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[1I B.Sc.

Course Code

GC-12B

TITLE OFqTEE'CdﬁRSE

. ENVIRONMENTAL CHEMISTRY

CHEMISTRY
(SEMESTER - V)

Teaching Hours Allocated: 45 (Theory) (3 hrs. / Wk.) L o 1 C
I
= pu = , I

Pre-requisites: | Basic knowledge about Environment and its scope | 45 | 10 [ 30 2+1 |
and importance. |
(l
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1. To inculcate basic knuwledge on basic cunEEpts of environmental

Pollution.

2. To illustrate the classification of segments of environment.

3. To provide knowledge and applications on various types of environmental pollutions. ||
4. To understand about the concepts of ecosystem and Bio-diversity.
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1:1 To inculcate basic knowledge on basic concepts of Knowledge
e environmental Pollution. .
ey To understand the classification of segments of

_ Understand

environment,

To provide knowledge and applications on various types of

environmental pollutions.

Knowledge

To understand about the concepts of ecosystem and Bio-diversity.
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Understand

Syllabus:
UNIT-1

Introduction

Concept of Environmental chemistry-Scope and importance of environment in now adays
— Nomenclature of environmental chemistry
resources — Renewable Resources — Solar and biomass cnergy and Nonrenewable resources
— Thermal power and atomic energy — Reactions of atmospheric oxygen and Hydrological

cycle.

Segments

9h

of environment - Natural
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UNIT-1I

Air Pollution 9h

Definition — Sources of air pollution — Classification of air pollution — Acid rain -

Photochemical SMog — Greenhouse effect — Formation and depletion of 0zonc — Bhopal gas
disaster — Controlling methods of ajr pollution.

UNIT-III

Water pollution h

Unique physical and chemical properties of water — water quality and criteria for finding of
water quality — Dissolved oxygen — BOD, COD, Suspended solids, total dissolved solids,
alkalinity — Hardness of water — Methods to convert temporary hard water into soft water —

Methods to convert permanent hard water into soft water — eutrophication and its effects —
principal wastage treatment — Industrial waste water treatment.

UNIT-1V

Chemical Toxicology 9h

Toxic chemicals in the environment — effects of toxic chemicals — cyanide and its toxic

effects — pesticides and its biochemical effects — toxicity of lead, mercury, arsenic and
cadmium. |

UNIT-V

Ecosystem and biodiversity 9h

Ecosystem

Concepts — structure — Functions and types of ecosystem —
Energy flow and Energy dynamics of ecosystem — Food chains —
— Biogeochemical cycles (carbon, nitrogen and phosphorus)

Biodiversity

— concept - significance — magnitude and
graphically classification of India — biodiversity

Definition — level and types of biodiversity
distribution of biodiversity — trends - bilogeo
at national, global and regional level.

List of Reference books

I. Fundamentals of ecology by M.C.Dash

2. A Text book of Environmental chemistry by W. Moore and F.A. Moore

3. Environmental Chemistry by Samir k. Banerji
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PROGRAMME OUTCOMES (PQ’s)

At the completion of the B.Sc. Chemistry program, the students of our

department will be able to:
‘ (PO1) Knowledge: Attain in depth knowledge about the fundamental principles,
essential facts, conclusions and applications of chemical and scientific theories in
various domains of chemistry.
(PO2) Critical Thinking: Carry out experiments in the area of Environmental
analysis, estimation, hardness of water, preparation, Kinetic, experiments and
water analysis applying the domain of critical thinking.
(PO3) Problem Solving: Define the background of heavy metals like Pb,
As,Cd,Hg. Cycles of N,C,P. Deténninatiﬂn of carbonate and Bicarbonate in water
sample and also analysis of alkalinity and turbidity.
(PO4): Usage of mndem tools: Create data using modem chemical tools and ICT
for modeling and analyze the. data obtained from sophisticated instruments (like
UV - Vis, FTIR, NMR, GCMS, Fluorescence, SEM,' TEM and XRD) fqr chemical
analysis A
(PO5): Communication: Develop Skills to evaluate, analyze and 'interpret the
chemical information and data and to communicate Effectwely within the
chemical cummuruty and with society at large, such as, being able to
comprehend and write effective reports and design documentation, make

effective presentations, and give and receive clear instructions.
(PO6): Life-long Learning;: Demonstrate scholarly attitude to pursue a career in

the field of chemical education and research and have the zeal and vision to

engage in independent and life-long learning in the broadest context of

technological and social change.

(PO7) Ethical Practices and Social Responsibility: Generate ideas and solutions
for green and sustainable chemistry and approach towards planning and

execution of research in frontier areas of Environmental chemical sciences

PROGRAM SPECIFIC OUTCOMES (PSQO's)

At the time of graduation, our under graduates would be able to:

PSO 1- Evaluate, analyze, interpret and effectively apply the basic laws,

principles, phenomena, processes and mechanisms involved in the domain of

organic, inorganic, physical, analytical and Environmental Chemistry

——
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PSO2 - Demonstrate the knowledge of Chemistry in the

education and perspective entrepreneurship.

PSO3 - Evaluate distinct problems in the field of Environmental data

analysis, scientific interpretation and analysis of water, Ailr

understanding on basic tools to be employed.

WEIGHTAGE TO CONTENT

domain of rescarch,

Soil with an

S Coursc Content|  Essay Short Total Question Relates as per
o (10M) (SM) marks Bloom's Taxonomy
L. UNIT-I ] l 15 Remembering,
understanding
2. UNIT-II l 2 20 Analyzing,
Rememberning
3. UNIT-III 2 l 20 Analyzing,
Remembering
4. UNIT-1V I I 25 Analyzing,
Evaluating
: UNIT-V l l 15 Evaluating
Total 6 7 05
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PITHAPUR RAJAH’S GOVERNMENT COLLEGE(A)

|

I Y

-V

TIME: 2 hrs.

Answer any THREE

Marks

Answer any FOUR questions Each {::.arrys FIVE marks.

MODEL QUESTION PAPER

SECTION-A

questions Ehnﬁsing at least ONE question from

One question is to be set from unit-1
One question is to be set from unit-II

One question is to be s_gaf from unit-IIT,
ECTION-

One question is to be set from unit-111
One question is to be set from unit-IV. .

One question is to be set from unit-V S

7.One question is to be set from unit-I

8.
9.

10.
1.
12.
14

One question is to be set from unit-II
One question is to be set ﬁ'ﬂrﬁ unit-II
One question is to be set from unit-III
One question is to be set from unit-IV
One question is to be set from unit-V

One question is to be set from unit-V

MAX. MARKS: 50

each section Each carries 10

3x10=30M

4x5=20M
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— QUESTION BANK

ESSAY QUESTIONS

- 1. Explain the Segments of Environment.

2. Discuss about Renewable and Non-Renewable energy resources with examples.
3. Explain the reactions of atmospheric Oxygen.

4. Discuss about Hydrolo gical cycle.

5. What is Air pollution. Explain classification and control measures of Air pollution.

6. Explain a) Acid rains  b) Global Warming ' ¢) Formation and depletion of Ozone layer

d) Bhopal Gas disaster e) Photo cﬁgmical smog
7. Give the methods to Ennvcrt Permanent ha?d water 1nto soft water.
8. Give the methods to convert Temimrary hard water into soft water.
9. What is the quality parameters of water.
10. What is Eutrophication. How industrial waste water is purified.
11. Explain the Toxicity of a) Lead Ib) Arsenic c¢) Mercury . d) Cadmiﬁm.
12. Define Ecosystem. Explain the types of Ecosystems. v .

