts of molecular orbital theory and its application in inorganic
molecule.
3. Gaining the knowledge of nitrogen group elements, oxygen group elements and some
preparation, properties of nitrogen family compounds.
4. Understanding the concepts of solid state and various types of solids.
5. Understanding the basic concepts of analytical chemistry.

UNIT I (9 hrs)
Chemical bonding II: Covalent bond:- Lewis theory — Octet rule and its exception.
VB theory: Prediction of molecular shag)es - Valance Bond theory- Arrangement of electrons
in molecules, hybridization (sp, spz,sp , dspz, dzsp3 ) and geometry of molecules. VSEPR
model: Illustration of structures by VSEPR theory - Shapes of simple inorganic
molecules(BeCl,,BF3,SiCl4,PCls,SFe,IF7,H,O,NH3,CIF3,SF4) containing lone pair and bond
pairs of electrons. MO theory: Postulates of the MO theory - Relative order of energies of
molecular orbitalsschematic illustration - qualitative MO energy level diagram of homo- and
heterodiatomic molecules- H,, He,, N, O, HF (bond order, stability and magnetic properties
of molecules).
UNIT II (9 hrs)
Group 15: General characteristic- Allotropy of Phosphorus. Hydrides: Preparation,
Properties and uses of Hydrides of nitrogen and Phosphorous — NHj3, PHj;. Oxyacids:
Preparation, properties, uses and structure of Oxyacids of Nitrogen and Phosphorous: HNO,,
HNO3,H3POs, HPO3, H3PO4, H4P,05.
Important compounds of group 15 elements: Preparation, Properties and uses of Hydrazine
— Hydroxylamine - Ammonium nitrate — Urea - Calcium superphosphate - Sodium
bismuthate - Superacids of Antimony.
UNIT III (9 hrs)
Group 16 elements: General characteristics — Anomalous behavior of oxygen -
Structure and allotropy of sulphur. Oxides: Classification of oxides based on chemical
behavior ( acidic, basic, amphoteric and neutral oxides) and based on oxygen content (



normal, peroxide, superoxide). Ozone: Preparation , properties and structure of ozone -
Sulphur compounds: Preparation, properties, structure and uses of sulphuricacid - Caro’s
acid - Marshall’s acid - oleic acid - thionyl chloride. Hydrogen peroxide: Preparation,
structure, oxidizing and reducing properties of H,O,,
UNIT IV (9 hrs)
Solid State: Classification:Amorphous and crystalline solids - Crystal systems and
Bravais lattices. X-ray diffraction: Bragg’s equation - Principle of X-ray diffraction -
Bragg’s spectrophotometer - Debye — Scherrer method - Weiss and Miller indices- Drawing
various planes in a cubic lattice. Types of solids: Metals, ionic crystals, van der Waals
crystals, covalent crystals. Crystal structure: NaCl — CsCl — lodine — Water - Diamond —
Graphite. Defects in solid state: Point defects — Frenkel defect - Schottky defect - metal
deficiency -metal excess defects.
UNITV (9 hrs)
Qualitative analysis: Principle and techniques of semi micro methods —Types of
reactions involved in qualitative analysis - Dry reactions-Precipitation reactions -Removal of
interfering ions in the analysis of cations - oxalate, tartarate, borate, fluoride, chromate,
phosphate and arsenite- Applications of solubility product principle, Common ion effect in
qualitative analysis - Complexation - Oxidation and reduction reactions in qualitative analysis
-Spot tests for cations.
Text Books:
1. P.L.Soni, Mohan Katyal, “Textbook of Inorganic Chemistry ( A Modern approach)”,
Sultan Chand and Sons, New Delhi, 2003.
2. B.R.Puri, L.R.Sharma and K.C.Kalia, “Principles of Inorganic Chemistry”, Mile stone
publishers and distributor, Delhi 31* edition, 2013.
3. A.O. Thomas, “Practical Chemistry”, Scientific Book Centre, Kerala, 1999.
4. P.L. Soni, O.P. Dharmarha, “Text Book of Physical Chemistry”, Sultan Chand and

Sons, 1999.

Unit Text Chapter | Page No.

Book No.
I 1 7,8 178,192,205-250
11 2 17 489-535
111 2 18 536-562
1\ 2 6 234-242, 258-260,268-271
\Y% 3 1 1-34,86-103

4 30 511-513

32 467

Reference Books:

1. James E.Huheey, Ellen A.Keitler and Richard L.Keitler, “Inorganic Chemistry -
Principles of structure and reactivity”, 4™Edn. Pearson Publishers, 2012.

2. R.D.Madan, “SathyaPrakash’s modern Inorganic Chemistry”, S.Chand and Company,
New Delhi, 2013.

3. Gurdeep Raj “Advanced Inorganic Chemistry — Vol I”, Goel Publishing House,
Meerut, 2015.

4. Gurdeep Raj “Advanced Inorganic Chemistry — Vol II”, Goel Publishing House,
Meerut, 2015.



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester 111
(2018 -2021)
Core Course - IX: Semi Micro Qualitative Analysis (Lab) (18UCHC3P)
(For those who join from June 2018 and afterwards)

Credits :2 Int. Marks :40
Hours/Week :2 Ext. Marks : 60
Duration :30 hrs Max. Marks :
100

Course Objectives:
e To know the techniques involved in the qualitative analysis.
e To learn Analyse the mixture through simple test.
Course Outcomes:
1. Mastering the techniques involved in the qualitative analysis.
2. Getting an idea about the interfering and non-interfering anions.
3. Analyzing the mixture through simple test like flame test and spot test.
4. Impacting the effect of acid and base addition in excess or deficient in the analysis.
Semimicromethod of analysis of mixture containing two anions of which one is an
interfering ion — two cations.
Anions: Carbonate, sulphate, nitrate, fluoride, chloride, bromide, iodide, oxalate, borate,
phosphate.
Cations: Lead(Il), Bismuth(Il), Copper(Il), Cadmium(Il), Iron (II & II) Aluminum(III),
Chromium(III), Zinc(IT), Manganese(Il), Cobalt(Il), Nickel(Il), Barium(II), Strontium(II),
Calcium(II), Magnesium(II) and Ammonium(I).

Distribution of Marks (Max. marks- 100)

Internal : 40 marks
External : 60 marks
Record Note book - 10 marks
Four radicals (4x10) - 40 marks
Procedure - 10 marks

Total 60 marks



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester 111
(2018 -2021)
Skill Based Course-I: Ceramic Industry (18UCHS31)
(For those who join from June 2018 and afterwards)

Credits :2 Int. Marks :25
Hours/Week :2 Ext. Marks :75
Duration :30 hrs Max. Marks :
100

Course Objectives:
e To know the basic aspects of ceramics and its classification.
e To know the various process involving in the manufacture of ceramics.
e To know the important points of ceramics.
Course Objectives:
1. Gaining basic knowledge on ceramics and raw materials involved in ceramic industry.
2. Understanding the various processes involved in the manufacturing process in
ceramic industry.
3. Knowing the special products of ceramic industry.
4. Knowing the application of ceramic products.

UNIT I (6 hrs)
Introduction: Subdivision of ceramics-General properties of ceramics-Permeable and

Impermeable wares-Distinction between them-Classification based on reduction in porosity.

UNIT 11 (6 hrs)
Manufacturing process: Basic raw materials for making ceramics- Other ingredients

- Grinding of raw material — Preparation of bodies — Kneading — Jollying — Slip casting —

Pressing — Extrusion — Turning.

UNIT III (6 hrs)
Drying: Types of driers — Firing — Glazing — Frits — Decoration — Application of

colors to pottery.

UNIT IV (6 hrs)
Ceramic products: Porcelain and china — Raw materials — Manufacture — Earthen

wares - Stone wares.

UNIT V (6 hrs)
Application: Important applications of ceramic industry.



Text Books:

B. K. Sharma, “Industrial Chemistry”’, Goel publishing House, 18™ edition, 2014,

Unit Chapter | Page No.
I 21 615-618
II 21 618 — 623
1 21 623 — 628
v 21 628 — 630
A% 21 630 — 632

Reference Books:

1. F. Singer, “Industrial Ceramics”, Springer Netherlands, 1963.

2. W. D. Kingery, Harvey Kent Bowen, Donald Robert Uhlmann, “Introduction to ceramics”,
Wiley,1976.




Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester 111
(2018 -2021)
Value Based Course — I: Oils and Fats (18UCHV31)
(For those who join from June 2018 and afterwards)

Credit N | Int. Marks :25
Hours/Week :2 Ext. Marks :75
Duration :30 hrs Max. Marks :
100

Course Objectives:
e To provide adequate knowledge about Oils and Fatty products.
e To learn the physical and chemical properties of Oil and Fats.
e To know the analysis of oils and Fats.
e To understand the uses of oils and Fats.
Course Outcomes:
1. Gaining knowledge on classification of fatty acids, basic concepts of oils, fats.
2. Understanding manufacturing of oil by various methods, concepts of animal fat, oil.
3. Knowing the analysis of oils, fats and know the economic role of oil industries.

UNIT I (6 hrs)
Introduction: Properties — Classification-Saturated and Unsaturated fatty acids -

Distinction between oils and fats.

UNIT II (6 hrs)
Manufacture: Manufacture of cotton seed oil by expression and solvent extraction-

Manufacture of soya bean oil by solvent extraction-Refining of crude vegetable oil-Some

other vegetable oils.

UNIT III (6 hrs)
Animal oils: Animal fats and oils-Processing of animal fats and oils-Mineral oils-

Difference between animal, Vegetable &Mineral oils — Manufacture of soap.

UNIT IV (6 hrs)
Essential oils: Isolation of essential oils - Uses of essential oils. Analysis of oils and

Fats:Acid Value-lodine Value-Reichert-Meissel Value.

UNITV (6 hrs)
Importance: Oil Industry in India-Role of Edible Oils, Fats-Economic importance of

oils and fat-Uses of oils, Fats.



Text Book:

B. K. Sharma, “Industrial Chemistry”, Goel publishing House, 18 edition, 2014.

Unit | Chapter | Page No.
I 39 1219-1222
I |39 1223-1225
ar |39 1226-1228
IV |39 1228-1229,1236-1238
vV 139 1240-1242

Reference Books:

1. Frank D. Gunstone, “The Chemistry of Oils and Fats”, Blackwell Science Ltd., U.k, 2005.
2. Michael Bockisch, “Fats and Oils Handbook”, AOCS Press, 1998.



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester IV
(2018 -2021)
Core Course - X: Organic and Physical Chemistry — IV (18UCHC41)
(For those who join from June 2018 and afterwards)

Credits :3 Int. Marks :25
Hours/Week :3 Ext. Marks :75
Duration : 45 hrs Max. Marks :
100

Course Objectives:
e To know the preparation and properties of various nitrogen compounds.
e To know about the synthesis and properties of heterocyclic compounds.
e To know the classification and synthesis of various dyes.
e To know the various laws of thermodynamics.
e To know the concepts involved in thermochemistry.
Course Outcomes:
1. Gaining the basic knowledge on the synthesis of nitrogen compounds, heterocyclic
compounds.
2. Understanding the properties of organic nitrogen compounds and heterocyclic
compounds.
3. Understanding the preparation of various dyes.
4. Gaining the knowledge of basic concepts of thermodynamics, various laws involved
in thermodynamics.
5. Understanding the concepts involved in thermochemistry and various laws involved.

UNIT I (9 hrs)
Nitrogen Containing compounds: Preparation: Aliphatic nitro compounds, nitriles
and isonitriles. Amines: Basicity of aliphatic amine - Preparation and properties - Gabriel
phthalimide synthesis - Carbylamine reaction - Hoffmann’s exhaustive methylation -
Hofmann-elimination reaction - Distinction between 1°, 2°and 3°amines with Hinsberg
reagent and nitrous acid. Diazonium Salts- Preparation and synthetic applications of
Benzene Diazoniumchloride.
UNIT II (9 hrs)
Heterocyclic Compounds: Basic concepts:-Classification and nomenclature -
Structure, aromaticity and basicity in 5-numbered and 6-membered rings containing one
heteroatom. Synthesis, physical and chemical properties: Furan - Pyrrole ( Knorr pyrrole
synthesis, Hantzsch synthesis) — Thiophene - Pyridine (Hantzsch synthesis) — Quinoline -
Isoquinoline.



UNIT I1I (9 hrs)
Dyes: Classification - Colour and constitution - Mordant and Vat Dyes -
Chemistry of dyeing. Synthesis and applications : Azo dyes — Methyl Orange - Congo
Red. Triphenyl Methane Dyes: Malachite Green — Rosaniline - Crystal Violet. Phthalein
Dyes — Phenolphthalein — Fluorescein. Natural dyes — synthesis of Alizarin and Indigo -
Edible Dyes with examples.
UNIT IV (9 hrs)
Thermodynamics I: Definition and explanation of terms — System — Boundary -
Surroundings -Homogeneous and heterogeneous system - Isolated system - Closed system -
Open system -Intensive and extensive properties - State of a system - Independent state
variables — Dependentstate variables — Thermodynamic processes — Reversible and
irreversible process. First law of thermodynamics: Statement and equation - Cp, Cv
relationship - Calculation of W,Q, AE and AH for the expansion of ideal gases under
reversible isothermal and adiabatic conditions — Internal Energy — Joule Thomson effect.
UNITV (9 hrs)
Thermodynamics II: Spontaneous process - Criteria of spontaneity - different forms
of statements of the second law — Entropy - Cyclic process - Heat engines - Carnot's cycle -
Efficiency - Carnot's theorem. Thermochemistry: Heat of reaction - Exothermic and
endothermic reaction - Calculation of AH from AE and vice versa - Thermochemical
equations - Bond dissociation energy - Calculation of bond dissociation energy from
thermochemical data - Variation of heat of a reaction with temperature - Hess’s law and its
application — Clapeyron Clausius equation and its integrated form.
Text Books:
1. Arun Bhal, B.S Bhal, “A Text book of organic chemistry”, S.Chand and company
Pvt.Ltd., New Delhi.
2. Arun Bhal, B.S Bhal, “Essential of physical Chemistry”, S.Chand and company
Pvt.Ltd, Reprint edition 2014.