13. Give detailed account on Biodiversity.

SHORT ANSWER QUESTIONS

I. Explain the importance of environment in now a day.
2. Give about the hardness of water.
3. Discuss briefly about Food chain and Food web.
4. What are the toxic effects of cyanide on the environment.
5. Explain the biochemical effects of Pesticides.
6. Define biotic and abiotic components.
7 What are the functions of Ecosystem.
g Define the terms 1) COD IT) BOD
9 Writc about biogcochemical cycles of C, N, P

10. Explain biﬂgengrﬂphicﬂlclassiﬁcatiun of India.
. Ex
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LABORATORY COURSE -11I 50M

Practical Paper ~A C- 14 (atthe end of semester V) 30hrs(2h /W)

I. Determination of carbonate and bicarbonate in water samples

2. Determination of hardness of water using EDTA

a) Permanent hardness

b) Temporary hardness

3. Determination of Acidity of water samples
4. Determination of Alkalinity of water samples

5. Determination of chlorides present in water samples
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SCEME OF VALUATION

l. Procedure — 10M

2. Tabular form and values -15M

% of error

3.Below 1% 15

4. 1-2% Error — 10

3. >2%-5M

6. Record-05M

7. Viva-5M

m
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CHE-13

Ciiirse Code 3 “ITTLE OF THE COURSE
COURSE 13: CHROMATOGRAPHY

AND

INSTRUMENTAL METHODS OF ANALYSIS

v Progrnrn &
\KIN
M‘Z" Semester
I1I B.Sc.HONOR
Chemistry
(V Semester)

Teaching Hours Allocated: 45 (Theory)

Pre -

requisites

Fundamental Knowledge in functional Groups of
organic compounds and their general formulas

1) Identify the importance of chromatography in the separation and identification of compounds in a mixture

At the end of the course , the students will be able to

2) Acquire a critical knﬁwlédgé on various chromatographic techniques.
3) Demonstrate skills related to analysis of water using different techniques.
4) Understand the princip]"ésl of .Spect'mphnt'qmetry in the determination qf metal icips.

5) Comprehend the applibatinns of atomic spectroscopy.

18 OnCom

ompletion of the: cnurse,%the Studentﬁ.ﬁmu beﬁablehtqﬁé*’*

-g:-r-,ib AT i .
ﬁﬁ? A *ﬁ& ﬁw‘w}w 5* R
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ana]ys.ls

"'ﬁ.
1 I-Iandle in depth of various various Chrumatﬂgraphm and mstrumental methﬂds for

’.-1;_ & -;"-ﬂ J’fﬁ.__#{il'

hﬁ'f. CG)Q;H

lUnderstand the basu: concepts of Chrnmatugraphy and allled techmque.s

'a-., @3%

Learn and identify applications of Beer-Lamberts Law

“coq
ot

B
"':L:"'dx it
'_||'r

Understand the reactivity ' and structure of dlfferent functmnal groups of
CoF f,i;*.t%compounds - i

Fourses

Wathifocusonemplovability/entre

ren fv*th A Sk [ fﬁjﬁﬁ] t"*ﬁ 1Devel lopmentmodules

Skill Development

Employability

Entrepreneurship
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COURSE 13 : CHROMATOGRAPHY AND INSTRUMENTAL METHODS OF ANALYSIS
I

Syllabus:

Unit-1: .
Chromatography-Introduction and classification

Principle, Classification of chromatographic methods, Nature of adsorbents, eluents, Rf-values, factors

aftecting Rf-values.

UNIT-2:
TLC and paper chromatography

Thin layer chromatography: Principle, Experimental procedure, preparation of plates, adsorbents

and solvents, development of chromatogram, detection of spots, applications and advantages.

Paper Chromatography: Principle, Experimental procedure, choice of paper and solvents,various

modes of development- ascending, descending, radial and two dimensional, applications.

UNIT-3:
Column chromatography

Column chromatography: Principle, classification, Experimental procedure, stationary and mobile phases,

development of the Chromatogram, applications.

HPLC: Basic principles, instrumentation—block diﬁgram and ajaplicaticms._

UNIT-4: Spectrophotometry

Principle, Instrumentation : Single beam and double beam spectrometer, Beer-Lambert’s law

Derivation and deviations from Beer-Lambert’s law,

applications of Beer-Lambert’s law

Quantitative determination of Fe+2, Mn+2 and Pb+2 .

UNIT-5: Polarimetry and Refractometry

Polarimetry and Refractometry:

Polarimetry : Naturc of polarized light, polarimeter, sample cells,

he polarimeter, optical purity.

operation of t
he refractive index, Refractometer.

Refractometry; T
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List of Reference books:

1) Fundamentals of Analytical Chemistry by F.James Holler, Stanley R Crouch, Donald

M.West and Douglas A.Skoog, Ninth edition, Cengage.

2) Analytical Chemistry by Gary D.Christian, PurnenduK.Dasgupta and Kevin A.Schug,
Seventh edition, Wiley.

3) Quantitative analysis by R.A.DaylJr .and A.L.Underwood, Sixthedition,Pearson.

4) Text book of Vogel's Quantitative Chemical Analysis, Sixth edition/Pearson.

5) Instrumental methods of Chemical Analysis by Dr.B.K.Sharma 1981 |

SEMESTER-V
COURSE 14: CHROWTOGRAPHY m INSTRUMENTAL METHODS OF ANALYSIS

Practical Credits: 1 2 hrs/week

IL.
Learning Outcomes:

On successful completion of this practical course, student shall be able to:
1) Perform the separation of a given dye mixture using TLC

2) Learn the preparation of TLC plates |
3) Demonstrate the separation of mixture of amino acids using paper chmmatﬂgraphy

4) Acquire skills in using column chromatography for the separathn of dye mixture. .
I11.
Laboratory course Syllabus:

1) Separation of a given dye mixture (methyl orange and methylene blue) using TLC (using alumina as

adsorbent).

2) Separation of mixture of methyl orang

3) Separation of given mixture of amino acids (glycine and phenyl alanine) using ascending paper

e and methylene blue by column chromatography.

-K_

chromatography. 3
4) Separation of food dyes using Column Chromatography

5) Separation of tri glycerides using TLC
6) Verification of Beer [ambert's law. (Using potassium permanganate solution) using

colorimeter / spectrophotometcer.

IV. List of Reference books:

1) Text book of Vogel's Quantitative Chemical Analysis, Sixth edition, Pearson.
2) Vogel Al Practical Organic Chemistry, Longman Group Ltd.

iy U LLLLLLLLLLLLV YL Y YV Y VY Y Y Y Y v e ey

"
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3) Bansal R.K, Laboratory Manual of Organic Chemistry, Wiley-Eastern.
4) Ahluwalia V. K. and Agarwal R. Comprehensive Practical Organic Chemistry,University

press.
5) MannF.Gand Saunders B.C, Practical Organic Chemistry, Pearson Education.

Course outcome & Program outcome mapping

011 Completlon of the course, the students w111 be. able to

I-
‘.5.*}1' aé

P =, |'r i
'!.--I-||' .:J r'_j'..":"‘,""r 'I"-\. l'.-.' Wi :.-,-

*(}Q"i g i | In dEpth understandmg nf thenry in Chmmatography and Instrumental methods
S 5
y';"* ?{.:vd.n;.nl{.- -i.,,.-r‘-

Q@a?"””ﬁi Understand and explain properties in various chromatographic methods , types
o g ?fgaﬁ" of solvent systems, principles etc.

- ¥y ‘:i%'ﬁf '.:;-'-i

CG:%””" i ¢lUnderstand the importance of structure, preparation and

n-:-.'m

50 i et apphcatmns in respect of Chromatographic and Instrumental Methods

S A “f
?*“"‘“ {Comprehend the concepts and applications of Chromatography &

:;5;;_11;-;1_{1 e Instrumental methods

chemical

NO)
2 2
1 2
2 2
1 1

PROGRAMME OUTCOMES (PO’s) _
At the completion of the B.Sc. Chemlstry program, the students of our

Department will be able to:
(PO1) Knowledge: Attain in depth knowledge about the fundamental

principles, essential facts, conclusions and applications of chemical and scientific
theories in various domains of chemistry.

(PO2) Critical Thinking: Carry out experiments in the area of organic
analysis, estimation, derivative process, inorganic semi micro analysis,

preparatic}n, Kinetic, experiments and spectral analysis applying the domain of

critical thinking.
(P03) Problem Solving: Define the background of reaction mechanisms,

mplex chemical structures, instrumental method of chemical analysis, and
co
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analyzing specific

separation techniques and apply appropriate techniques for
problems both qualitatively and quantitatively in laboratories and
(PO4): Usage of modern tools: Create data using modem chemical tools and
ICT for modeling and analyze the data obtained from sophisticated instruments

(like UV - Vis, FTIR, NMR, GCMS, Fluorescence, SEM, TEM and XRD) for

in industnes.

chemical analysis
(PO5): Communication: Develop Skills to evaluate, analyze and interpret the

chemical information and data and to communicate effectively within the
chemical community and with society at large, such as, being able to
comprehend and write effective reports and design documentation, make
effective presentations, and give and receive clear instructions.

(P0O6): Life-long Learning: Demonstrate scholarly attitude to pursue a career
in the field of chemical education and research and have the zeal and vision to
engage in independent and life-long learning in the broadest context of
technological and social change.

(PO7) Ethical Practices and Social Responsibility: Generate ideas and
solutions for green and sustainable chemistry and approach towards planning

and execution of research in frontier areas of chemical sciences

PROGRAM SPECIl;‘IC OUTCOMES (PSO's)

At the time of graduation, our under graduates would be able to:

PSO 1- Evaluate, analyze, interpret and effectively. apply the basic laws,
principles, phenomena,processes and mechanisms involved in the domain of
organic, inorganic, physical and analytical Chemistry ' |

PSO2 - Demonstrate the knnﬁledge of Chemistify_ in the domain of research,
education and perspective entrepreneurship. | |

PS03 - Evaluate distinct prublgms in the field of chemical data analysis,

scientific interpretation and reaction mechanisms with an understanding on

basic tools to be employed.

Weightage to the content

N
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As per Blooms

S.No. rt Total
No Course Content Longe i Asnlﬁver At Taxonpoy
Questions Questions

1 |Chromatography- 1 1 15 g“dleif;;';img’
Introduction and PP
classification ‘

2 |TLC and paper 1 2 20 Eegl:gzig?ng{;
chromatography n S

ing &

Col hromat h 2 1 25 |Analyzing

3 |Column chromatography -

4 |Spectrophot | 2 20 Evaluation,_
IR 7 Understanding

5. |Polarimetry and | 1 15 Unde‘rsta‘nding,
Refractometry Application

TOTAL 6 7 95
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PITHAPUR RAJAH’S GOVERNMENT COLLEGE (A) :: KAKINADA

III YEAR B.Sc (Examination at the end of V semester) 1
COURSE—13 :: CHROMATOGRAPHYAND INSTRUMENTAL METHODS OF

ANALYSIS
MODEL PAPER
Duration: 2hr Max.Marks: 50M
Section -1
Answer any THREE questions choosing at least one from each part.
Each question carries TEN marks. | 3 X 10 = 30 Marks
PART-A

1. Explain the classification of various chromatographic methods on the basis of Stationery Phase

and Mobile Phase [BT1, CO1]"

2. Support the advantages of Thin Layer Chratography with its applications [BT1, CO2]

3. How column chromatography is used to separate a mixture of organic compounds [BT2,

CO2]
" PART-B
4. Give the block diagram and explain the working, prin{:iple ﬂf HPLC.[Bfg, CO3]
5. Discuss various types of spectro phntﬂmeters mth their Blﬂ.ck_diagrams. [BT2 CO3]
6. Elaborate the working principle of pﬂlarimetér_ with block diagram. [BT3, CO4]

-~ Section-I1

Answer any four of the following questions.

Each question carries FIVE marks. 4x5=20 Marks
7. Brief about the factors affecting Rf-values [BT3, CO1]

8. Brief about the development of chromatogram in TLC [BT3, CO1]

9. Write about two dimensional paper chromatography with example [BT1, CO2]

10. Write a note on mobile phase for Column chromatography [BT3, CO3]

11. Brief deviations from Beer-Lamberts Law.[BT3, CO1]

12. Give the procedure for the determination of Mn by colorimetry. [BT2, CO3]

13. Write about refractometry[BT1, CO1]

s

R R R R R v A vvevevavevivivivivivivi v v
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PITHAPUR RAJAIT'S GOVERNMENT COLLEGE (A) : KAKINADA

BOARD OF STUDIES 2025-26
DEPARTMENT OF CHEMISTRY

III B.Sc., Honors in Chemistry SEMESTER— V

Paper: III - CHROMATOGRAPHYAND INSTRUMENTAL METHODS OF
ANALYSIS

(Course-13)
Question Bank
UNIT-1
Chromatography-Introduction and classification
Essay Questions |
1. Explain the general theory of Chromatographic processes |

2. Briefly explain the classification of chromatography methods
3. What is meant by Rf-values? Explain. Mention some of the factors which influence the Rf-value

Short Answer Questions
1. Give the principle of chromatography

2. Write about adsorbents and their nature

UNIT - 1T
TLC and paper chromatography

Essay Questions
1. Explain the general procedure of thin layer chromatography
2. Explain the following

A) Ascending Paper Chromatography B) Descending Paper chmmatngfaphy
3. Explain the following

A) Radial Paper Chromatography and B) Two Dimensional Paper Chromatography

Short Answer Questions
1. Write about the applications of thin layer chromatography

2. Explain various ways in which spots due to component compounds of a mixture are g ¢
after development of the plate in TLC etected

3. What are the commonly used adsorbents in thin layer chromatography

4. Mention some of the advantages of thin layer chromatography
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UNIT-III
Column chromatography

Essay Questions
1. Explain the theory and principle of Column Chromatography
2. What is HPLC? Explain the theory and principle involved in HPLC
3. Explain the preparation of Dry and Wet Columns

Short Answer Questions
1. Write about important applications of HPLC

2. Write the important applications of column chromatography

g

Spectrophotometry

Essay Questions

1. State and explain Lambert’s Law and Beer-Lamberts Law
2. What are single beam and double beam spectrophotometers? Briefly explain. |

3. Derive an expression for Beer-Lamberts Law

XA v/

Short Answer Questions

ﬂ 1. Write about the applications of Beer—Lamberts law P A

?’ 2. Write about the application of Beer-Lambrts Law for quantitative analy'sis of Fe(II)

3. Write about the application of Beer-Lambrts Law for quantitative analysis of Mn(II)
4. Write about the application of Beer-Lambrts Law for quantitative anz{lysis of Pb(II)

5. What is molar absorptivity
6. What is absorbance and transmittance explain

9 | UNIT-V

R RF

8-
=)
iy
v
'q
p—
=
m_:—
=y
‘<
o
-
=
~
©
—
o
o
—
-
=
o
H.
H
e

Essay Questibns -'
1. Explain the Nature of polarized light, |
2. Elaborate the working of polarimeter,

3. Explain the operation of the polarimeter

4. Explain the Principle and working of Refractometer

Short Answer Questions

1. Write about sample cells in Polarimeter

=
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2. Explain the term optical Purity y |

3. What is the significance the refractive index,

SEMESTER-V ) |
COURSE 13 : CHROMATOGRAPHYAND IN STRUMENTAL METHODS OF
ANALYSIS
Practical Credits: 1 2 hrs/week

~ (Atthe end of VSemester)

[) Separation ot a given dye mixture (methyl orange and methylene blue) using TLC (using alumina as
adsorbent).

2) Separation of mixture of methyl orange and methylene blue by column chromatography.

3) Separation of given mixture of amino acids (glycine and phenyl alanine) using ascending paper

chromatography.

4) Separation of food dyes using Column Chromatography
J) Separation of triglycerides using TLC

0) Verification of Beer Lambert's law. (Using potassium permanganate solution) using

colorimeter / spectrophotometer.