Unit Text Chapter | Page No.
Book No.
I 1 27 548-553,557
38 730-735
39 749-755
II 1 46 850-855,857-863,866-870
il 1 43 819-828
v 2 7 258 — 264,265 -272,275 - 283
A% 2 8 298 -303,312-318
9 331 —342, 359 -361

Reference Books:
1. Puri, Sharma, Pathanaia, “Principles of Physical Chemistry”, Vishal Publishing Co,
Jalandhar, 47" edition, 2016.
2. R.T. Morrison, R.N. Boyd, “Organic Chemistry”, Prentice — Hall of India, 6" edn., 2001.



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester IV
(2018 -2021)
Core-XI: Inorganic and analytical Chemistry IV — (1SUCHC42)
(For those who join from June 2018 and afterwards)

Credits : 3 Int. Marks :25
Hours/Week :3 Ext. Marks :75
Duration : 45 hrs Max. Marks :100

Course Objectives:
e To know the general characteristic, chemical properties and compounds of halogen
family.
To learn the isolation of inert gases and reaction in non-aqueous solvents.
To understand the extraction and compounds of transition elements.
To enrich the knowledge of f-block elements.
To learn the principle and applications of spectrophotometric and thermoanalytical
methods.
Course Outcomes:

1. Understanding the characteristics of halogen family.
2. Developing the knowledge on compounds involved in halgen family and inert gases.
3. Understanding the concept of non-aqueous solvents and its reaction.
4. Knowing the concepts of inner transition elements.
5. Developing the knowledge on instrumental analytical method.
UNIT I (9 hrs)

Group 17 elements: General characteristics — Anomalous behavior of Fluorine -
Preparation and comparative study of hydrogen halides. Oxo acids of halogen:Hypohalous
acid - Halousacis - Halic acid - Perhalic acid - Relative strength oxoacids. Salt of oxo acids:
Sodium hypochlorite - Bleaching powder - Estimation of available chlorine from bleaching
powder. Interhalogen compounds:Preparation, Properties and structure of CIF — ICI - CIF;-
BrFs - CIFs - BrFs - [F7 — Polyhalides. Pseudohalogen: Cyanogen - thiocyanogen.

UNIT 11 (9 hrs)

Inert gases and nonaqueous solvents: Isolation: Isolation of inert gases from
atmosphere — Rayleigh’s method - Dewar’s Process - Uses of Noble gases. Preparation
properties and structure of Xenon compounds: XeF,, XeFs, XeOF,, XeFs, XeOF4,
XeO,F,, XeO;. Non aqueous solvents: Classification of solvents - General properties of Non
aqueous solvents - Self ionization and leveling effect. Reaction of Liq NH; and Liq HF.
UNIT I (9 hrs)

Transition elements: Position in the Periodic Table- Electronic configuration and
general characteristics - Comparison of 3d, 4d and 5d transition series. Transition metal
compounds: Chemistry of K,Cr,O7 - KMnOy - Titanium dioxide - Titanium tetrachloride -
Vanadium pentoxide - Ammonium Vanadate - Zirconium dioxide - Zirconium halides -
Ammonium molybdate - Molybdenum blue - Tungsten tri oxide - Tungsten Bronzes -
Chloroplatinic acid - Barium Platinocyanide.

UNIT IV (9 hrs)

Lanthanides and actinides: The minerals of lanthanides and actinides and their
occurrence in India - Position in the Periodic Table. Lanthanides: Electronic configuration
and general properties — Occurrence - Isolation of lanthanides from monazite — Lanthanide



contraction — Magnetic properties — Complexation behavior. Actinides: Occurrence and
preparation- Oxidation states - Ionic radii — Colour - Complex formation - Comparison of
Lanthanides and Actinides.
UNIT V (9 hrs)
Colorimetry and Thermal Analysis: Beer— Lambert Law — Principles of
colorimetric analysis — Visual colorimeter — Standard series method — Balancing method —
Estimation of Ni*" , Fe*" - Thermal Analysis: Principles and application of Thermo
Gravimetric Analysis (TGA) — application to Calcium oxalate and Copper Sulphate -
Principles and application of Differential Thermal Analysis (DTA) - Principles of Differential
Scanning Calorimetry (DSC).
Text Books:
1. B.R.Puri, L. R. Sharma and K.C.Kalia, “Principles of inorganic chemistry”, Mile
stone publishers and distributor, Delhi 31 edition, 2013.
2. B.K. Sharma, “Instrumental method of chemical analysis”, GOEL publishing house,

2004.

Unit | Text Book No. | Chapter | Page No.

I 1 19 574-602

II 1 20 601-628
7 275-284

111 1 21 629 — 635
22 642-655,660-693
23 709-710
24 275-283

1\Y 1 25 718-723

A% 2 2 56, 67 — 68
11 390-410

Reference Books:

1. James E.Huheey, Ellen A.Keitler and Richard L.Keitler, “Inorganic Chemistry -
Principles of structure and reactivity”, Pearson Publishers, 4thEdn., 2012.

2. R.D.Madan, “SathyaPrakash’s modern Inorganic Chemistry”, S.Chand and Company,
New Delhi, 2013.

3. Gurdeep Raj “Advanced Inorganic Chemistry — Vol I”, Goel Publishing House,
Meerut, 2015.

4. Gurdeep Raj “Advanced Inorganic Chemistry — Vol II”, Goel Publishing House,
Meerut, 2015.




Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester IV
(2018 -2021)
Core Course - XII: Organic Salt Analysis (Lab) (18UCHC4P)
(For those who join from June 2018 and afterwards)

Credits :2 Int. Marks :40
Hours/Week :2 Ext. Marks : 60
Duration :30 hrs Max. Marks :
100

Course Objectives:

e To Know about Organic Qualitative analysis.

e To learn about aliphatic and aromatic compounds.

e To know about conformation of functional group present in organic compounds.
Course Outcomes:

1. Learning the importance of Quantitative and qualitative organic analysis.

2. Knowing the confirmation of the sample through the functional group.

3. Getting an idea about the hydrocarbon, nitrogen, carbonyl compounds and its

analysis.
4. Understanding the problem solving in the analysis of organic compound.

Analysis of an organic compound containing one or two functional groups
% Carboxylic acid

Phenol

Aldehyde

Ketone

Ester

Nitro compounds

¢ Amines (Primary, Secondary and Tertiary)

% Amide

% Anilide

% Aliphatic Diamide

¢ Side chain and nuclear halogen compounds

¢+ Aliphatic Diamide containing sulphur

% Carbohydrates

5

A

X3

S

X3

S

X3

S

O/
0‘0

*

Confirmed by the functional group and preparing the solid derivative.



Distribution of Marks (Max. marks-100)
Internal: 40 marks

External: 60 marks Duration of examination: 3 hrs
Record - 10 Marks

Procedure - 10 Marks

Aliphatic/Aromatic - 5 Marks

Saturation/ Unsaturation - 5 Marks

Element analysis -10 Marks

Functional group - 15Marks

Derivative - 5 Marks



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester IV
(2018 -2021)
Major Elective Course — I: Applied Chemistry (1ISUCHO41)
(For those who join from June 2018 and afterwards)

Credits: 3 Int. Marks :25
Hours/Week: 4 Ext. Marks : 75
Duration: 60 hrs Max. Marks:100

Course Objectives:
e To learn the terms and definitions in chemistry and use of popularly used
chemicals.
e To learn chemistry involved in agriculture.
e To know the chemistry in paper and sugar industry.
e To learn various preparation and properties of polymers.
e To know about rubber, fibers.
Course Outcomes:
1. Gaining knowledge on various energy sources.

2. Understanding the solid, liquid and gaseous fuel.
3. Understanding the types of fertilizers and its application.
4. Gaining the knowledge on sugar and paper industrial processes.
5. Gaining the knowledge on various polymers and its preparation, uses.
UNIT I (12 hrs)

Industrial Fuels: Energy sources: Classification of fuels - Calorific value of fuels
and its determination - Solid fuels: Coal — Types - Properties and uses of lignite, sub-
bituminous coal, bituminous coal and anthracite - Coking and non-coking coal - Liquid
fuels: Refining of crude petroleum - Uses of fractions —Hydrode sulphurisation - Octane
number - Gaseous fuels: - Production, composition and uses of Natural gas and gobar gas.
UNIT II (12 hrs)

Chemistry and agriculture: Fertilizers: Ammonium nitrate — Urea -—
Superphosphate - Triple superphosphate - Diammonium phosphate - Potassium nitrate -
Uses of mixed fertilizers - Micronutrients and their role - Pesticides: Classification of
pesticides with examples - Insecticides:Stomach poisons - Contact insecticides — Fumigants
- Manufacture and uses of insecticides — DDT - BHC- pyrethrin mention of aldrin, dieldrin,
endrin and pentachlorophenel (and its Na salt) - (structures excluded) - Herbicides: 2,4-D
and 2,4,5-T - Fungicides: Bordeaux mixture - Mention of lime sulphur -Creosote oil and
formula.

UNIT III (12 hrs)

Sugar and Paper industry: Sugar industry: Double sulphitation process — Refining
- Grading of sugar - Synthesis and uses as a sugar substitute — Saccharin - Manufacture of



ethanol from molasses by fermentation - Paper industry: Manufacture of paper -Production
of sulphite pulp and conversion to paper (bleaching, filling, sizing and calendaring).
UNIT IV (12 hrs)
Polymer chemistry: Basic concepts: Classification - Types of polymerization —
Natural polymers: Polysaccharides (starch and cellulose) - Polyhydrocarbons (natural
rubber) and proteins — Synthetic polymers:Polyhydrocarbons (polythene, synthetic
rubber) - polychlorohydrocarbons (PVC, neoprene) - Polyamides (nylon) - Polyphenols
(phenolformaldehyde resin) — Polymerisation reaction:Addition and condensation
polymerization - Step growth and chain growth polymers - Comparison and properties of
thermoplastics and thermosetting polymers - Copolymers.
UNIT V (12 hrs)
Synthesis, structure and uses of polymers: Rubber - cis-structure and elasticity -
Synthetic rubber: neoprene - Buna-S - vulcanization of rubber - additives used in rubber
manufacture - Plastics: Types of Plastics - Polythene - Polypropene (isotactic structure) -
Ziegler-Natta polymerization — PVC — PVA - Polystyrene — Bakelite — Moulding: Blow
moulding - Injection moulding - Fibres: Rayon - Terylene — Nylon.
Text Books:
1. B. K. Sharma, “Industrial Chemistry”, Goel publishing House, 18" edition, 2014.
2. V. R. Gowariker, “Polymer Science”, New Age International Pvt Ltd Publishers,
Reprint, 2014.

Unit | Text Book | Chapter | Page No.
No.
I 1 4 217 - 219, 225 — 228, 233, 287 — 289, 295, 368 —
369,
II 1 26 768, 773,779, 791 — 792, 800, 801
1 41 1280 — 1286, 1289, 1292 — 1295, 1300, 1301,
m 1 38 1213 - 1214, 1216 - 1217,
1 37 1191, 1192 - 1194
v |2 1 12,15
1 30 879 — 880, 887 — 893, 977, 991, 1021
\Y 2 9 214, 240, 246
1 34 869, 871, 872, 877, 954, 1100 — 1102, 1121, 1115,
1148, 1153, 1160

Reference books:
1. A.K.Biswas, “Frontiers in Applied Chemistry”, Narosa publishing house, 2010.
2. O.P. Vermain, A. C. Narula, “Applied chemistry theory and books”, Narosa
publishing house, 1989.



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester IV
(2018 -2021)
Major Elective Course —I: Pharmaceutical Chemistry (18UCHOQO42)
(For those who join from June 2018 and afterwards)

Credits :3 Int. Marks :25
Hours/Week : 4 Ext. Marks :75
Duration : 60 hrs Max. Marks :
100

Course Objectives :

e To know the different types of drugs.

e To understand the mode of action of drugs.

e To understand the concept in clinical test.
Course Objectives:

1. Gaining knowledge on basic concepts of drugs.

2. Understanding the concepts of various types of analgesics.
3. Develop the ideas of sulpha drugs, antibiotics, anti-malarial drugs.
4. Ability to understand harmones and vitamins.
5. Gain knowledge on various test involved in the treatment of disease.
UNIT I (12 hrs)

Introduction to Drug: Definition - Classification of drug — Routes of administration
of drugs — Different mode of action - Mechanism of action of drug — Metabolism of drugs —
Toxicity of drus.

UNIT II (12 hrs)

Analgesics and Antipyretics: Narcotic analgesics: Morphine and its derivatives —
Morphine — Codeine — Heroin — Apomorphine- Ethyl morphine hydrochlodide - Synthetic
analgesics: Pethidine — Methadone - Antipyretic analgesics:Salicylic acid derivatives -
Indolyl derivatives - p- Aminophenol derivatives(Medicinal uses and structure only).

UNIT III (12 hrs)

Sulpha drugs: Mechanism of action of sulpha drug — Sulphanilamide-
Sulphapyridine — Cibazole - Sulphadiazine — Prontosil — Antineoplastic agents: 5-
Fluorouracil - Azothiprine - Antibiotics: Definition - Penicillin — Tetracycline (Auromycin
andTerramycin ) — Streptomycin — Chloromphenicol (Synthesis not necessary).

UNIT IV (12 hrs)

Vitamins: Definition — Classification of Vitamins — Biological role of Vitamins A,
Bs, Bi2, C, D, E, K, Biotin — Anesthetics: Therapeutic use and structure of vinyl ether —
cyclopropane - chloroform — halohydrocarbons- Thiopental sodium - Methohexitone - Local
anesthetics: cocaine and its derivatives (Synthesis not necessary).



UNIT V (12 hrs)
Clinical Test: Diagnostic test and estimation of sugar, salt and cholesterol in serum,
urine - Detection of diabetes — Detection of anaemia — Estimation of haemoglobin —
Detection of poisons — Antidotes for poisoning.
Text Books:
1. Jayashree Ghosh, “A text book of Pharmaceutical Chemistry”, S. Chand and
Company
LTD., Third revised edition — 2003.
2. G. L. Partrick, “An introduction to Medicial Chemistry”, Oxford University Press,

2001.
Unit | Text book No. | Chapter | Page No.
I 1 2 6—11
3 21-31,41-42
II 1 16 169 — 178
11 1 11 135 -140
13 156
23 249,252 - 267
v 1 12 141 - 151
17 179 — 190
\Y% 1 4 50 -65

Reference Books:
1. T. Nagradi, “Medicinal Chemistry- A Biochemical Approach”,Oxford University
Press, 2004.
2. G. L. Partrick, “An introduction to Medicial Chemistry”, Oxford University Press,
2001.




Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester V
(2018 -2021)
Core Course-XIII: Organic Chemistry - I (18UCHCS51)
(For those who join from June 2018 and afterwards)

Credits : 4 Int. Marks :25
Hours/Week : 4 Ext. Marks :75
Duration : 60 hrs Max. Marks :
100

Course Objectives:

e To know about the synthesis of alkaloids and Terpenes.

e To learn about the stability of various isomers using conformational analysis.

e To understand the concepts of geometrical and optical isomerism.

e To know about the various Spectroscopic Techniques like UV and IR.

e To learn different stretching frequencies of molecules using Raman Spectroscopy.
Course Outcomes:

6. Gain the basic knowledge on the synthesis of alkaloids and Terpenes.

7. Understand the concepts of stability of isomers using conformational analysis.

8. Understand the interaction of Organic molecules.

9. Gain the knowledge of structure and its signal of organic molecules.

10. Know the instrumentation techniques about IR.

11. Gain the knowledge of organic colored compounds.

UNIT I (12 hrs)

Alkaloids: Natural Occurrence - Hoffmann’s Exhaustive Methylation - Emde’s
Modification - Structure Elucidation and Synthesis of Nicotine, Conine, Cocaine.
Terpenes: Occurrence — Classification - Isoprene Rule - Elucidation of Structure and
Synthesis of Citral, Nerol, a-Terpineol.

UNIT II (12 hrs)
Stereoisomerism —I: Definition - Classification into Optical and Geometrical
Isomerism - Optical Isomerism — Optical Activity - Optical and Specific Rotations -

Conditions for Optical Activity - Asymmetric Centre - Chirality Achiral Molecules -
Meaning of (+) and (-), D and L Notations - Elements of Symmetry. Projection
Formulae-Fischer, Flying Wedge, Sawhorse and Newmann Projection Formulae -
Notation of Optical Isomers - Cahningold - Prelog Rules - R-S Notations for Optical
Isomers with One and Two Asymmetric Carbon Atoms - Erythro and Threo
Representations. Racemisation - Methods of Racemisation (By Substitution and
Tautomerism) - Methods of Resolution (Mechanical, Seeding, Biochemical and Conversion
to Diastereoisomers) - Asymmetric Synthesis (Partial and Absolute Synthesis) - Walden
Inversion.



UNIT I1I (12 hrs)
Stereoisomerism -II: Optical Activity of Allenes, Spiranes and Biphenyls.
Geometrical Isomerism: Cis-Trans, Syn-Anti and E-Z Notations - Geometrical
Isomerism in Maleic and Fumaric Acids And Unsymmetrical Ketoximes - Methods Of
Distinguishing Geometrical Isomers Using Melting Point, Dipole Moment, Dehydration,
Cyclisation And Heat Of Hydrogenation. Conformational Analysis : Introduction of
Terms - Conformers Dihedral Angle, Torsional Strain, Conformational Analysis of
Ethane, Ethylene Glycol, Chlorohydrin and N-Butane Including Energy Diagrams -
Conformers of Cyclohexane (Chair, Boat and Skew Boat Forms) - Axial and Equatorial
Bonds - Ring Flipping Showing Axial Equatorial Interconversions - Conformers of Mono
and Disubstituted Cyclohexanes - 1:2 and 1:3 Interactions.
UNIT IV (12 hrs)
UV-Visible Spectroscopy: Beer-Lambert’s Law — Instrumentation —
Spectrophotometer - Block Diagram with Description of Components - Types of
Electronic Transitions - Chromophore and Auxochromes - Absorption Bands - Factors
Affecting Amax and Intensity Applications — Calculation of Amax of unsubstituted dienes and
dienones — Woodward Fieser rule .
UNITV (12 hrs)
Infrared and Raman Spectroscopy: Infrared Spectroscopy — Theory -
Instrumentation -Block Diagram — Source — Monochromator — Cell — Detectors and
Recorders Sampling Techniques — Stretching and Bending Vibrations — Factors affecting
carbonyl group — Study of Hydrogen Bonding — Interpretation of IR Spectra of
Acetone, Anisole, Benzaldehyde, Ethyl Acetate, Ethyl Amine. Raman Spectroscopy:
Rayleigh and Raman Scattering — Stokes and Antistokes Lines — Instrumentation — Block
Diagram — Differences between IR & Raman Spectroscopy — Mutual Exclusion Principle —

Applications.

Text Books:
1. Arun Bhal, B.S Bhal, “A Text Book of Organic Chemistry”, S.Chand and
Company,NewDelhi 2013.

2. LL.Finar, “Organic chemistry Volume — 2: Stereo chemistry and the chemistry of
natural products”, Pearson Education limited, London, 2003.

Unit | Text Book No. | Chapter | Page No.
I 1 47 873-883
II 2 2 69-119
nr |2 5 215-236
4 78, 183-201
IV |2 4 243-258
\Y% 2 2 19-56




Reference Books:
1. P.L.Soni and Mohan Katyal, “Textbook of Organic Chemistry”, Sultan Chand and
Sons, New Delhi, 2003.
2. William Kemp, “Organic Spectroscopy”, Palgrave, Newyork, 2008.
3. Jerry March, “Advanced Organic Chemistry Reactions Mechanisms and Structure”,
John Wiley and Sons. 2012.



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester V
(2018 -2021)
Core Course — XIV: Inorganic Chemistry — I (18UCHCS52)
(For those who join from June 2018 and afterwards)

Credits : 4 Int. Marks :25
Hours/Week :4 Ext. Marks :75
Duration : 60 hrs Max. Marks :
100

Course Objectives:
e To know the different types of ligands and its complexing nature with metal.
e To learn about the theory explaining the structure and bonding in coordination
complex.
e To understand the magnetic and electrical properties of compounds.
e To establish the concept of the organometallic and its properties.
e To learn the chemistry of iron and its manufacturing process of various types of iron.
Course Outcomes:
Understand the stability of complex through EAN rule.
Develop the knowledge of structural elucidation through the various theories.
Ability to understand the electrical and types of magneticism and its properties.
Able to know the concepts of organometallic and its importance in industrial
applications.
5. Develop the knowledge about the techniques of rusting prevention method.

bl

UNIT I (12 hrs)
Coordination Compounds I: Terminology. Classification of ligands: Unidentate,
Bidentate,Polydentateligands, Chelating ligands — Chelates— IUPAC nomenclature of
coordination compounds. Structural isomerism: Hydrateisomerism, Coordination
isomerism, lonisation isomerism, Linkageisomerism, Coordination position isomerism —
Werner theory and its limitation —Sidgwick theory - Effective Atomic Number concept.
UNIT 11 (12 hrs)
Coordination compounds II:Valence Bond Theory:-Postulates —Hybridisation and
geometries of complexes-Outer orbital and inner orbital octahedral complexes. Magnetic
properties:Square planar and tetrahedral complexes —Limitations of V.B. Theory. Crystal
Field Theory: Postulates of d-orbital splitting in octahedral and tetrahedral — Strong and
weak field ligands — Spectrochemical series — High spin and low spin complexes — Colour,
Geometry of complexes —Crystal Field Stabilisation Energy (CFSE) and its applications.
Calculation of CFSE:CFSE values of d' to d'°Octahedral and Tetrahedral complexes —
Factors affecting CFSE — Limitations of C.F. theory — Comparison between VBT and CFT.
UNIT IIT (12 hrs)

Magnetic and electrical properties:Magnetic  properties —  Classification —
Diamagnetic, Paramagnetic, Antiferromagnetic, Ferro and Ferri magnetic — Magnetic
susceptibility measurement using Guoy’s method — Variation with temperature — Curie-Wiess



law, Curie temperature and Neel temperature — Permanent and temporary magnets -
Piezoelectric, Pyro-electric and Ferroelectrics (Introduction and Application).
UNIT IV (12 hrs)
Organometallic Compounds: Definition — Nomenclature and classification — Sigma
complex — Pi complex — Complexes containing both sigma and Pi bonds —Non classically
bonded organometallic compounds — Examples 18 electron rule — Metal carbonyls —
Preparation and structure of Ni(CO)4, Fe(CO)s, Fey(CO)g, Fe3(CO);2, HCo(CO)4 — Zeise salt.
Ferrocene: Preparation, properties, structure and uses.
UNIT V (12 hrs)
Chemistry of Iron: General properties —Horizontal relationship and comparison
between ferrous metals — Extraction of Fe(Cast iron) — Manufacture of wrought iron and
Steel (Bessemer process)-Alloys of Steel-Case-hardening — Annealing and Tempering —
Rusting of Iron — Prevention of Rusting — Preparation, Properties of sodium nitroprusside —
Prussion blue — Potassium ferrocyanide — Potassium ferricyanide.

Text Books:
1. B.R.Puri, L.R.Sharma and K.C.Kalia, “Principles of Inorganic Chemistry”, Mile stone
publishers and distributor, Delhi 31* edition, 2013.
2. Satyaprakash, G.D. Tuli, S.K. Basu, R.D.Madan, “Advance Inorganic Chemistry —
Vol I, S.Chand and company Ltd, New Delhi.

Unit Text Chapter | Page No.

Book No.
I 1 26 73-747,749-752,751-755,763-

767

11 1 27 773-79,778-786
111 1 30 879-892
1\ 1 34 974-107
A% 1 22 662-666

2 9 405-411

7 286-290

Reference Books:

1. James E.Huheey, Ellen A.Keitler and Richard L.Keitler, “Inorganic Chemistry -
Principles of structure and reactivity”, 4™Edition. Pearson Publishers, 2012.

2. R.D.Madan, “SathyaPrakash’s modern Inorganic Chemistry”, S.Chand and Company,
New Delhi, 2013.

3. Gurdeep Raj, “Advanced Inorganic Chemistry — Vol I”, Goel Publishing House,
Meerut, 2015.

4. Gurdeep Raj, “Advanced Inorganic Chemistry — Vol II”, Goel Publishing House,
Meerut, 2015.




Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester V
(2018 -2021)
Core Course — XV: Physical Chemistry - I (18UCHCS53)
(For those who join from June 2018 and afterwards)

Credits 4 Int. Marks :25
Hours/Week :4 Ext. Marks :75
Duration : 60 hrs Max. Marks :100

Course Objectives:
e To understand the reaction rate, order, various theory and calculations involved in the
chemical kinetics.
e To know about the various theory and concept in adsorption.
e To know the basic concepts of photochemistry and basic quantum mechanics.
To know the basic concepts of rotational and vibrational spectroscopy.
Course Outcome:

1. Gain knowledge on the rate of various order reaction.

2. Develop the kinetics concepts in various kinetic theories.

3. Able to understand the photochemical reaction and photo physical process.

4. Ability to understand the basic concepts of quantum mechanics.

5. Understand the physical aspects of spectroscopy.

6. Gain knowledge on rotation, vibration active molecule in spectroscopy.
UNITI (12 hrs)

Photochemistry: Types of chemical reactions:- Dark or Thermal Reactions — Photo

Chemical Reactions — Difference between Dark and Photochemical Reactions.

Photochemistry Laws: Absorption of Light — Beer-Lambert Law — Validity of Beer’s Law —
Deviation from Beer’s Law — Laws of photochemistry — Law of Photochemical Equivalence -
Quantum Yield - Factors Affecting Quantum Yield. Photo Physical Process: Jablonski
Diagram- Luminescence — Fluorescence — Phosphorescence — Chemiluminescence —
Photosensitization — Bioluminescence. Photo Chemical Kinetics: Dissociation of HI —
Hydrogen and Chlorine Reaction — Reaction between Hydrogen and Bromine -
Applications: Laser — Mesar.
UNIT II (12 hrs)
Chemical Kinetics- I : Basic concepts: Rate of Reaction — Rate Law and Rate
Constant — Order and Molecularity af a Reaction — Factors Affecting Reaction Rates.
Reaction Kinetics: First Order Reaction — Derivation of Integrated First Order Rate Equation
— Catalytic Decomposition of Hydrogen Peroxide — Decomposition of Dinitrogen Pentoxide
— Half-Life Period. Pseudo First Order Reaction: Definition — Inversion of Cane Sugar —
Hydrolysis of Ester by Acid. Second Order Reaction: Integrated Rate Expression of Second
Order Reaction (When the Reactants are Same, When the Reactants are Different) — Half-
Life Period. Third Order Reaction: Integrated Rate Expression of Third Order Reaction —



Half-Life Period. Zero order reaction. Method for Determining Order: Differential Method
— Integral Method — Graphical Method — Isolation Method.
UNIT IIT (12 hrs)
Chemical Kinetics - II: Temperature:- Influence of Temperature on the Rate of
Reaction - Arrhenius Rate Equation and its Significance. Theory of Reaction Rates:
Collision Theory of Bimolecular Collision Reaction — Absolute Reaction Rate Theory.
Theory of Unimolecular Reaction: Lindemann’s Hypothesis. Kinetics of Fast Reactions:
Flash photolysis.
UNIT IV (12 hrs)
Molecular Spectroscopy: Electromagnetic spectrum:- Region of Spectra.
Microwave Spectroscopy: Classification of Molecule According to Moment of Inertia —
Rotational Spectra of Diatomic Molecules Treated as Rigid Rotator — Condition for a
Molecule to be Active in Microwave Region — Rotational Constants (B) — Selection Rules for
Rotational Transition. Infrared Spectroscopy: Vibrations of Diatomic Molecules —
Harmonic Oscillators — Zero Point Energy — Dissociation Energy and Force Constant —
Condition for Molecule to be Active in the IR Region — Selection Rules for Vibrational
Transition, Fundamental Bands, Overtones and Hot Band.
UNITV (12 hrs)
Introduction to Quantum mechanics: Particle and Wave Nature of Electron — de
Broglie’s Concept of Matter Waves — Derivation of de Broglie Equation — Davison-Germer
Experiment — Photoelectric Effect — Compton Effect — Heisenberg’s Uncertainty Principle -
Schrodinger Wave Equation (Derivation not Required) — Postulates of Quantum Mechanics —
Eigen Values and Eigen Function (Problems Based on Eigen Value Equation) — Significance
of ¥ And ¥ — Orthogonality — Normalization of Wave Functions — Orthonormal Set.
Text Books:
1. Gurdeep Raj, “Advanced Physical Chemistry”, GOEL Publication, 39" edition, 2015.
2. Puri, Sharma, Pathania, “Principles of Physical Chemistry”, Vishal Publishing Co.,
47" edition, 2017.
3. C. N. Banwell, “Fundamentals of molecular spectroscopy”, Tata McGraw Hill
Education Private Limited, 37t reprint edition, 2011.