Scheme of Valuation for Practical

Chromatographic Experiment
Procedure-10M

Principle - 5 M

Mobile Phase and Stationery Phase Composition - 5 M
Detection of Spots - 5 M

Rt-values Calculation - 2x5=10 M

Error-5 M

Viva-voce -5 M

Record -5 M

Colorimetric Experiment

Procedure ( Calibration of Instrument ) - 5 M

Principle and Formulae - 5 M

Preparation of Stock Solution and Working Solutions - 5 M
Detection of Absorbance Values and Neat Tabular Form - 5 M
Construction of Calibration Graph - 5 M

Calculation for Two Unknowns - 2x5=10 M

Error-5 M
Viva- 5 M

Record -5 M
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Course Code TITLE OF THE COURSE
CHEM-14A SYNTHETIC ORGANIC CHEMISTRY

HoursAllocated:60 (Theory)
Pre- Symmetry and Photochemistry, Oxidation, 45| 10 4+2
requisites Condensation and Reduction reactions

T T T iy i R R S e
1. Pericyclic Reactions
2. Organic Photochemistry

3. Retro synthesis
4 C-C bond formation, Oxidation and Reduction Reactions.

T .-:i. _-r ‘I * - o, #l- ki, i '._ ' ¥ g e L = - - 1 ’ ; : . el - .. =gl i 1 [ i . il i L_,:. B -
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On Completion of the course, the students will be able

to |
" cO1 |student will acquire knowledge on basic concepts in different types of pericyclic

reactions

m— —— r— * — —— ——— —

reactions |

——

Student shall have op-portunity to understand the im_portance of retrosynthesis I

. lin organic chemistry whichis a key analysis in recent research trends.

" C04 |Students shall Compreh
~lreactions in synthetic organic chemistry.

end the appli_cations of different novel reagents and

Coiree it focus on SKill Development/Employability/Entrepreneurship modules
SkillDe |
velopment Employability Entrepreneurship
Syllabus:

UNIT-1 Pericyclic reactions: Oh
A brief introduction to synthetic organic chemistry - Definition and classification of pericyclic

reactions: Phases, nodes and symmetry properties of molecular orbitals in ethylene,1,3-
butadiene, 1,3,5-hexatriene. Thermal and photochemical reactions. Introduction of Frontier

Molecular Orbitals -
Electro cyclic reactions: Definition and examples, definitions of con and dis rotation, Woodward-

- »

=
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: it ition reactions:
Hoffmann selection rules. (Correlation diagrams are not required) Cycloaddi st
. : iti 00 $
Definition and examples, definitions of suprafacial and antrafacial addition,
Hoffmann selection rules. (Correlation diagrams are not required)

Additional Inputs: Molecular orbitals in alkyl cation and allyl radical. e
UNIT-II Organic photochemistry:

Jablonski diagram-singlet and triplet states -Photochemistry of Carbonyl compounds-

n-m*andn-m* transitions, Norrish type-land type-2 reactions - Paterno- Buchi reaction - Photo
Fries Rearrangement

UNIT-1II Retrosynthesis £

Important terms in Retrosynthesis with examples-Disconnection, Target molecule, FGI,

Synthon, Retrosynthetic analysis, chemo selectivity, regio selectivity & stereo selectivity.
Importance of Order of events in organic s

ynthesis - Retrosynthetic analysis of the compounds:
a. cyclohexene, b: 4-Nitro toluene; c. Paracetamol;
Unit-4: Synthetic Reactions

9h
Shapiro reaction, Stork - Enamine reaction (only alkylation), Wittig reaction, Rnbinsun_
annulation, Bailys-Hillman reaction, Heck reaction, Suzuki coupling, Concept of Umpolung -
Synthesis of aldehydes and ketones using1,3-Dithiane.
Unit-5: Reagents in Organic Chemistry

Oxidizing agents: PCC, PDC, 0s04, Se0?2 (Riley oxidation), NBS.

Reducing agents: LiAlH4 (with mechanism), LTBA Metal-solvent redu
Introduction Catalytic reduction (Heterogeneous catalysis).

Sh

ction (Birchreduction)

2. Organic Chemistry by Jonathan Clayden, Nick Greeves and Stuart Warren, Second Edition,
Oxford University Press

Reference books
1. Pericyclic reactions by Ian Fleming, Second
2. Pericyclic Reactions-A Textbook:

WILEY-VCH.

edition, Oxford University press.

Reactions, Applications and Theory by Sankararaman,

3. Pericyclic reactions-A Mechanistic study by S.M. Mukher;ji,

Macmillan India,
4. Organic synthesis: The disconnection approach by Stuart W

arren, John Wiley& Sons.
5. Reactions, Reagents and Rearrangements by S.N, Sanyal, Bharati Bhawan Publishers
&Distributors
WebLinks;
1. .htt 0 =
2. https Uty *%

3. https://youtu.be/mdWs]WybUcA
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Course outcome & Program outcome mapping

On Completion of the course, the students willbeable =

- n [ =] 1"
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Cf:)l Student will acquire knowledge on basic concepts in different types of
. |pericyclic

#0) reactions

€02 | Student will get the knowledge in understanding the fundamental concepts
? involved in the organic photochemistry and gets acquainted with novel

80| reactions

CQ?{} Student shall have opportunity to understand the importance of retro synthesis
“’, in organic chemistry which is a key analysis in recent research trends.

C%’%ﬁ Students shall Comprehend the applications of different novel reagents and
{811 [reactions in synthetic organic chemistry.

et i F ot gk : -l 4 : Lo i - ':::-, d i V! ! S . _:-'\-\,x
8l TG ﬁ : '@;&hﬁ%ﬁ};ﬁﬁh [Eq( "ﬂmﬁ% ﬁ %:ﬁ? L
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:Low=1; 2: Moderate = High = 3 ; 4: No Correlation =
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.

PO1 : Knowledge in Chemistry : Apply the knowledge of synthetic organic chemistry to the
solution of simple to complex synthesis of organic molecules.

PO2: Problem analysis: Identify, formulate, review research literature, and analyze simple
tocomplex problems reaching substantiated conclusions using fundamental

principles of
synthetic

organic chemistry.
PO3: Design/development of solutions: Design solutions for simple to complex problems and
designing novel routes for the synthesis of bioactive / active pharmaceutical ingredients

PO4: Conductinvestigations of complex problems: Use fundamental research-based knowledge and
available research methods including design of experiments, analysis and interpretation of data, and

%
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Synthesis of the organic molecules.

POS : Modern tool usage: Create, select, and apply appropriate techniques, resources, and IT tools for
modeling and interpretation of simple to complex organic molecules.

PO6 : Society: Applying the contextual knowledge to assess societal, health, safety, legal and cultural
issues.

PO7: Environmentand Sustainability: Understand the importance of synthetic organic chemistry for
various solutions in societal and environmental context and demonstrate the knowledge and need
for sustainable development.

PO8 : Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the science-based practice. |

PO9 : Communication: Communicate effectively on issues related to synthetic organic chemistry with
the chemistry community, being able to write the effective reports and documentation,
presentations, ' ' |

PO10: Life-long learning: Recognize the need for, and have the preparation and ability to engage

synthetic organic Chemistry,

chemical reactions and their synthetic ntility. i (i P ,

PSO-3: To acquaint with safety measures in laboratory and develop skills in' proper handling of
chemicals and apparatus/instruments and carry out experiments, record the ‘observations and
present the inference /results . ; ity ' '_ Ll

PSO-2: To understand the structure and properties of reagents, Characteristics mechanisms of

'Welightage to content Semester -V -

Paper-6A
-‘ Long | Short | Total | AsperBlooms
S.No Course Content Answerl P AnSWer | miarlis Tihisiomy
4 | ' ! | . . U i _'
1 Pericyclic reactions T 2 1 25 nderntan-d}ng_
| | - . Application
_ . | | Remembering,
2 Organic Photo Chemistry 1 2- 20
| ' Understanding
A .
3 Retrosynthesis 1 1 15 nalyzing &
Creation
Evaluati
4 Synthetic Reactions 1 2 20 va_ Waran,
Understanding
. Reagnnts in Organic 1 1 15 Applicannn &
Chemistry Creation
TOTAL 6 y 95
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P.R. GOVERNMENT COLLEGE (A), KAKINADA
111 YEAR B.Sc (Examination at the end of Vsemester)

(Synthetic Organic Chemistry)
Paper-14A

MODELPAPER
Duration: 2hrs Max.Marks:50
———-—-——-————-——-—————_—————-———_——'—
PART-A _
Answer any THREE of the following questions by choosing at least ONE from each section.
Each carries TEN marks. 3X10=30M
SECTION -A

1. How do you explain [2+2] - cycloaddition reaction with example with any one method

2. Elaborate Paterno-Buchi reaction and Norrish type- Il reaction with an example.

3. Devise ways for retrosynthetic analysis of Cyclohexene and Paracetamol.
SECTION -B
4. How can you describe the mechanisms of Suzuki coupling and Robinson annulation.