Unit Text Chapter | Section Page No.
Book No.
I 2 29 1113 -1128, 1139
II 1 13 13.4 — 139, 13.12, | 660 — 666, 669 — 673, 676 —
13.13,13.14, 13.16 677, 681 — 682, 686 — 687, 689
- 690, 691
I 1 13 13.18, 13.19, 13.20,| 704 — 708, 710 — 712, 714 —
13.21, 13.25, 13.26 717, 722 — 724, 750 — 752, 762
- 764
v 3 1 1.3 5-7
2 2.3 31-37
3 3.1, 55-63
\Y 2 1 - 24 -25,33-40




Reference Books:

1. R. K. Prasad, “Quantum chemistry”’, New Age India International Ltd., Second
Edition, 2003.

2. Puri, Sharma, Pathania, “Quantum Mechanics and Spectroscopy”, Vishal Publishing
Co., 2017 - 2018.

3. Puri, Sharma, Pathania, “Equilibrium and Chemical Kinetics”, Vishal Publishing Co.,
2016 —2017.



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester V
(2018 -2021)
Core Course — XVI: Physical Chemistry Practical — I (1ISUCHC5P)
(For those who join from June 2018 and afterwards)

Credits 4 Int. Marks :40
Hours/Week : 4 Ext.Marks :60
Duration : 60 hrs Max. Marks : 100

Course Objectives:

To learn the various phase diagram.
To develop skill in electrochemical experiments.
To develop skill in kinetic study.

Course Outcomes:

1.
2.

A

Knowing the importance of the various physical properties by practical.

Skill to determine the molecular weight of unknown substance by transition
temperature method.

Pursuing the role of phase diagram to understand the simple eutectic method.

Ability to know the effect of impurity in the strength of the substance by CST method.
Rate of the reaction study through kinetic method.

Impact of the conductivity method to study the electrical properties of the ionic
substance, acids and bases.

1. Determination of molecular weight

Transition temperature method — Sodium thiosulphate pentahydrate, Strontium

chloride hexahydrate and Sodium acetate trihydrate.

2. Phase diagram

Simple eutectic System: Napthalene — Biphenyl

3. Critical solution temperature

Determination of CST of phenol — water system and effect of impurity on CST —

strength of sodium chloride.

4.Viscosity

Determination of the composition of an unknown mixture.

5. Partition co- efficient experiments

(i) Study of the equilibrium constant for the reaction

KI + 12 4_—> KI3



by determining the partition Co- efficient of iodine between water and carbon
tetrachloride.

(i1) Determination of strength of given KI.
6. Kinetics

Determination of relative strength of acids by Acid catalyzed hydrolysis of ester.
7. Electro chemistry
Conductivity

Conductivity titration between an acid and a base (HCI vs NaOH).

External Mark distribution:

Viva - 10 Marks
Record - 10 Marks
Graph - 5 Marks
Tables - 5 Marks

Experiment completion with result - 30 Marks



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester V
(2018 -2021)
Core Course — XVII: Organic Preparation and Estimation (Lab) (18UCHCS5Q)
(For those who join from June 2018 and afterwards)

Credits 4 Int. Marks :40
Hours/Week : 4 Ext. Marks : 60
Duration : 60 hrs Max. Marks : 100

Course Objectives:
e To know the preparation of various organic compounds.
e To learn separation of mixture into organic compounds.
e To estimate the organic compounds.
Course Outcomes:
Acquire knowledge about preparation of various organic compounds.
Learn the purification of various organic compounds.
Gain the idea about estimation of organic compounds.
Get an idea about various separation processes.
Understand the concepts of Organic functional groups and its detection methods.
Get an idea about Aliphatic and aromatic compounds.

St e

Organic preparation/Separation
1. Nitration
a. m-dinitrobenzene from nitrobenzene
b. Picric acid from phenol
2. Bromination: p- bromoacetanilide from acetanilide
3. Hydrolysis: Aromatic acid from (a) an ester (b) an amide
4. Oxidation : benzoic acid from benzaldehyde
5. benzoylation : (a) Amine (b) phenols
6. Acetylation: a) Amine b) phenols
Separation of mixtures
A mixture containing an acid or a base and a neutral compound (Acid or alkali
separation)
Organic Estimation
a. Estimation of phenol
b. Estimation of aniline
c. Estimation of glucose



Distribution of Marks

Organic Estimation — 20 Marks
Procedure — 10 Marka

Organic Preparation — 10 Marks (8+2)
Record — 10 Marks

Viva — 10 Marks



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester V
(2018 -2021)
Major Elective Course - II: Forensic Chemistry (1ISUCHOS1)
(For those who join from June 2018 and afterwards)

Credits :3 Int. Marks :25
Hours/Week : 4 Ext. Marks :75
Duration : 60hrs Max. Marks : 100

Course Objectives:
e Understand the basics of Forensic chemistry.
e To know about Food Adulteration Techniques.
e To learn about Crime detection, Forgery and Counterfeiting.
Course Outcomes:
1. Acquire knowledge about Forensic Chemistry.
2. Learn about crime detection and cranial analysis.
3. Deepening knowledge of food adulteration Techniques.
4. Ability to get an idea about Medical aspects and prevention of burns.

UNIT I (12 hrs)

Introduction: Definition — scope of forensic chemistry — practice of forensic
chemistry — the reception of articles to be examined — the examination — the communication
of the result.

UNIT I (12 hrs)

Fingerprint: History of Fingerprint-Finger Priniting Development — Examination of
the Fingerprint-Powder Dusting-Ninhydrin Reaction-Silver Nitrate Reaction-lodine Fuming-
Superglue Fuming-Phenolphthalein Reaction.

UNIT I (12 hrs)

Forensic toxicology: Introduction-Concept and Significance of Forensic Toxicology.
Poison: Definition-Classification-Symptoms of Poisoning-Volatile Poison-Industrial Solvent
Acid and Base Extraction -Toxic Cation-Dry Ashing-Wet Digestion -Toxic Anion-Dialysis
Method-Total Process Alcoholic Extract.

UNIT IV (12 hrs)

Drugs of abuse: Introduction-Classification of Narcotic and Psychotropic Substance-
Drugs of Abuse in Sports-Analysis of Barbiturate-Hydromorphine-Methadone-Heroin.



UNIT V (12 hrs)

Forensic Examination of Industrial Products and Counterfeiting: Introduction-
Examination of Petroleum Products-Distillation and Fractionation and Their Commercial
use-Cement-Composition-Types and Forensic Analysis - Counterfeit Coins —Analysis of
Counterfeit.

Text Books:

1. A. Lucas, “Forensic Chemistry”, Berkely Library, University of California, 2012.
2. Frederick P. Smith, “Handbook of Forensic Drug Analysis”, Elsevier Academic Press.

Unit | Text Chapter | Page No.
Book
No.
I 1 1 17-31
11 1 10 156 -165
I 1 15 176-220
v 2 1 1-12
\Y 1 5 66-73




Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester V
(2018 -2021)
Major Elective Course — II: Supramolecular Chemistry (1SUCHO52)
(For those who join from June 2018 and afterwards)

Credits : 3 Int. Marks :25
Hours/Week : 4 Ext. Marks :75
Duration: 60hrs Max.Marks :100

Course Objectives:

e Understand the basic concepts ofsupramolecular chemistry.

e Know the structure of supramolecules.

e Study the synthesis and properties and applications of supramolecules.
Course Outcomes:

1. Acquire knowledge about Top-down and Bottom up approach.
2. Learn the importance of supra molecular interactions.
3. Gain the idea about dentrimers.
4. Ability to understand molecular receptors with substrate molecules.
5. Articulate the applications of cyclodextrins.
6. Deepening knowledge of crown ethers.
UNIT I (12hrs)

Introduction: Definition- Self-assembly- Top-down Approach- Bottom up
Approach- Host-Guest Chemistry — Lock and Key Principle- Nature of Supramolecular
Interaction —Electrostatic - Hydrogen Bonding — Halogen bonding — n-n Stacking Interaction
- Cation- & interaction - van der Waals Forces - Hydrophobic Effect.

UNIT 11 (12hrs)

Dendrimers: Synthesis, Structure, Properties, Host-guest Chemistry and
Applications. Cryptands: Structure, Synthesis, Properties — Cryptate effect — Cryptand as
receptor.

UNIT III
(12hrs)

Cyclodextrins and Cyclophanes:Types, Properties, Structure, Uses, Receptor

Theory for Cyclodextrins, Cyclophanes receptor.

UNIT IV
(12hrs)
Fullerenes and Cucurbiturils: Fullerenes:-Structure, Synthesis, Purification,
Optical Properties — Unusual Properties — Applications. Cucurbitnrils:-Structure,

Applications as receptor — Molecular necklace.



UNIT V

(12hrs)

Crown ethers and Calixarenes: Structure, Properties, Applications and Receptor
theory of Calixarenes and Crown ethers.

Text Books:
1. Asim K.Das, Mahua Das, “An Introduction to Supramolecular Chemistry”, CBS
publishers and distributors, 2017.

2. T. Pradeep, “Nano: The Essential”’, McGraw-Hill Education, NewDelhi, 2013.

Unit | Text Chapter | Section Page No.
Book
No.
I 1 1 1.1-1.3.13 1-20
II 1 10 10.1 140 — 146
3 3.7 55-58
11 4 4.5 75 =176
! 8 83-84 119 - 127
v 3.3 94 —95
2 3 3.11-3.12 103 - 105
2 8.1 117
1 8.7 129 - 130
11 11.6 166
\Y 1 8 8.1-8.2 114 -119




Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester V
(2018 -2021)
Skill Based Course —II: Agricultural Chemistry (18UCHSS1)
(For those who join from June 2018 and afterwards)

Credit 01 Int. Marks :25
Hours/Week :2 Ext. Marks : 75
Duration : 30 hrs Max. Marks : 100

Course Objectives:

e To give the importance of Agricultural chemistry.

e To know about soil Industry.

e To learn about fertilizers and its role in Agriculture.
Course Outcomes:

1. Acquire knowledge about Agricultural Chemistry.

2. Learn the importance of soil analysis.
3. Gain the knowledge about pesticides.
4. Deepening knowledge of fertilizers.
5. Get an idea about herbicides.
UNIT I (6 hrs)

Soil Chemistry: Composition of Soil — Organic and Inorganic Constituents — Soil
Acidity — Buffering Capacity of Soils — Limiting of Soil — Absorption of Cations and Anions
— Auvailability of Soil Nutrients to Plants.

UNIT 11 (6 hrs)

Soil Analysis: Soil sampling — Methods and processing for analysis — Soil structure
and aggregate analysis — Theories and concepts of soil moisture estimation gravimetric,
tensiometric, gypsum block, neutron probe and pressure plate methods.

UNIT III (6 hrs)

Pesticides: Insecticides— Stomach and Contact Poisons — Plant Derivatives —
Pyrethrine—Nicotine and Rotenone — Synthetic Organic — Carbophos— Carbaryl- p-DCB-
Dimethoate—Butachlor, Endrin, Aldrin (Chemical Name and Uses) — Rodenticdes.
Fungicides: Inorganic (Bordeaux Mixture) and Organic(Dithiocarbamate) —Industrial
Fungicides — Creosote Fractions.

UNIT IV (6 hrs)

Herbicides and weedicides: Selective and Non-Selective, 2, 4-D and 2, 4, 5-T
(Structure and Function). Methods for Pest Control: Autocide Technique — Chemo
Sterlisation - Intenerated Pest Management-SexAttractants for Insect Control-Use of Juvenile
Hormone- Sustainable Agriculture.



UNIT V (6 hrs)
Plant Growth Regulators: 3-Indole Acetic Acid - Naphthalene Acetic Acid —

Ethepon (2-Chloroethyl Phosphoric Acid) — Alar (Succinin Acid-2, 2-Dimethyhydrzine).

Plant Hormones:Gibberlin, Cyclocel, Phosphon, Dwarfing Compound (CCC: 2-

Chlorethyltrimethyl Ammonium Chloride) —Defoliants.

Text books:

1. B. K. Sharma, “Environmental Chemistry”, GOEL Publishing House, 2005.

2. B. K. Sharma, “Soil and Noise Pollution”, GOEL Publishing House, 2001.

3. Annie Ragland, K. Rajkumar, K. Rajarathinam, M. Jayakumar, N. Arumugam, “Plant
Physiology”, Saras Publication, 2014.

Unit | Text Chapter | Page No.
Book
No.
I 1 1 3-46
11 5 128 — 154
I 1 6 155 -168
vV |2 6 130 — 140
\Y 3 18 561 - 577

Reference Books:

1. G.T. Austin,Shreve’s, “Chemical Process Industries”, Mc-Graw Hill, SthEdition,1984.
2. B.A. Yagodin, “Agricultural Chemistry, 2 Volumes”, Mir Publishers (Moscow),
1976.



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester V
(2018 -2021)
Skill Based Course —III: Textile Chemistry (18UCHS52)
(For those who join from June 2018 and afterwards)

Credit 01 Int. Marks :25
Hours/Week: 2 Ext. Marks : 75
Duration : 30 hrs Max. Marks : 100

Course Objectives:

e To understand the classification, structure, properties of various textile fibres.

e To know dyes which are used in textile industries.

e To gain knowledge to understand the interaction between dye and textile fibres.

e To learn about types of fibres and dyeing processes and after treatment techniques.
Course Outcomes:

1. Acquire knowledge about Textile Industry.

2. Learn the importance of cellulose and fibres.

3. Gain the knowledge about preparation of fibres.

4. Deepening knowledge of dyes Industry.

5. Get an idea about various dying processes.
UNIT I

(6hrs)
Structure of Fibres: General Properties of Textile Fibres — Classification of Fibres -
Natural, Synthetic, Semi Synthetic Fibres — Differences between Cellulose and Synthetic
Fibres — Structure of Textile Fibres — Cotton, Wool, Silk, Nylon, Polyester,
Polyacrylamide,Hydrophilic and Hydrophobic Fibres —Physical, Chemical and Biological
Properties and Uses of Cellulose Fibre (Cotton), Protein Fibre (Silk and Wool), Synthetic
Fibres (Nylon and Polyester).
UNIT II
(6hrs)
Manufacture and Processing of Fibres: Semi Synthetic Fibres —Rayon -
Manufacture of Viscose Rayon — Cuprammonium Rayon and Acetate Rayon. Synthetic
Fibres: Applications of wool, silk, Nylon 6, Nylon 66, Polyester, Poly Acryl Amide, Rayon,
Carbon fibres, Olefin fibres, Glass fibres, Nylon 4 —Mercerization—-Manufacture of
Mercerized Cotton and Their Applications.
UNIT III
(6hrs)
Dyes: Dyes — Requisites of a Dye —Theories of Colour —Witt Theory and Modern
Theory. Classification of Dyes with Examples— According to Application and Structure.
(Preparation not Required). Dye-Fibre Interactions: Ionic, Covalent, vander Waals, H-



Bonding Interactions. Dyeing Assisting Agents: NaOH, Na,CO;, AluminiumSulphate,
ChromicSulphate.
UNIT IV
(6hrs)
Principles of Dyeing Processes: General Concept of Dying Process — Affinity of a
Dye, Conditions for Dyeing — Selection of Dye Stuff — Dyeing Methods — Direct Dyeing —
Top Dyeing — Stock Dyeing — Yarn Dyeing — Piece Dyeing — Garment Dyeing — Silk Dyeing.
UNIT V
(6hrs)
Treatment Processes:Stripping of Dyes - Low Temperature Dyeing. Sizing:Sizing
Agents and Applications.Bleaching: Types of Bleaching — Reductive Bleaching — Oxidative
Bleaching Agents. Brightening: Optical Brightening Agents — Types and Uses.
Text Books:
1. B.K. Sharma, “Industrial Chemistry”, Goel Publishing Co., 1997.
2. Bernard. P. Corbman, “Textile (Fibre to fabric)”,The Gregg / Mcgraw-Hill, Marketing
series, 1983.

Unit | Text Chapter | Page No.
Book
No.

I 1 35 1145 -1148, 1155, 1161, 1164
2 290

11 2 18 310, 333, 374, 436, 447

11 2 9 157, 158, 180, 201, 223

IV 1 54 1554-1603

\Y 1 54 1594-1615

Reference Books:
1. J N.Chakraborty, “Fundamentals and practices in colouration of Textiles”, Woodhead
Publishing India, 2010.
2. Arora, “Textile chemistry”, Abishek publications, 2011.
3. Rajbirsingh, “Synthetic dyes”, Mittal publications, 2002.




Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester VI
(2018 — 2021)
Core Course -XVIII: Organic Chemistry — II (1SUCHC61)
(For those who join from June 2018 and afterwards)

Credits 4 Int. Marks :25
Hours/Week :4 Ext. Marks :75
Duration : 60 hrs Max. Marks :100

Course Objectives:
e To know about the structure determination.
e To learn about the biologically organic compounds.
e To understand the preparation properties of medicinal compounds.
e To know about the carbonyl compounds involving organic reaction.
e To learn sugar moiety and its structure.

Course Outcomes:

1. Gain the basic knowledge structure determination.
2. Understand the chemistry involved in proteins.
3. Understand the structure of proteins.
4. Gain the medicinal knowledge of organic compounds.
5. Know the reaction mechanism of carbonyl compounds.
6. Understand the sugar structure and its chemical properties.
UNIT I (12 hrs)

"HNMR Spectroscopy: NMR Spectroscopy — Principle of Nuclear Magnetic
Resonance — Basic Instrumentation — Number of Signals — Chemical Shift — Shielding and
Deshielding —Spin-Spin Coupling and Coupling Constants -TMS as NMR Standard —
Interpretation of NMR Spectra of Simple Organic Compounds: Ethanol, Acetone,
Anisole, Benzaldehyde, Ethyl Acetate, Ethylamine, Ethyl Bromide, Toluene and Isopropyl
Phenyl Ketone.

UNIT II (12 hrs)
o-Amino Acids - Synthesis, Ionic Properties And Reactions — Zwitterions,
Isoelectric point and Electrophoresis. Study of Peptides: Primary, Secondary, Tertiary and
Quaternary structure of proteins — End Group Analysis. Nucleic Acids, Amino Acids,
Peptides and Proteins: Components of Nucleic Acids, Nucleosides and Nucleotides —
Structure, Synthesis and Reactions of Adenine, Guanine, Cytosine and Thymine; Amino
Acids, Peptides and Their Classification.
UNIT III (12 hrs)

Pharmaceutical Compounds: Classification, Structure and Therapeutic uses of
Paracetamol (With Synthesis). Analgesics: Ibuprofen (With Synthesis). General study of
quinine derivatives, Chloroquine (With Synthesis). Detailed Study of Chloramphenicol —



Medicinal Values of Curcumin (Haldi), Azadirachtin (Neem), Vitamin C, Antacid
(Ranitidine).
UNIT IV (12 hrs)
Rearrangement and Condensation reaction: Aldol Condensation — Benzoin
Condensation — Knoevenagel Condensation — Claisan-Schmidt — Perkin — Cannizzaro —
Beckmann — Curtius — Wagner Meerwin - Benzil-Benzilic Acid Rearrangements — Baeyer
Villiger Oxidation.
UNIT V (12 hrs)
Carbohydrates: Classification — Mono Saccharides — Reactions of Glucose and
Fructose Osazone Formation — Constitution of Glucose and Fructose — Open Chain
Structure — Configuration and Ring Structure — Mutarotation — Determination of Ring Size
Haworth’s  Projection = Formulae and  Conformation of Mono Saccharides —
Interconversions of Mono Saccharides — Epimerisation Conversion of Pentose to Hexose
and Vice Versa— Aldose to Ketose and Vice Versa. Disaccharides: Structural Elucidation
of Sucrose and Maltose. Polysaccharides: General study of Starch and Cellulose Properties.
Text Books:
1. L L. Finar, “Organic chemistry: Volume-2: Stereo chemistry and the chemistry of
natural products”, Pearson Education limited, London, 2003.
2. K. Ilango ,P.Valentina, “Text book of medicinal chemistry”, Keerthi publisher
Chennai 2007.
3. William Kemp, “Organic spectroscopy”, Palgrave, Newyork, 2008.
4. Arun Bahl, B.S. Bahl “Text bok of Organic Chemistry” Sultan Chand and Sons, New
Delhi, 2003.

Unit | Text Book No. | Chapter | Page No.
I 3 3 104 - 171
II 1 13 638 — 689
16 794 — 826
m |2 15, 16 322, 345
v 1 8,12,29, | 217-218,342-343,792-793
v |4 41 783-785,789
A% 4 31 607-641

Reference Books:
1. P. L. Soni and Mohan Katyal, “Textbook of Organic Chemistry”, Sultan Chand and
Sons, New Delhi, 2003.
2. Jerry March, “Advanced organic chemistry Reactions Mechanisms and Structure”,
John Wiley and Sons.




Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester VI
(2018 —2021)
Core Course-XIX: Inorganic Chemistry I1 (1ISUCHC62)
(For those who join from June 2018 and afterwards)

Credits : 4 Int. Marks :25
Hours/Week :4 Ext. Marks :75
Duration : 60 hrs Max. Marks :100

Course Objectives:
e To know the basic concept of nucleus and nuclear force theory.
e To learn about the various types of reactor in India and the types of the nuclear
reaction.
e To understand the work function of biological oxygen carriers and the
metalloenzyme.
e To be aware about the toxic nature of metal in human body.
e To establish the concept of inorganic polymers of maingroup elements.
Course Outcomes:
1. Understand the measurement of radioactivity through various methods.

2. Develop the knowledge of fission reaction in reactor.

3. Ability to understand the role of enzyme and protein in various biological functions.

4. Able to know the toxicology of heavy metals and its detoxification.

5. Develop the knowledge about the preparation and structure of inorganic polymers.
UNIT I (12 hrs)

Nuclear Chemistry I: Composition of Nuclei — Subatomic Particles, Nuclear Forces,
Stable and Unstable Nuclei - n-p Ratio - Whole Number Rule — Packing Fraction —Magic
Numbers — Mass Defect — Binding Energy —Natural Radioactivity —Artificial Radioactivity —
Definition — Different Types of Artificial Radioactivity — Artificial Transmutation. Detection
And Measurement of Radioactivity:Wilson Cloud Chamber - Geiger-Muller
Counter.Particle Accelerator: Linear Accelerator — Cyclotron and Synchrotron —Soddy‘s
Group Displacement Law —Rate of Disintegration — Half-Life Period — Disintegration Series
— Geiger-Nuttal Rule.
UNIT II (12 hrs)

Nuclear Chemistry II: Nuclear Fission:— Theories of Fission — Application of
Fission - Principle of Atom Bomb —Nuclear Reactor. Nuclear Fusion:Stellar Energy and
Hydrogen Bomb - Atomic Power Projects in India. Application of
Radioactivity:Application in Medicine — Agriculture — Industry — Trace Element in the
Elucidation of Structure - Investigation of Reaction Mechanism in Analytical Chemistry —
Neutron Activation Analysis — Radio Carbon Dating.
UNIT IIT (12 hrs)

Bio Inorganic Chemistry: Porphyrin Ring — Occurance of Porphyrin Ring in

the Nature — Importance of Porphyrin Ring in the Living System. Myoglobin and
Hemoglobin:Structure and their Function. Chlerophyll:Structure and Work Function (Z-
Diagram) — Role of Na'/K" Ions — Sodium Ion Pump — Metalloenzymes:Apoenzymes —
Enzyme Action — Carboxypeptidase A — Carbonic Anhydrase.



UNIT IV (12 hrs)
Toxicology of Heavy Metals: Introduction - Environment Toxicology of
Heavy Metals — Sources — Effects. Detoxification:Speciation of Mercury, Lead, Cadmium,
Arsenic—Effects of Elements on Human Health — Metal Deficiency Disease and its Treatment
—Fe, Zn,Cu,Mn.
UNIT V (12 hrs)
Inorganic Polymers : Sulphur-Nitrogen Compounds:-Preparation, Properties and
Structure of Tetrasulphurtetranitride and Polythiazyl(SN)x Compounds. Sulphur-
Posphorous Compounds:Molecular Sulphides such as P4S3, P4S;, and P4S;,. Phophorous-
Nitrogen Compounds:Preparation, Properties and Structure of Phosphazines, Cyclo and
Linear Phosphazines. Boron-Nitrogen Compounds:Borazine, Boron Nitride.

Text Books:
1. P.L.Soni and Mohan Katyal, “Textbook of Inorganic Chemistry (A Modern
approach)”, Sultan Chand and Sons, New Delhi, 2003.
2. B.R.Puri, L.R.Sharma and K.C.Kalia, “Principles of Inorganic Chemistry”, Mile stone
publishers and distributor, Delhi, 3 1*' Edition, 2013.
3. Askim K.Das, “Bioinorganic Chemistry”, Arunabha Sen Books and Allied Private
Limited, Kolkata, 2008.

Unit | Text Book No. | Chapter | Section | Page No.
I 1 5 - 118-125,132-134
6 - 142-160
11 1 6 163-166,168-170
I 5 5.5 124-138
8 8.5 256-260
4 4.6 109-112
6 6.2,6.13 | 156,168
v |3 12 12.3 341-358
12.2 337-341
\Y 2 35 - 1014-1021

Reference Books:

1. James E.Huheey, Ellen A.Keitler and Richard L.Keitler, “Inorganic Chemistry -
Principles of structure and reactivity”, Pearson Publishers, 4™Edition, 2012.