5. Suggest the acceptable mechanism for reduction with LiAlH4 and give any two synthetic

applications of LiAlH4.

6. Discuss Electro cyclic reactions by taking anyone example with any one method.

PART-B

Answer any Four of the following questions. Each carry FIVE marks 4X5=20Marks
2 Draw the Molecular orbital diagram of 1,3-butadiene.
8. How would you generalize Norrish Type-I reaction.

9. What is Photo Fries rearrangement

10. What can you infer Target molecule and synthon with an example.

11. Suggest the mechanism of Stork- Enamine alkylation reaction.
12. Explain Heck reaction with mechanism.

13. How would you present Se0: as an oxidizing agent?
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LABORATORY COURSE
Practical Paper - 14A: Synthetic Organic Chemistry

(at the end of semester V) 30hrs (2h/W) S50Marks

Learning Out comes:
On successful completion of this practical course, students shall be able to:

1 Detect the extra elements in organic compounds in green conditions.
2. Demonstrate the green synthesis and cunvennunal method for the synthesis of organic
compounds.

Practical (Laboratory) Syllabus

1. Green procedure for organic qualitative analysis: Detection of N, S and halogens

2. Rearrangement reaction in green conditions: Benzil-Benzilic acid rearrangement
3. Radical coupling reaction: Preparation of 1,1-bis-2-naphthol

4. Benzoylation of aniline (Schotten Baumann reaction) | |

b Green reduction reactmn Synthesm of dlhydrn pyrlmldmﬂne

Lab References: iy ' BRI |

1. Vogel A.l. Practical Organic_(.‘..hemistry, Longman Grdup' Ltd.

2. Bansal R.K. 'Labnratﬂry Manual of Organic Chemistry, Wiley-Eastern,

3 Ahluwalia. And Aggarwal R. Cnmprehensive Practical Drgﬁnic Chemistry, University
press. ' ¥l | ' e | ke

4. Mann F.G and Saunders B. C Practical Organic Chemlstr}f, Pearsun Educatmn

Co-Curricular Activities:

a) Mandatory:(Lab/field tralmng of students b}r teacher: (1ab: 10+field: 05)

o, For Teacher: Training of students by teacher in laboratory and field for not lessthan15 hours
on the field techniques/skills of preparation of acétaﬁilide, prep'aratidn 'ﬁ_f a_zu'dy'e', use of
separating funnel for solvent extraction, separation of 'urgani{i'cﬁmpuﬁ'nds in a mixture.

6. For Student: Student  shall visit a related industry/ ChEIﬂlStI‘}F labnratnry in
universities/research organizations/private sector faclllty and nbsewe the techniques used for the
separation of organic compounds. Write their nbservatmns and submit a hand written
fieldwork/project work report not exceeding10 pages in the given format to the teacher.

74 Max marks for Fieldwork/project work Report:05. |

8. Suggested Format for Fieldwork/project work: Title page, student details, index page,

details of place
visited, observations, findings, and acknowledgements.

9. Unit tests (IE). ,
b) Suggested Co-Curricular Activities
Training of students’ by related industrial experts.

1. g y P

5 Assignments, Seminars and Quiz (on related topics), collection of videos and other
material.

3 Visits of facilities, firms, research organizations etc.
4' [nvited lectures and presentations on related topics by field/industrial experts
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SCHEME OF VALUATION
Practical Paper - 14A:: Synthetic Organic Chemistry
(at the end of semester V)

Correct Equation with 10 marks
Mechanism
Procedure 10 marks
Recrystallization 10 marks
Yield 10 marks
Record 05 marks
Viva voce 05 marks
TOTAL 50 marks
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CourseCode TITLE OF THE COURSE 111 B.Sc.

;:{51 CHE- ANALYSIS OF ORGANIC COMPOUNDS (V Semester)

Program & Semester

Teaching Hours Allocated:45 (Theory) LT P Cr

Pre-
requisites Separation techniques- 1 & II

Various Spectroscopic techniques(IR,N MR,MASS) 45( 10 30 3+2

f‘ = Yo iy g A R s L e T T - B i i
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1. Identify the i 2 RN RN R L O
. ‘n ify the importance of NMR in the structural elucidation of organic compound.
2. Gains knowledge in Mass spectrometry.

3. Structural elucidation by IR, NMR and Mass spectroscopic techniques.
4. Applications of Paper and Thin layer chromatographic techniques.

>. Demonstrate the Knowledge gained in solvent extraction for the separation of
organic compounds.

k i b IE ] R Ty TN o e 2k ] i o .
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_.On Completion of the course, the students will be able'to., . ..
r-:‘Gol- , ; : i ! T o L ey T e Tl B Y P, PR ey e L o Ll b Tt L e
Sty Identify the importance of NMR in the structural elucidation of organic
. [compound. |

"_7:'_(302"."' Identify the importance of mass spectrometry in the structural elucidation
-~ | oforganic compounds

"CD,%-.__-;' Acquire the knowledge on structural elucidation of organic compounds

-

-

- CO4 |[Understand various chromatography methods in the separation and
identification of organic compounds.

| CO5 |Demonstrate the knowledge gained in solvent extraction for the separation
. |oforganic compounds

foursewithfocusonemployability/entrepreneurshipy
Skill
Development

Employability Entrepreneurship

Syllabus:

Unit-I: Nuclear Magnetic Resonance (NMR) spectroscopy 9 hours

it b
TR

P L e
r!..-l A

Principles of nuclear magnetic resonance, equivalent and non-equivalent protons, position of

signals. Chemical shift, NMR splitting of signals - spin-spin coupling, coupling constants.

Applications of NMR with suitable examples - ethyl bromide, ethanol, acetaldehyde,

1,1,2tribromo ethane, cthyl acetate, toluene and acetophenone.
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Unit Il Mass Spectrometry 9 hours

A brief introduction to analysis of organic compounds

Basic principles, Instrumentation - Mass spectrometer, electron lonization (Electron

Impactionization, EI), Molecular ions, metastable 1ons, Isotope abundance. Easlc
fragmentation types. Fragmentation pattems in Toluene, 2-Butanol, Butaldchyde,
Propionicacid.

Unit-11I : Structural elucidation of organic ompounds using IR,NMR & mass spectraldata-
9 hours

2,2,3,3-Tetramethyl butane, Butane-2,3-dione, Propionic acid, and methyl propionate.
Phenyl acetylene, acetophenone, cinnamic acid, and p-nitroaniline.

Unit-1V: Separatiun techniques-1 (9 huﬁr}

Solvent extraction- Principle and theory, Batch ektractiqn technique, application of batch
extraction in the separation of organic compounds from mixture- acid & neutral, base &neutral.

Chromatography — Principle and thehfy,-'cl_assificatinn, "ty.pas of adsorbents, eluents, Rf values,
and factors affecting Rf values. ' 4 R S

Thin layer chromatography - principle, exp erimental prﬁc’eduré, advanfﬁges and applications.