2. R.D.Madan, “SathyaPrakash’s modern Inorganic Chemistry”, S.Chand and Company,
New Delhi, 2013.

3. Gurdeep Raj,“Advanced Inorganic Chemistry — Vol I”, Goel Publishing House,
Meerut, 2015.

4. Gurdeep Raj,“Advanced Inorganic Chemistry — Vol II”, Goel Publishing House,
Meerut, 2015.



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester VI
(2018 — 2021)
Core Course - XX: Physical Chemistry - II (1ISUCHC63)
(For those who join from June 2018 and afterwards)

Credits 4 Int. Marks :25
Hours/Week :4 Ext. Marks :75
Duration : 60 hrs Max. Marks :100

Course Objectives:
e To give a basic knowledge about the electro chemistry.
e To know about the terms, various electrodes, calculations and concept in
electrochemistry.
e To understand the importance of group theory in predicting the symmetry of the
molecules.
Course Outcomes:

1. Understand the basic ides of electrochemical laws, ionic mobility and its applications.
2. Gain knowledge on galvanic cells and its various types.
3. Ability to understand the fuel cells and its application.
4. Develop the knowledge on the application of EMF measurement.
5. Understand the basic concepts of group theory.
6. Gain knowledge on chemistry behind the distribution law, electrical, magnetic
properties of molecule.
UNITI (12 hrs)

Electro Chemistry — I : Conductance: Faraday’s laws of electrolysis — Conductance
— Resistance — Electrolytic conductance — Specific conductance — Equivalent conductance —
Molar conductance — Cell constant — Variation of molar conductance with dilution.
Transport number: Ionic mobility — Hittorf’s theoretical device — Transport number —
Determination of Transport number — Hittorf’s method — Moving boundary method —
Calculation of molar ionic conductance. Ionic mobility: Kohlrausch’s law — Relation
between molar ionic conductance and ionic mobility — Determination of ionic mobility —
Applications of Kohlrausch’s law — Diffusion and ionic mobility. Applications of
conductance measurements: Conductometric titrations — Precipitation titrations.
UNIT II (12 hrs)

Electro Chemistry — II: Galvanic cell: Types of Reversible electrodes — Metal-
Metal ion electrodes — Gas electrodes — Metal-insoluble metal salt electrodes— Oxidation
Reduction electrodes — Thermodynamics of Reversible electrodes and reversible cells —
Electrical energy and free energy change of the cell reaction— Relation between Electrical
energy and enthalpy of a cell reaction — Determination of AH, AG and AS of a cell reaction —
Determination of AG®, AS® and AH® of a cell reaction — Electromotive force and equilibrium
constant of a cell reaction — Standard emf and equilibrium constant — Effect of concentration



of electrolyte on cell potential — Effect of electrolyte concentration on electrode potential —
The Nernst equation — Potentiometric titrations.
UNIT III (12 hrs)
Electrochemistry III : Concentration cell:- Electrode concentration cell —
Electrolyte concentration cell. Types of electrolyte concentration cell: Concentration cells
without transference — Concentration cell with transference — Liquid junction potential. Fuel
Cells: Hydrogen-Oxygen fuel cell — Coal-fired fuel cell. Application of EMF
measurement: Determination of transport number — Determination of valency of ions in
doubtful cases —Determination of the solubility product constants — Determination of pH
using Glass electrode — Passivity.
UNIT IV (12 hrs)
Nernst distribution law: Condition for the validity of the distribution law —
Thermodynamoc derivation — Association of the solute in one of the solvents — Dissociation
of the solute in one of the solvents — Solute enters into chemical combination with one of the
solvents. Application of Nernst distribution law: Study of association of solute — Study of
dissociation of solute — Distribution indicators — Study of complex ions — Solvent extraction.
Electrical properties of molecule: Polarization of molecule — Clausius-Mosotti equation —
Magnetic properties of molecule: Diamagnetism — Paramagnetism — Measurement of
magnetic susceptibility.
UNIT V (12 hrs)
Group Theory: Symmetry elements:- Rotational axis of symmetry — Plane of
symmetry — Improper rotational axis — Inversion — Identity — Symmetry operation.
Properties of a group: Closure rule — Associative rule — Identity rule — Inverse rule —
Deducing the implied presence of other symmetry elements. Types of groups: Abelian and
non-abelian groups — Classes and Sub groups. Groups multiplication table: C,,. Point
groups: Classification of molecules into point groups - Cyy, Csy, Con, Dap , Dan, Dep, Td and
Oh.
Text Books:
1. Puri, Sharma, Pathania, “Principles of Physical Chemistry”, Vishal Publishing Co.,
47" Edition, 2017.
2. K. Veera Reddy, “Symmetry and Spectroscopy of molecules”, New age International
Publishers, 2™ Edition reprint 2014.



Unit | Text Book No. | Chapter | Section Page No.
I 1 23 - 801 — 816, 821 — 822
II 1 24 - 835 — 846, 872 - 873
111 1 24 - 853 — 864, 867 — 868, 871
v 1 19 - 696 — 705
8 - 431 —433, 442 — 448
v |2 2 2.1-23.5,25,2.6 | 18—-33,34—-41
3 3.1,32,34,35, |44-67

Reference books:
1. R. K. Prasad , “Quantum chemistry”, New age International Ltd., Second edition,
2003.

2. F.A.Cotton, “Chemical application of group theory”, Wiley eastern Ltd, 1971.




Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester VI
(2018 — 2021)
Core Course — XXI: Physical Chemistry Practical — II (1ISUCHCG6P)
(For those who join from June 2018 and afterwards)

Credits 4 Int. Marks :40
Hours/Week :4 Ext.Marks :60
Duration : 60 hrs Max. Marks : 100

Course Objectives:
e To learn the molecular weight determination experiment.
e To develop skill in electrochemical experiments.
e To develop skill in thermo chemical study.
Course Outcomes:
Knowing the importance of the various physical properties by practical.
Skill to determine the molecular weight of unknown substance by Rast method.
Pursuing the role of phase diagram to understand the simple eutectic method.
Improving skill on distribution properties.
Impact of the potentiometric method to study the redox reactions.
Develop the skill on thermo chemical experiments.

S e

1. Determination of molecular weight by
Cryoscopic method — Rast method — camphor and naphthalene.
. Phase diagram involving
Compound formation: Napthalene — m-dinitrobenzene
3. Thermo chemistry
Heat of solution — potassium dichromate, ammonium oxalate and oxalic acid.
4. Partition co- efficient experiments
Determination of association factor of benzoic acid in benzene.
5. Electro chemistry
b) Potentiometric titrations
1) KMHO4 VS FCSO4
2) K2CI‘207 VS FCSO4
External Mark distribution:

N

Viva - 10 Marks
Record - 10 Marks
Graph - 5 Marks
Tables - 5 Marks

Experiment completion with result - 30 Marks



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester VI
(2018 -2021)
Core Course-XXII: Gravimetry and Complex Preparation (Lab) (18UCHC6Q)
(For those who join from June 2018 and afterwards)

Credits :3 Int. Marks :40
Hours/Week :4 Ext.Marks :60
Duration : 60 hrs Max. Marks : 100

Course Objectives:
e To develop the skill in gravimetric estimation.
e To learn about complexes.
e To learn preparation of complexes.
Course Outcomes:
1. Understand the step to be followed for the preparation of Gravimetric precipitate.
2. Impact of the effect of acid and base addition in excess or deficient in the analysis.
3. Role of organic complexing agent in the precipitation of metal ions as complex
through gravimetry.
4. Get proficiency in the role of co-precipitation and post precipitation in gravimetric
analysis.
5. Develop the synthetic knowledge in the complex preparation.
6. Report the complex preparation through the geometry and the yield comparison with
theoretical value.

I. Gravimetric Analysis
1. Estimation of lead as lead chromate
2. Estimation of barium as barium chromate
3. Estimation of calcium as calcium oxalate monohydrate
4. Estimation of copper as cuprous thiocyanate
5. Estimation of nickel as Ni DMG.

I1. Preparation of complexes
a) Tetraamminecopper(Il) sulphate
b) Tris(thiourea)copper(Il) sulphate
c) Potassium tris(oxalato)chromate(I1I)
d) Prussian Blue
¢) Potassium tris(oxalato)ferrate(III)



Mark Distribution:

Gravimetric Estimation
Complex preparation
Record

Viva voce

Internal

- 30 marks
- 10 marks
- 10 marks

- 10 marks
- 40 marks



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester VI
(2018 — 2021)
Major Elective Course — II1: Food and Nutrition Chemistry (1ISUCHQO®61)
(For those who join from June 2018 and afterwards)

Credits : 3 Int. Marks :25
Hours/Week :4 Ext. Marks :75
Duration : 60 hrs Max. Marks :100

Course Objectives:

e To know the various sources of food.

e To know the sources and importance of vitamins.

e To learn the importance of minerals.

e To getideas of food contaminations and food adulterations.
Course Outcomes:

1. Develop the knowledge of sources of food and food metabolism.

2. Enrich the knowledge on role of vitamins and function.
3. Enhance the knowledge on the minerals and its importance
4. Able to know the role of various elements in food.
5. Gain the knowledge on food preservation techniques.
6. Understand the concept of food poisoning.
UNIT I (12 hrs)

Water: Types of Water — Water activity and Food spoilage — Water activity and Food
Processing. Minerals: Minerals in Milk, Meat, Plant Products — Role of Co, Cu, Zn, Fe, F,
Mo in food. Food Colorants: Carotenoids — Tannins- Betalains — Caramel.

UNIT 11 (12 hrs)

Food adulterants: Types of adulterants — International adulterants — Metallic
Contamination — Incidental adulterants — Food Law and standards.

UNIT III (12 hrs)
Enzymes: Action of Hydrolase, Esterases, Amylases, Phenolases.
UNIT IV (12 hrs)

Additives: International additives — Preservatives — Benzoic acid, Sorbic acid,
Sulphites, Sodium chloride. Antioxidants — Emulsifiers — Flavour enhancer — Sweetners —
Colring agents.

UNITV (12 hrs)

Proteins in Foods: Protein in man diet — Native and Denaturated protein-
Determination of proteins in fats-Kjeldhal method — Dumas method — Aminoacids - Heat
Treatment of protein-Pure protein from some food products-Plant proteins-Milk proteins-Egg
proteins.



Text Books:

1.

B. Sivasankar, “Food Processing and Preservation”, New age international
Pvt.Ltd.Publishers, III Edition, 2003.

2. B. Srilakshmi, “Food Science”, New age international Pvt.Ltd.Publishers, III Edition,

2003.
Unit | Text Chapter | Page No.
Book
No.
2 9-19
19 252 — 266
I 1 20 264 — 283
22 296 — 307
7 94, 96
11 2 15 332 -360
111 1 5 67 - 74
1\% 1 8 107 - 118
\Y 1 5 52-59

Reference Books:

1.

C. H. Synder, “The Extraordinary Chemistry for ordinary things”, John Wiley and
Sons, New York, 1992.

Alex .V.Ramani, “Food chemistry”, MJP Publishers, Chennai, 2009.

John. M. deMan, “Principles of Food Chemistry”, An ASPEN Publication, Maryland,
1999.

Calvin A.Vander Werf, “Reinhold Organic Chemistry and Biochemistry Textbook
Series”, Reinhold Publishing corporation, Newyork, 1960.



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester VI
(2018 — 2021)
Major Elective Course — III: Biochemistry (1ISUCHO62)
(For those who join from June 2018 and afterwards)

Credits '3 Int. Marks :25
Hours/Week :4 Ext. Marks :75
Duration : 60 hrs Max. Marks :100

Course Objectives:
e To know about the cells and its components in living system.
e To learn about the biologicallyimportant compounds.
e To understand the various life cycle.
e To know about the nucleic acid and its function.
e To learn neurotranmitters.
Course Outcomes:
1. To learn the basic concepts in human Biochemistry.

2. To know the various metabolisms involved in human life.
3. To enhance the knowledge in lipids and fatty acid function.
4. To enrich the knowledge on carbohydrate role in our life.
5. To enhance the knowledge on nucleic acids and its importance.
6. To get an idea on neurotransmitters.
UNIT I (12 hrs)

Living Systems: General composition of the body — Elemental composition — Weight
of the organ. Amino Acids: Essentialand Non-Essential Aminoacids—Isoelectric Point —
Peptide bond — Ramachandran Plot and Significance of ¥ and @ Values.

UNIT II (12 hrs)

Carbohydrates: Role of Mono and Disaccharides in Biological Systems -
Definition of Glycolysis — Glycogen Storage Deficiency Diseases — Hypoglycema— Cori’s
Disease — Andersen’s Disease. Lipids And Fatty Acids: Classification of Lipids — Simple
Lipids(Fats, oil and waxes) — Compound Lipids (Phopho, Glyco, Sulpho Lipids) and Derived
Lipids(Cartenoids and Xanthophylls) — Chemical Composition (Simple And Triglycerides)
and Biological Significance of Lipids. Fatty Acids:Types(Saturated, Unsaturated And
Cyclic) —Essential and Non-Essential Fatty Acids - Hypercholesterolemia.

UNIT IIT (12 hrs)

Major Metabolic Pathways of Life: Importance of Catabolism—Anabolism and
Aerobic Metabolism Vs Anaerobic Metabolism—Cancer Cell Metabolism. Enzymes and
Hormones: Simple, Apoenzyme and Holoenzymes—Classification of Enzymes—Enzyme
Regulation—-Competitive and Non-Competitive  Inhibitors — Isoenzymes Hormones:
Importance, Function and Structure of a Few Autocrine—Paracrine and Endocrine Hormones
(Adrenalin, Thyroxin, Insulin, Estrone, Testosterone).



UNIT IV (12 hrs)
Nucleic acids: Chemistry of Nucleic Acid — Nucleosides — Nucleotides — Structure of

DNA(Watson and Crick Model) — Biological Applications of DNA — RNA-Different Form of

RNA (mRNA, tRNA and rRNA) and its functions.

UNIT V (12 hrs)
Acid-Base Balance in Human Body: Introduction — Buffer Systems of Blood —

Effect of CO, on Blood pH — Hemoglobin Buffer System — Regulations by renal mechanism

— Acidosis and Alkalosis.

Text Books:
1. J.L.Jain, Sunjay Jain, Nitin Jain, “Fundamentals of Biochemistry”, S.Chand and
Company, New Delhi, Reprint, 2007.
2. S.C.Rastogi, “Biochemistry”, Tata McGraw Hill Publishing Company, 6" reprint,
2000.
3. Ambika Shanmugam, “Fundamentals of Biochemistry for Medical Students”, Nagaraj
and Company Private Limited, 7 edition(Reprint), 2002.

Unit | Text Chapter | Page No.
Book
No.
I 1 5 91-114
11 1 15 230-268
111 1 20 407-431
1\ 2 7 101-122
\Y 3 - 349-372

Reference Books:
1. Patricia Trueman, “Nutrient Biochemistry”, MJP publishers, Chennai, 2006.
2. Eric E. Conn, Paul K. Stump, George Bruening, Roy H. Doi, “Outlines of
Biochemistry”, Wiley Student Edition, Singapore, 2006.
3. Albert L.Lehninger, Michael, M.Cox, David L. Nelson, “Principles of Biochemistry”,
Prentice Hall, Second Edition, Worth Publishers, 2000.