Unit-V: Separation techniciues -2(9 hﬁhrsj

Paper chromatography- Principle, experimentﬁl pmced_uré, ascending, descending, radial
and Two-dimensional applications. ' iy A

Column chromatography ' - Principle, classification, .experime_ntalg procedure and
applications. | | &y ol

HPLC- Principle, Instrumentation — block diagram and applications.

Gt b .
¥ I'r' po S
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1) Organic S_pectrﬂscﬂpy by William Kemp,'Third Edition, 'Palg'rave USA.
2) Introduction to Spectroscopy by Pavia, Lamp man, Kriz and Vyvyan, Fifth edition

3) Organic Spectroscopy: Principles and Applications by Ja
edition,Alpha Science. y Jag Mohan, Second

4) Spectroscopy of Organic Compounds by P.S.Kalsi, Seventh edition New Apge
International. : -

5) Spectroscopic Methods in Organic Chemistry by Tan Flemin 11
Scventh edition, Springer. g and Dudley Williams

6) Fundamentals of Analytical Chemistry by F.James Holler, Stanl
DonaldM.West and Douglas A.Skoog, Ninth edition, Cﬂngage., anley R Crouch,

7) Analytical Chemistry by Gary D.Christian, PurnenduK.Dasgupt -
Seventh cdition, Wiley. gupta and KevinA.Schug,
8) Quantitative analysis by R.A.DayJr.andA.L.Underwood, Sixth
Pearson.9)Text book of Vogel's Quantitative Chemical Analysis, Sixth
Pearson.

¥

edition,
edition,
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1. https://voutu.be/rzF-dW08UIlw
2. https://youtu.be/bPsXkPYex]Y

3. https://voutu.be/inbiTYISNIw
4. https://www.youtube.com/watch?v=qpZhc2Zn TI

Course outcome & Program outcome mapping

. 1 0n Completion of the course, the students will be
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1.CO1 [Identify the importance of mass spectrometry in the structural elucidation

P 5
i ani| of organic compounds
.CO2: | Acquire the knowledge on structural elucidation of organic compounds

'ﬁi?;ﬁ-\.l SR B K
AT e

”#CGE" Understand various chromatography methods in the separation and

« ¢ lidentification of organic compounds.
.:.CO04%|Demonstrate the knowledge gained in solvent extraction for the separation
“|of organic compounds

Ao e W S AL

' o
= i T A T ; .hx.xﬁf‘-ﬂ.“%ﬁ""- g
VR L RS ﬁxj}:ﬁfﬂﬁ?sﬁ R,

1: Low=1; 2: Moderate=2; 3:

CODH 1| 2 | 2 |. 3 R e o 1 2 2
CEN 1 [ 12 [ 27 30| 2w Ti| dninid 2 2
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ECTART S 1. | 2.4 2,] .2 Yo 10| L ook |2 2 2

PROGRAMME OUTCOMES
At the completion of the B.Sc. Chemistry program, the students of our Department will be able to:

(PO1) Knowledge : Attain in depth knowledge about the fundamental principles, essential facts,
conclusions and applications of chemical and scientific theories in various domains of chemistry.

(PO2) Critical Thinking: Carry out experiments in the area of organic analysis, estimation, derivative
process, inorganic semi micro analysis, preparation, Kinetic, conductometric and potentiometric
experiments and spectral analysis applying the domain of critical thinking.

(PO3) Problem Solving : Define the background of reaction mechanisms, complex chemical structures,
instrumental method of chemical analysis, and separation techniques and apply appropriate techniques
for analysing specific problems both qualitatively and quantitatively in laboratories and in industries.

(PO4): Usage of modern tools: Create data using modem chemical tools and ICT for modeling and
analyze the data obtained from sophisticated instruments (like UV-Vis, FTIR, NMR, GCMS,
Fluorescence, SEM, TEM and XRD) for chemical analysis

(POS) :Communication: Develop Skills to evaluate, analyze and interpret the chemical information
and data and to communicate effectively within the chemical community and with society at large, such
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: ke effective
- ‘ cumentation, ma
as, being able to comprehend and write effective reports and design do

presentations, and give and receive clear instructions.

i in the field of chemical
(PO6): Life-long Learning : Demonstrate scholarly attitude to pursue a career In

: Ing in
Fy . 2 t and life-long learning
education and research and have the zeal and vision to engage in independen
the broadest context of technological and social change.

i i for green and
(PO7) Ethical Practices and Social Responsibility: Generate ideas and solutions gr

1 1 of
1 ) arch in frontier areas
sustainable ChElTliStfy and ﬂppl’ﬂﬂﬂh towards planmng and execution of rese
chemical sciences.

PROGRAM SPECIFIC OUTCOMES (PSO's)

At the time of graduation, our under graduates would be able to: | R, .
PSO 1- Evaluate, analyze, interpret and effectively apply the basic laws, principles, phenomena,

i ' : : Y ' ' nd analytical
processes and mechanisms involved in the domain of organic, inorganic, physical a y
Chemistry

PSO2 - Demonstrate the kn

owledge of ChemiSt’r}f in the domain of research, education and perspective
€ntrepreneurship. ' - ) ;

PSO3 - Evaluate distinct problems in the field

of chemical data analysis, scientific interpretation and
reaction mechanisms with an understanding on b

asic tools to be employed. |

Weightage to content Semester -V Paper-Gen CHEXV -A |

SNo Chiitss Conp - Long | ' Short . | Total . | = As per Blooms
| | Answer | 'Answer ‘| 'marks Taxonomy
1 | Nuclear Magnetic Resonance g i |iiing vnderstanding
(NMR) spectroscopy b I Evaluating
2 MassSpectrumetr}r . o . -Analyzing,
L% L& | 150 |APPlying
Structural elucidation of organic A _ | |
3 compounds using IR, NMR & 1 1 , Analyzing, |
mass spectral data S 2k it Applying
4 Separation techniques-1 2 2 25 Remembering,
Applying
5 | Separation techniques-2 1 1 20 |[-valuating,
Creation
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P.R. GOVERNMENT COLLEGE(A),KAKINADA

III YEAR B.Sc (Examination at the end of Vsemester)
Paperalfﬂ :: Analysis of Organic Compounds
MODELPAPER

Duration: 2hrs.30Min Max.Marks:50

—_ — e e

Section -1
Answer any three of the following questions. Must attempt at least one question from each part.
Each question carries 10 Marks. 3X10=30M
Part - A

1. i)Explain the Principle of nuclear magnetic resonance Spectroscopy.
ii) Identify and explain the NMR signals of the following compounds: acetaldehyde & toluene.
2. 1) What is the significance of [sotopic abundance in Mass Spectrometry?

1i) What are metastable ions? How can you describe their characteristics?

3. Write the IR, NMR, and Mass spectral analysis for 2,2,3,3-tetramethyl butane and

methyl propionate.

Part— B

4. Explain the Principle, experimental procedure and advantages of Thin-

Layer Chromatography?

5. How would you elaborate ascending, descending, radial and two-dimensional paper
chromatography. Suggest any of its applications.
6. Explain the Principle, experimental procedure of separation of acid and

neutral compounds from their mixture.

Section -I1

Answer any four of the following questions. Each question carries 5 marks. 4X5=20M

7. Explain equivalent and non-equivalent protons with suitable examples.
8. Define Chemical shift and coupling constant

9. Elaborate on McLafferty rearrangement.
10. What is the IR & NMR spectral data analysis for Propionic acid.
11. Explain Batch extraction.

12. Define Rf value, explain factors affecting Rf value.

13. Explain the principle involved in HPLC chromatography,
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LABORATORY COURSE
Practical Paper - GEN CHE XV-A:: Analysis of Organic Compounds
(at the end of semester V) 30hrs(2h/W) 50Marks

Learning Qutcomes:
On successful completion of this practical course, student shall be able to:

»  Aquire knowledge on Spectral Identification of organic compounds using IR,
NMR, MASS spectra’s.