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester VI
(2018 — 2021)
Skill Based Course -1V: Matches and Fireworks (1SUCHS61)
(For those who join from June 2018 and afterwards)

Credits :2 Int. Marks :25
Hours/Week :2 Ext. Marks :75
Duration : 30 hrs Max. Marks :100

Course Objectives:

e To know the various fuels, oxidizers involved in fireworks.

e To learn the chemicals involved in fireworks and match industry.

e To learn the manufacturing process of matches and fireworks products.
Course outcomes:

1. Understand the History and Preparation of Lucifer and Safety Matches.

2. Know the preparation, properties of Match side chemicals.

3. Knowing the various oxidizers used in pyrotech industry.

4. Significant knowledge in colour producers and colour intensifiers.

UNIT I (6 hrs)
Oxidisers: Physical and Chemical properties of Potassium nitrate (KNOj) —
Potassium chlorate (KClOs;) — Potassium perchlorate (KClO4) — Barium perchlorate
Ba(ClOs),. Fuels: Sulfur (S) - Charcoal (C) - Red Phosphorus (P) — Magnalium (Mg+Al) —
Aluminium Chips —Magnesium (Mg) —Aluminium Powder(Al)- Titanium(Ti) — Iron
Filings(Fe).
UNIT II (6 hrs)
Colour Producers: Strontium nitrate (Sr(NOs);) — Strontium carbonate (SrCOj3) —
Barium nitrate (Ba(NOj3);) — Barium carbonate (BaCO3;) — Sodium carbonate (Na,COs3) —
Sodium oxalate (Na,C,04) — Red lead(Pb3O4) — Paris green — Copper powder(Cu). Colour
intensifiers: PVC —Parlon. Binders: Dextrin — Gum.
UNIT III (6 hrs)
Manufacturing of fireworks products: Flowers pots — Rockets — Caps — Atom Bomb —
Ground Charka — Ariel Shots. Safety measures: Raw materials storage — Weighing - Mixing
— Filling — Drying — Packing - Product storage - Disposal of waste - Reason for accident —
Prevention of accident - First aid.
UNIT IV (6 hrs)
Match Side Chemicals: Preparation, Properties and Uses of Red Phosphorus, Glass
Pieces, Borax, Glue, Phosphorus trisulphide in the Manufacture of Matches.



UNIT V (6 hrs)
Manufacturing Process: Preparations of Match Stick — Dipping Process — Chemical

Dipping — Wax Dipping — Drying — Packing — Disposal of Wastes —Safety Rules in Match

Industry.

Text Books:

1. K. N. Ghosh, “The Principles of fireworks”, Second Edition, 1988.
2. Dr. Takeo Shimizu, “The art, science and technique of fireworks”, Director of Koa
fireworks co Tokyo, 1981.

Unit | Text Book No. | Page No.

I 2 85, 87, 98, 100, 105, 107, 108, 109, 111, 112, 143
II 2 117,135, 125, 121, 123, 127, 140, 141, 149, 159,
I 1 65, 66, 67 - 71

v 1 33,44, 48, 53

\Y 1 72 -76




Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester VI
(2018 — 2021)
Value Based Course — II: Printing Technology (18UCHV61)
(For those who join from June 2018 and afterwards)

Credit 01 Int. Marks :25
Hours/Week :2 Ext. Marks :75
Duration : 30 hrs Max. Marks :100

Course Objectives:

To know the process involved in printing technology.
e To learn the theory of colors.
e To learn the drying process.
e To know the nature of adhesives and lubricants.
Course Outcomes:
1. Enrich the knowledge on printing process and various colour usages in printing
technology.
2. Develop the knowledge on drying process and MSDS.
3. Enhance the knowledge on lubricants and adhesives.

UNIT I (6 hrs)
Introduction to Printing Process: Evolution of Printing — Invention of Movable
Wooden and Metal Type Printing — Lithography — Offset Printing — Intaglio Gravure
Flexogrphy — Screen Printing — Digital Printing — Application of Printing Process.
UNIT II (6 hrs)
Colour and Dynamics: Fundamentals of Colors — Viscible Spectrum — Primary,
Secondary and Tertiary Colors — Subtractive Colors and Additive Color — Theory — Process
Colour — Spot Color- Colour Wheel — ColourTemperature.
UNIT IIT (6 hrs)
Drying: Drying Methods — Penetration Method — Absorption — Oxidation —
Polymerisation — Evaporation — Ink Problems — Remedies for Ink Problems.
UNIT IV (6 hrs)
Material inspection and testing: Visual Inspection — Storage Handling of Substance
and Chemicals — Maintenance of Data Sheet of Materials (MSDS) — Technical Data Sheet
(TDS) — Testing Procedure for Paper — Smoothness — Moisture — Ink Testing Method.
UNITV (6 hrs)
Lubricants and Adhesives: Functions — Classification with Examples — Properties
(Viscosity Index, Flash and Fire Point, Oiliness, Carbon Residue, Aniline Point, Cloud
and Pour Point)-Greases (Calcium based, Sodium based, Lithium based Only). Solid
Lubricants: Graphite - Molybdenum Sulphide. Adhesives: Adhesive Action-Development
of Adhesive Strength-Physical and Chemical Factors Influencing Adhesive Action-
Bonding Process of Adhesives — Phenol Formaldehyde Resins — Polyurethane — Epoxy
Resins — Urea Formaldehyde.



Text Books:

1. P.C. Jain, Monica Jain, “Engineering Chemistry”, Dhanpat Rai Publishing Company
(P)Ltd., New Delhi, 2014.

2. S. S. Dara,“A Textbook of Engineering Chemistry”, S. Chand and Company Ltd.,
New Delhi,2010.

Unit | Text Book No. | Chapter | Page No.

I 1 1 1-10

II 1 2 12 -25
I 1 3 26 -40
v 1 4 41 - 55
\Y% 2 2 10 -25




Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc.(Botany/Bio-technology/Physics)
Semester I/111
(2018 -2021)
Allied Course-I/I11: General Chemistry-1 (18UBYA11/18UBTA11/18UPHA31)
(For those who join from June 2018 and afterwards)

Credits :3 Int. Marks :25
Hours/Week: 4 Ext.Marks :75
Duration : 60 hrs Max. Marks : 100

Course Objectives:
e To understand basic concept of carbohydrates.
e To know about periodicity of properties.
e To learn about various adsorption process.
e To gain knowledge about catalyst and their importance.
e To get an idea about polymer and their preparation.
Course Outcomes:

1. Identifying the role of glucose, fructose, starch and cellulose in the living system.
2. Gain ideas about various terms involved in periodic table.
3. Knowing the factors influencing adsorption and its applications.
4. Enhance the concept of catalysis through various processes.
5. Learning the knowledge about the polymers and their role in day to-day life.
UNIT I (12 hrs)

Chemical Calculation and Photochemistry: Calculation of molecular weight —
Moles — Avogadro number — Definition of Normality, Molarity, Molality — Titration law.
Thermal Reaction - Photochemical Reaction — Differences - Laws of Photochemistry: Beer
Lambert Law — Grothus - Draper Law- Stark-Einstein Law - Photo Physical Process

(Jablonski Diagram) — Photosensitization — Chemiluminescence - Bioluminescence
(Definition with Example
UNIT 11 (12 hrs)

Periodic properties: Long form of periodic table — Covalent Radius: Definition —
Periodic Trends- lonic Radius- Definition — Periodic Trends — Ionization Energy — Definition
— Factors Affecting lonization Energy — Electron Affinity - Definition — Variation in the
Periodic Table — Electronegativity — Definition — Pauling Approach- Application of
Electronegativity.

UNIT III (12 hrs)

Surface Chemistry: Adsorption, Absorption— Definition- Characteristics of
Adsorption- Physical Adsorption-Chemical Adsorption- Difference Between Physical and
Chemical Adsorption - Factors Affecting Adsorption —Freundlich Adsorption Isotherms —
Application of Adsorption.



UNIT 1V (12 hrs)
Catalysis: Catalyst — Definition - Characteristics of Catalytic Reaction —Intermediate
compound formation theory — Adsorption theory of catalysis - Homogeneous and
Heterogeneous - Induced Catalysis - Auto Catalysis - Positive and Negative Catalysis-
Catalytic Poisons - Catalytic Promoters - Enzyme Catalysis — Characteristics of Enzyme
Catalysis — Applications of catalysis.
UNITV (12 hrs)
Polymer: Classification of Polymers —Preparation, Properties and Uses of Teflon,
PVC, Polystyrene, Polyethylene - Difference Between Thermoplastic and Thermosetting
Polymers - Definition of Natural and Synthetic Rubber - Preparation, Properties and Uses of
Neoprene, Buna S Rubber. Definition of Natural and Synthetic Fiber - Preparation, Properties
and Uses of Nylon66, Polyester.
Text Books:
1. Arun Bahl, B.S Bahl, “Text Book of Organic Chemistry”, S.Chand and Company,
New Delhi, 2013.
2. Puri, Sharma, Kalia, “Principles of Inorganic Chemistry”, Milestone Publishers, 2013.
3. Arun Bahl, B.S Bahl, “Essential of Physical Chemistry”, S.Chand and Company, New

Delhi, 2014.
Unit | Text Book No. | Chapter | Page No.
I 3 30 1154-1166
II 2 2 204-309
111 3 23 929-936
v |3 21 864-871,878-882
A% 1 9,12 221-223,241,764-771

Reference books:
1. Gowarikar,viswanathan,Jayadev Sridhar, “Polymer Science”, New Age
International Puplishers, New Delhi, 2006.




Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc (Botany/Bio-technology/Physics)
Semester 11
(2018 -2021)
Allied Course-I1I/IV: General Chemistry-I11 (1ISUBYA21/18UBTA21/18UPHA41)
(For those who join from June 2018 and afterwards)

Credits :3 Int. Marks : 25
Hours/Week : 4 Ext. Marks

: 75

Duration : 60 hrs Max. Marks: 100

Course Objectives:

To understand basic concept of Oil and Fats.

To know about various concept of acids and bases.

To learn about photo chemistry and various photo chemical process.
To gain knowledge about rate and order of the reaction.

To get idea about water and its purification process.

Course Outcomes:

A

1. Gain a basic knowledge about Fats and Oils.
2. Able to know various concepts of acids and bases.
3. Understanding the various photo physical process by Jablonski diagram.
4. Significant knowledge in rate law, rate constant, order and molecularity of reactions.
5. Creating an idea about water pollution and water treatment.
UNIT I (12 hrs)

Fats, Qils, Soaps and Detergents: Fat and Oils: - Distinction Between Fat and Oil -
Properties of Fat And Oils — Analysis of Fat And Oil-Manufacture of Vanaspati- Soap and
Detergents: Soap — Cleansing Action of Soap — Synthetic Detergents — Detergents Versus
Soap.

UNIT 11 (12 hrs)

Acids and Bases: Arrhenius Concept - Lowry Bronsted Concept: Conjugate Acid -
Base Pairs, Relative Strength of Acids and Bases — Lux - Flood Concept - Limitation - Lewis
Concept - Levelling Effect - Usanovich Concept — pH — Buffer solution — Theory of Buffer —
Determination of pH by universal indicator method.

UNIT IIT (12 hrs)

Carbohydrates: Definition — Classification - Monosaccharide — Glucose, Fructose -
Properties- Oxidation, Reduction, Reaction with Phenyl Hydrazine, Acetylation, with HCN
and Uses of Glucose and Fructose-Configuration of Glucose - Haworth Structure- Distinction
Between Sucrose, Glucose and Fructose - Polysaccharides: Starch and Cellulose (Structure
Only).

UNIT IV (12 hrs)

Chemical kinetics: Rate of Reaction- Rate Law - Order and Molecularity of
Reaction- Differences - Unit of Rate of Reaction - First Order Reaction — Derivation -
Decomposition of Nitrogen Pentoxide - Half-Life of First Order Reaction. Chemical



equilibrium: Law of Mass Action — Relation between Kp and Kc — Derivation of Kp and K¢
for Formation of HI.
UNIT V (12 hrs)
Water Treatment: Introduction - Characteristics Imparted by Impurities in Water —
Hardness of Water — Temporary Hardness - Permanent Hardness - Units of Hardness —
Determination of Hardness - EDTA Titration — BOD - COD - Disadvantages of Hard Water —
Purification of Water - Reverse Osmosis - Municipal Water Treatment.
Text Books:
1. Arun Bahl, B.S Bahl, “Text Book of Organic Chemistry”, S.Chand and Company,
2013.
2. Puri, Sharma ,Kalia, “Principles of Inorganic Chemistry”, Milestone Publishers, 2013
3. Arun Bahl, B.S Bahl, “Essential of Physical Chemistry”, S.Chand and Company,

2015.
Unit | Text Book No. Chapter | Page No.
I 1 26 534-547
II 2 8 294-309
I Reference Book No(1) | 12 1490-1491, 1451-52, 1507-08
II Reference Book No(1) | 22 682, 641
111 1 131 607-634
v |3 20 809-812, 815-817, 821, 824, 829
Vv Reference Book No(2) | 1 3-10, 54-60,1 31

Reference Books:
1. R.D.Mathan,“Modern Inorganic Chemistry”, S.Chand and Company Ptd.Ltd
Delhi, 2013.
2. B.K.Sharma, “Industrial Chemistry”, Goel publishing house, 2016.




Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc. (Botany/Bio-technology/Physics)

Semester I

(2018 -2021)

Allied Course — I/III: Chemistry Practical - Volumetric analysis (Lab)
(18UBYA1P/18UBTA1P/18UPHA3P)
(For those who join from June 2018 and afterwards)

Credits :2 Int. Marks :40
Hours/Week : 2 Ext. Marks :60
Duration : 30 hrs Max. Marks :100

Course Objectives:

To Know about Quantitative analysis.
To learn about various types of volumetric titrations.
To idea about Redox titrations.

Course Outcome:

1.
2.
3.

Learn the importance of Quantitative analysis.

Knowing the different types of Volumetric analysis.

Get an idea about the role of indicator at different pH range in the acidimetry and
alkalimetry.

Enhancing the skill to determine the strength of the solution and its molecular weight.
Gaining idea about the oxidation and reduction of ions in redox titrations.

Volumetric Analysis

A Double titration involving the making up of the solution to be estimated and the

preparation of a primary standard.