* Learn the procedure how to separate the given binary

organic mixture using Solvent Extraction.

{ Practical (Laboratory) Syllabus:

:

'!"H'H"\""—'—"ll'l—""-‘"—-'-‘lr'-—-df—l-.-—--———-- = —

e pilli— . & = - — o ik R e - e W T S . i i i = ¥ 1y g— i -

1) Spectral identification of following Organic compounds by using IR, NMR, MASS spectra’s.

a) Propanoic Acid.
b) Ethyl Acetate.
c) Butanone,
d) 1,2 di bromo ethane.
e) 2-Propanol
f) Anisole
g) Acetamide
h) n-hexyl amine.
2) Separation of organic compounds in a mixture (acidic compound + neutral compound) using
solvent extraction.

3) Separation of organic compounds in a mixture (basic compound+ neutral compound) using

solvent extraction.

E‘ il sl oy HAS Y W Y e =L R - B i i - i -3

1) Spectrometric Identification of Organic compounds, R.M. Silverstein, F.X. Webster and D.].
Kiemle, 7th Ed., (Wiley).

2) Practical Organic chemistry by Mann& Saunders.

3) Vogel A.l.Practical Organic Chemistry, Longman Group Ltd.

4) Bansal R.K. Laboratory Manual of Organic Chemistry, Wiley-Eastern.

5) Ahluwalia V. K. and Aggarwal R. Comprehensive Practical Organic Chemistry,University

press.MannF.G and Saunders B.C, Practical Organic Chemistry, Pearson Education.
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SCHEME OF VALUATION

Practical Paper - 7 A:: Analysis of Organic

Compounds (at the end of semester V)

Spectral Analysis:

IR ANALYSIS 10M |
NMR ANALYSIS | 1oMm
MAS“S‘;{NALYS-IS T — -Hlbgi.— jioks
STRUCTURE OF COMPOUND T 05M
RECORD 1OM
VIVA 0OSM
VOCE
a. Nature of the mixture S marks
b. Separation of the mixture into two components 10 marks

Systematic analysis of each component which involves following

c. Preliminary Tests (Ignition, M.P/B.P, Unsaturation) 03 + 03 marks
d. Detection of extra elements 04 + 04 marks
e. Detection of the functional group (Preliminary & 04+ 04 marks
Confirmation)
f. Report 01 + 01 marks
g. Viva voce 06
h. Record 05
TOTAL 50 marks

(¥ scanned with OKEN Scanner



=

PR GOVE i IENT Program & Semester

COLLE GE(A),KAJ{INADA _
II B.Sc.
e e S - [MICROBIOLOGY(H)
Clourse Code TITLE OF THE COURSE (SEMESTER — III)
MINOR-3B |course -5B: ENVIRONMENTAL CHEMISTRY
Teaching

Hours Allocated: 45 (Theory) (3 hrs. / Wk.) L T|P

Pre-requisites: | Basic knowledge about Environment and its scope 45 10| 30 2+1

and 1mportance.

"t--——n.!F.‘-i.,_ - s T

_ Course Objectives: .

3T =
= e ol & ey B gk R =7
2 Ering o r.E. T T 0 & L A L ~ 3 =
o, i L l._'l.-.._ W g WO i - 3

1. To inculcate basic knowledge on basic concepts of environmental
Pollution.

2. To illustrate the classification of segments of environment.

3. To provide knowledge and applications on various types of environmental pollutions.
4. Tounderstand about the concepts of ecosystem and Bio-diversity.

=
1,1.
= gt 5 i i T u.-h'_l..l‘-'h‘—!.-—l.r"@- _.l'#], .I'\-!-1_\-.|l
Lo o e ml - ..-,.. .'._.. F-r...— = o _..l o ;- L -_-~_1..|-_-_ -\..-;\- T fed T i
PLE =T A i . _I. T a=r -_ | o e ‘_'.

COol To inculcate basic knowledge on basic concepts of

Knowled
Eeon environmental Pollution. SRR
CO2 To understand the classification of segments of Uiidsstuii
e environment.
_ To provide knowledge and applications on various types of
CO3 environmental pollutions. Knowledge
i To understand about the concepts of ecosystem and Bio-diversity.
CO4 Understand
Skill Employability Entrepreneurship 5
Development e
Syllabus:
UNIT-1
Introduction oh [

Concept of Environmental chemistry-Scope and importance of environment in now adays

Nomenclature of environmental chemistry — Segments of environment - Natural '

resources — Renewable Resources — Solar and biomass energy and Nonrenewable resources

— Thermal power and atomic energy — Reactions of atmospheric oxygen and Hydrological
cvcle.
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UNIT-II
Air Pollution . O9h

Definition — Sources of air pollution — Classification of air pollution — Acid rain —
Photochemical smog — Greenhouse effect — Formation and depletion of ozone — Bhopal gas
disaster — Controlling methods of air pollution.

| UNIT-1II .
Water pollution _ _ 9h

Unique physical and chemical properties of water — water quality and criteria for finding of
! water quality — Dissolved oxygen — BOD, COD, Suspended solids, total dissolved solids,
I alkalinity — Hardness of water — Methods to convert temporary hard water into soft water —
Methods to convert permanent hard water into soft water — eutrophication and its effects —
principal wastage treatment — Industrial waste water treatment.

UNIT-IV - . - o
Chemical Toxicology i | : R + Adih e - 9h

Toxic chemicals in the environment — effects of toxic chemicals — cyanide and its toxic
effects — pesticides and its biochemical effects — toxicity of lead, mercury, arsenic and
l UNIT-V RN . | .

| Ecosystem and biodiversity A ) g ERE N N ik gl
Ecosystem

| Concepts — structure — Functions and types of ecosystem — Abiotic #nd biotic c.umpnnents -

Energy flow and Energy dynamics of ecosystem -~ Food chains — Food web — Tropic levels
| — Biogeochemical cycles (carbon, nitro gen and phosphorus) Mo e

} | Biodiversity

Definition — level and types of biodiversity — concept - significance — magnitude and

|
J' distribution of biodiversity — trends - biogeographically classification of India — biudiversity
" at national, global and regional level.

List of Reference books

I. Fundamentals of ecology by M.C.Dash
2. A Text book of Environmental chemistry by W. Moore and F.A. Moore

3. Environmental Chemistry by Samir k. Banerji

(¥ scanned with OKEN Scanner
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PROGRAMME OUTCOMES (PO’s)
At the completion of the B.Sc. Chemistry program, the students of our

department will be able to:
(PO1) Knowledge: Attain in depth knowledge about the fundamental principles,

essential facts, conclusions and applications of chemical and scientific theories in

various domains of chemistry.

(PO2) Critical Thinking: Carry out experiments in the area of Environmental

analysis, estunatmn hardness of water, preparation, Kinetic, experiments and

water analysis applymg the domain of critical thinking.

(PO3) Problem Snlvmg Define the backgmund of heavy metals like Pb,

As,Cd,Hg. Cycles of N,C,P. Determination ﬂf carbunate and Bicarbonate in water
sample and also analy51s of alkalmlty and turbldlty PO

(PO4): Usage of modern tnnls Create data usmg mﬂdem chemical tools and ICT
for modeling and analyze the data obtained from saphlstlcated mstruments (like
UV - Vis, FTIR, NMR, GCMS Fluﬂrescence, SEM TEM ancl XRD) fﬂl‘ chemlcal
analysis | |

(PO5): Communication: Develop Sk1115 to evaluate anﬁlyze and mterﬁret the
chemical information and data and to cummumcate effectwely Wlthm the

chemical cnmmumty and with snmety at Iarge such as, bemg able to

comprehend and write effectlve reports and demgn ducumentatmn make
etfective presentations, and glve and receive clear mstructmns
(PO6): Life-long Learning: Demonstrate schularly attlh.lcle to pursue a cm:eer in

the field of chemical education and research and have the zeal and vision to

engage in independent and life-long learning in the broadest context of

technological and social change.

for green and sustainable chemistry and approach towards plannmg and

execution of research in frontier areas of Environmental chemical sciences

PROGRAM SPECIFIC OUTCOMES (PSO's)
At the time of graduation, our under graduates would be able to:

PSO 1- Evaluate, analyze, interpret and effectively apply the basic laws

principles, phenomena, processes and mechanisms involved in the domajn of

organic, inorganic, physical, analytical and Environmental Chemistry

(3 Scanned with OKEN Scanner
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PSO2 - Demonstrate the knowledge of Chemistry in the domain of research,

education and perspective entrepreneurship.