LIST OF EXPERIMENTS

I. ACIDIMETRY AND ALKALIMETRY
1. Estimation of Na,CO;

2. Estimation of NaOH / KOH

3. Estimation of oxalic acid

4. Estimation of Hydrochloric acid

II. REDOX TITRATIONS
Permanganometry

5. Estimation of oxalic acid

6. Estimation of ferrous ammonium sulphate



Distribution of Marks (Max. marks-100)
Duration of examination: 3 hrs

Internal : 40 marks External : 60 marks
Record - 10 Marks
Procedure writing - 15 marks
Result - 35 Marks

For Volumetric Estimation if the student have
Less than 2% Error - 35marks
2- 3% Error - 30 marks
3-4% error - 25marks
Greater than 4% - 15 marks



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc (Botany/Bio-technology/Physics)
Semester 11
(2018 -2021)
Allied Course- II/IV: Chemistry Practical - Organic Analysis (Lab)
(1S8UBTA2P/1S8UBYA2P/18UPHA4P)
(For those who join from June 2018 and afterwards)

Credits :2 Int. Marks : 40
Hours/Week : 2 Ext. Marks : 60
Duration : 30 hrs Max. Marks :100

Course Objectives:

e To Know about Organic Qualitative analysis.

e To learn about aliphatic and aromatic compounds.

e To know about conformation of functional group present in organic compounds.
Course Outcomes:
Learn the importance of Quantitative and qualitative organic analysis.
Knowing the confirmation of the sample through the functional group.
Get an idea about the hydrocarbon, nitrogen, carbonyl compounds and its analysis.
Understand the problem solving in the analysis of organic compound.

Eal o e

Organic Analysis

Analysis of an organic compound containing one functional groups like acid, phenol,
aldehyde, ester, amines (primary), aliphatic diamide, carbohydrates, confirmed by the
functional group.

Distribution of Marks (Max. marks-100)

Internal : 40 marks Duration of examination: 3 hrs
External: 60 marks

Record - 10 Marks

Aliphatic/Aromatic - 10 Marks

Saturation/ Unsaturation - 10 Marks

Element analysis -10 Marks

Functional group -20 Marks



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
(2018 —2021)
Certificate Course — Basic Aspects of Fire Works and Safety Management (CMFO1)
(For those who join from June 2018 and afterwards)
Int. Marks :25
Duration : 60 hrs Ext. Marks :75
Course objectives:
e To give a basic knowledge about the types of chemicals involved in the fireworks
industry.
e To understand the importance of color producing chemicals in the fireworks industry.
e To provide a basic idea about the safety aspects to prevent accidents.
Course outcomes:
1. Understand the preparation safety fireworks products.
2. Know the properties of fireworks chemicals.
3. Knowing the various oxidizers used in pyrotech industry.
4. Significant knowledge in colour producers and colour intensifiers.

UNIT I (12 hrs)
Oxidizers: Physical, chemical properties of Potassium nitrate (KNO3) - Potassium
chlorate (KCIlOs3) - Potassium perchlorate (KCIOj4) - Barium perchlorate (Ba(ClOs),). Colour
producers: Strontium nitrate (Sr(NOs3);) - Strontium Carbonate (SrCOj)-Barium nitrate
(Ba(NOs3),) - Barium Carbonate (BaCOs3)- Sodium nitrate - Sodium Carbonate (Na,CO3)-
Sodium oxalate (Na,C,04)- copper sulphate - Red lead (Pb3O4)- Red iron oxide ( Fe,O3) -
Paris green — Copper powder(Cu).
UNIT II (12 hrs)
Fuels: Sulfur (S) — Charcoal (C) — Red Phosphorus (P) — Magnalium (Mg+Al) —
Aluminium chips — Alloy (Mg+Al) — Magnesium(Mg) — Aluminium powder(Al) —
Titanium(Ti) — Iron filings(Fe) — Black Copper Oxide (CuO) — Bismuth Oxide (Bi;03).
Colour intensifiers: Role of PVC, Parlon, Oil Red, Oil Orange, and Oil Yellow in fireworks
industry. Binders: Dextrin — Poly vinyl alcohol.
UNIT III (12 hrs)
Physical factors responsible for Accidents: Friction — Temperature — Humidity —
Moisture — Pressure - Static electricity - Particle size — Purity of chemicals — Activation
energy — Melting point - Drying — Hygroscopicity — Sound limit and its impact.
UNIT 1V (12 hrs)
Manufacture: Flowers spot — Sparkles — Crackers — Rockets — Caps — Atom bomb
— Ground charka — Ariel shots.
UNIT V (12 hrs)
Safety measures to be adopted: Raw materials storage: Weighing - Mixing —
Filling — Drying — Packing - Product storage - Dispatch of products. Disposal of waste.
Accidents: Reason for accident — Prevention of accident. First aid.



Text Book:
1. K.N. Ghosh, “The Principles of fireworks”, Second edition. 1988.
2. Dr. Takeo Shimizu, “The art, science and technique of fireworks”, Director of Koa
fireworks co Tokyo, 1981.

Unit | Text Book No. | Page No.

I 2 85, 87,98, 100, 105, 107, 108, 109, 111, 112, 143
II 2 117,135, 125, 121, 123, 127, 140, 141, 149, 159,
I 1 65, 66, 67 - 71

v 1 33, 44,48, 53

A% 1 72 -76




Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
(2018 —2021)
Certificate Course — Pyro Test (CMFOP)
(For those who join from June 2018 and afterwards)
Int. Marks :40
Duration : 60 hrs Ext. Marks : 60
Course objectives:
e To give a basic knowledge about the types of chemicals involved in the fireworks
industry.
e To analyze the color producing chemicals in the fireworks industry.
e To provide a basic idea about the analysis of metal powder.
Course outcomes:
1. Understand the analysis of anions fireworks products.
2. Understand the analysis of cations fireworks products
3. Know the properties of metal powders in fireworks.
4. Significant knowledge in colour producers.

Analyze the following anion and cation (40 Marks)
Anions:

Carbonate, Sulphate, Nitrate, Chloride, Chlorate, Phosphate, Oxalate
Cations:

Pb*, Cu®’, A", Fe**, Ni**, Ca*", Sr**, Ba®", NH,"

Analyse the pyrotech metal powder (20 Marks)
Aluminium powder
Magnesium powder



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
(2018 —2021)
Certificate Course — Industrial safety and Management (CISMO1)
(For those who join from June 2018 and afterwards)
Int. Marks 125

Duration : 60 hrs Ext. Marks :75
Course objectives:

e To provide a basic idea about the safety aspects to prevent accidents.

e To give a basic knowledge about the types of chemicals and machineries involved in

the various industry.

e To know the usage and maintenance of personal protective equipment in industries.

e To know the laws for women and children in industries.
Course Outcomes:

1. Understanding the safety rules to be followed in the industry.

2. Get the idea about the hazards nature of chemical and its way of handling in the

industry.

3. Gaining aware about the safety rule for the personal protective equipment in the
industry.

UNIT I (12 hrs)

History of Safety movement — Evolution of modern safety concept - general concepts
of management —Safety Organisation — Conventional safety programming — Safety planning,
Safety Officer, Doctor in Industry, Safety Supervision, safety policy-Disaster control, job
safety analysis, safety survey, safety inspection - Importance of training- creating awareness,
awards, celebrations, safety posters, safety displays, safety pledge, safety incentive scheme,
Safety Apprasial, Safety Communication-Safety legislation.

UNIT II (12 hrs)
Accident-The Anatomy of an Accident — Reason for Accidents - reporting to statutory
authorities  principles of accident prevention — accident investigation and analysis,

Ergonomics, Safe Work Environment — records for accidents departmental accident reports,
documentation of accidents — role of safety committee —cost of accident — Approaches to
reducing Accidents.
UNIT III (12 hrs)
Statutory authorities-inspecting staff, health, safety, provisions relating to hazardous
processes, welfare, working hours, employment of young person’s — special provisions —
penalties and procedures - Tamilnadu Factories Rules 1950 — duties of authorities —
responsibilities of occupier — notification of major accidents information to be furnished —
preparation of offsite and onsite plans — list of hazardous and toxic chemicals — safety reports
— safety data sheets.



UNIT IV (12 hrs)
Sprinkler-hydrants-stand pipes — special fire suppression systems like deluge and
emulsifier, selection criteria of the above installations, reliability, maintenance, evaluation
and standards — alarm and detection systems. Other suppression systems — CO, system, foam
system, dry chemical powder (DCP) system, Halon system — need for Halon replacement —
smoke venting. Portable extinguishers — flammable liquids — tank farms — indices of
inflammability-fire fighting systems
UNIT V (12 hrs)
Chemical and physical hazards — analysis — identification and control measures — first
aid and individual hygiene ( its importance and values) — personal safety — static electricity —
use of personal protective equipments and their maintenance-Occupational Safety and Health
in India. Industrial laws related to employee — women and children.
Text Books:
1. AM.Sharma, “Industrial Health and Safety Management”, Himalaya Publishing

House, 1* edition, 2002.
2. M.H.Fulekar, “Industrial Hygiene and Chemical Safety”, [.K.International Publishign
House, Reprint,2014.

Unit | Text Book No. | Page No.
I 1 45-84

II 2 1-31

il 1 97-123
v 2 103-123
A% 2 132-150

Reference Books:

1. Clayton Clayton, “Patty’s Industrial hygiene and Toxicology”, Vol. I, II and III,
Wiley Inter Science, 1986.
2. K.N. Ghosh, “The Principles of fireworks”, Second edition, 1988.



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
(2018 —2021)
Certificate Course — Project Report and Viva Voce (CISMJ1)
(For those who join from June 2018 and afterwards)

Int. Marks

Duration : 60 hrs Ext. Marks
Course objectives:

e To provide a basic idea about the safety aspects to prevent accidents.

: 40
: 60

e To give a basic knowledge about the types of chemicals and machineries involved in

the various industry.

e To know the usage and maintenance of personal protective equipment in industries.

e To know the laws for women and children in industries.
Course Outcomes:
1. Understanding the safety rules to be followed in the industry.

2. Get the idea about the hazards nature of chemical and its way of handling in the

industry.

3. Gaining aware about the safety rule for the personal protective equipment in the

industry.

¢+ Visit various industries and submit the report.

®

¢ Various activities related to safety in the industries to be followed.



Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester 111
(2018 — 2021)
Extra credit/Self learning Course — Forensic Chemistry - I (CFCO1)
(For those who join from June 2018 and afterwards)

Credits :2 Int. Marks :25
Hours/Week :4 Ext. Marks :75
Duration : 60 hrs

Course objectives:
e Understand the basics of Forensic science.
e To know about document examination.
e To learn about finger print analysis.
Course Outcomes:
1. Acquire knowledge about Forensic science.
2. Learn about crime detection.
3. Deepening knowledge of document examination.
4. Ability to get an idea about instrumental technique.

UNIT I (12 hrs)
Forensic science: Basic principle and its significance-History, development, nature

and scope of forensic science.

UNIT 11 (12 hrs)
Examination of document: Questioned document — types - preliminary examination-

ink and its types - physical and chemical analysis - paper and its types - handwriting-class -

individual characteristics - basis of handwriting comparison.

UNIT IIT (12 hrs)
Fingerprint Analysis: History of fingerprint - formation of ridges - fingerprint

pattern - ridge characteristics-ridge counter - ridge tracing - classification of fingerprint -

examination of fingerprint by physical and chemical method.

UNIT IV (12 hrs)
Foot and Footwear print: Introduction - Gait pattern - casting of print —

Examination-forensic importance of bite mark, palm print.

UNITV (12 hrs)
Instrumental method: General principle —working —application of TLC, HPLC,

Column chromatography, GC-Electrophoresis technique in forensic analysis.



Text Books:
1. David Collins, “Forensic Chemistry”, Brigham Y oung University, Idaho, 2006.
2. Lawrence Kobilinsky, “Forensic Chemistry — Hand book”, A John Wiley & Sons Inc.
Publication, 1912.
3. A. Lucas, “Forensic Chemistry”, -BerkelyLibrary , University of California, 2012.

Unit | Text Chapter | Page No.

Book

No.
I 1 1 17-31
11 1 6 74-96
111 1 10 156 -159
v 2 4 14-32

3 5 377-396

\Y 4 5 23-28




Sri Kaliswari College (Autonomous), Sivakasi
Department of Chemistry
UG Programme — B.Sc
Semester IV
(2018 — 2021)
Extra credit/Self learning Course — Forensic Chemistry - II (CFCO2)
(For those who join from June 2018 and afterwards)

Credits :2 Int. Marks :25
Hours/Week :4 Ext. Marks :75
Duration : 60 hrs

Course objectives:
e Understand the basics of Forensic toxicology.
e To know about Constructive material analysis.
e To learn about drug abuse.

Course Outcomes:
1. Acquire knowledge about Forensic toxicology.
2. Learn about Constructive material analysis.
3. Deepening knowledge of drug abuse.
4. Ability to get an idea about computer forensic.

UNIT I (12 hrs)
Constructive material analysis: Glass nature —composition-types-forensic

examination, dust, soil, Nature, composition and forensic examination-Building material-

Examination of brick-cement mortar-cement concrete.

UNIT II (12 hrs)
Forensic toxicology: Introduction-concept and significance of forensic toxicology-

Poisons-Definition-classification-symptoms-mode of action- volatile poison-industrial

solvent acid and base extraction-toxicological effect in fatal, survival case-preservation-

treatment in case of poisoning-analysis report.

UNIT III (12 hrs)
Drug abuse: Drug Addition-drug dependency-Forensic examination of Drugs of

abuse in sports-analysis of barbiturate-hydromorphine-methadone-heroin.

UNIT IV (12 hrs)
Forensic Examination: Narcotic drugs-blood and other biological fluids-hair and

fibre-explosive substance.

UNIT V (12 hrs)
Computer forensic: Cyber crime-Definition-crime on internet-hacking-virus-worms-

cookies-obscenity-pomography-software privacy-intellegual property-security.



Text Books:

1. David Collins, “Forensic Chemistry”, Brigham Young University, Idaho, 2006.

2. Lawrence Kobilinsky, “Forensic Chemistry — Hand book”, A John Wiley & Sons Inc.
Publication, 1912.

3. A. Lucas, “Forensic Chemistry”, -BerkelyLibrary , University of California, 2012.

Unit | Text Chapter | Page No.
Book
No.
I 1 9 124-127
11 1 15 176-224
I 2 14 484-492
v : 12 165-169
15 253-257
\Y 3 1 1-51