PSO3 - Evaluate distinct problems in the field of Environmental data

analysis, scientific Interpretation and analysis of water,Air,Soil with an

understanding on basic tools to be employed.

WEIGHTAGE TO CONTENT
N?} Course Content| Essay Short Total Question Relates as per
(10M) (5M) marks Bloom's Taxonomy
1 UNIT-I 1 1 15 Remembering,
| understanding
2. UNIT-II 1 v, 20 Analyzing,
Remembering
8 UNIT-III 2 1 20 Analyzing,
Remembering
4. UNIT-IV 1 1 25 Analyzing,
Evaluating
. UNIT-V 1 1 15 Evaluating
Total 6 7 95
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PITHAPUR RAJAH’S GOVERNMENT COLLEGE(A)

1 I TER-II
DURSE-MINOR-5B: ENVIRONMEF NTAL CHEMISTR
MODEL QUESTION PAPER
TIME: 2 hrs. MAX. MARKS: 50
SECTION-A
Answer any THREE questions choosing at least ONE question from each section Each carries 10
Marks
. g _ 3x10=30M
1. One question is to be set from unit-1
2. One question is to be set from unit-I1 iy
3. One question ils to be set from unit-III
SECTION-B
4. One question is to be set from unit-III
5. One question is to be set from unit-IV
6. One question is to be set from unit-V
Answer any FOUR questions Each ca rrys FIVE marks. 4x5=20M

7.0ne question is to be set from unit-I

8. One question is to be set from un.it'-ll

9. One question is to be set from unit-]1
10. One question is to be set from unit-III

I1. One question is to be set from unit-IV

12. One question is to be set from unit-V

13. One question is to be set from unit-V
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QUESTION BANK

10.

11.

12,

ESSAY QUESTIONS

Explain the Segments of Environment.

Discuss about Renewable and Non-Renewable energy resources with examples.

Explain the reactions of atmospheric Oxygen.

Discuss about Hydrological cycle.

What is Air pollution. Explain classification and control measures of Air pollution.

Explain a) Acid rains  b) Global Warming  c¢) Formation and depletion of Ozone layer |

d) Bhopal Gas disaster ¢) Photo chemical smog
Give the methods to convert Permanent hard water into soft water.

Give the methods to convert Temporary hard water into soft water.

What is the quality parameters of water.
What is Eutrophication. How industrial waste water is purified.

Explain the Toxicity of a) Lead b) Arsenic ¢) Mercury  d) Cadmium.

Define Ecosystem. Explain the types of Ecosystems.

13. Give detailed account on Biodiversity.

SHORT ANSWER QUESTIONS

I.

2'

8.

9.

Explain the importance of environment in now a day.
Give about the hardness of water.

Discuss briefly about Food chain and Food web.

What are the toxic cffects of cyanide on the environment.
Explain the biochemical effects of Pesticides.

Define biotic and abiotic components.

What are the functions of Ecosystem.

Define the terms 1) COD 11) BOD

Write about biogecochemical cycles of C, N, P

10. Explain biogeographical classification of India.
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e SR R R E (sEMESTER — 1IN
Course Code TITLE OF THE COURS

e Course MINOR-5B: ENVIRONMENTAL
CHEMISTRY

. P C
Teaching Hours Allocated: 30 (Prachcal) LT
i i - :
Pre-requisites ~ |Preparation of standard solutions and handhng of - 2
laboratory apparatus and mstruments

| !
P B ) -.'l‘kF:'-‘ R L _ﬂ__}' i .a Ty .::‘*E‘E'EJ'J.%EE -f'-".'ﬁ_P Fﬁ"r&%ﬁ
i, ??‘quﬁéﬁ’v‘ 1@-.1‘-'&1,-,._? };" s .-J-{l:_u_:.? AEE -'"":":b% _f‘;'!""ﬁq ! r.*ré .:1!."

e e S A R el

* To demonstrate basic knowled g'e'abciﬁt the handliﬂg-'ﬂf labqratury appamms
* To illustrate knﬁ{wlédge about the prepafﬁti on of standard solutions

»  To provide hands-on t_fﬁinin'g for the detern_linatiun-'nf different organic compound:

e

Eourse Outcomes:

! s A Y AETL A P T i T o n i u : 5'-: .-.n'_;.-hf..-p.q
T -:_-* ":l"-': ,1*‘;,., L-a i Lomand .hr'"'z i * =
e ) L Jmfﬂ.rm

aaat
011 Cumplehnnmf the ourse, ithe stud em u,@ L

I RAERE L o T e, e T oy e '!ﬁ*“"*ﬂ*q-hﬂr-&%w**f;ﬁﬁ e
g 3e f ." YA e "b-_- 1. }.,_:.r..“;“”'},rf Fi{j@pﬁf;ﬁ:‘»{?"ilf:ﬂfn ﬂ'ﬁ?ﬂ"ﬁiuud*%ﬁ' ¥ hﬂl‘i’f:i’ﬂbli Jﬁ}%?gﬁﬁuﬁqﬁ T

C O"h-‘-"'ff-i Learn to Handle and caltbratc the common labﬂratnry glass appﬁra’t-l;é and 5

*linstruments

CD 2}_; ~ |Get practical skill to the preparation of different standard solutions used for

|quantitative analysis

CO3 (Identify and confirm the structure of a given organic compounds

CO4 |Principles and applications of different molecular spectra

Course withfocusion.employabilityl/ientrepreneurshipi/iSkillDevelopment

modulesgs

" T A e
ili O
Development Employability EntrEprEneurship S
Ik S SR
Fisdineed,

e i E————
_———__-__—_— _'-_---_-_-_.__l_-___'_'—l—-—._
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LABORATORY COURSE -1l SOM

Practical Paper -minor5B (atthe end of semester V) 30 hrs(2h/ W)

Determination of carbonate and bicarbonate in water samples

2. Determination of hardness of water using EDTA

a) Permanent hardness
b) Temporary hardness
3. Determination of Acidity of water samples
4. Determination of Alkalinity of water samples

5. Determination of chlorides present in water samples

=W -|-r'-|"h||. O iy L B B s W B gk
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CLO-PLO O Mapping: ..

_..-‘-'_I'-:ﬂ.

1: Slight [Low]; 2: Moderate [Medium]; 3: Substantial [High], 4: (No Correlation)
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SCEME OF VALUATION

1. Procedure — 10M

7 Tabular form and values -15M

% of error

3.Below 1% 15

4. 1-2% Error — 10

5. >2%-5M

6. Record-05M

7. Viva-5M
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Program & Semester

Course Code TITLE OF THE COURSE_ 11 B.Sc. Minor

MIN CHE-6 MINOR 6 : CTN%MATOGMPW Chinlatry
INSTRUMENTAL METHODS OF ANALYSIS

Teaching Hours Allocated: 45 (Theory)

Pre - Funda‘mental Knowledge in functional Groups of

requisites Organic compounds and their general formulas

At the 'El'ld of the course, the students will be able to
1) Identify the importance of chromatography in the separation and identification of compounds in a mixture

2) Acquire a critical knowledge on various chromatographic techniques.

3) Demonstrate skills related to analysis ﬂf water using different techniques.

4) Understand the pnnclples of Spec:tmchemlstry in the determination of metal ions.

5) Comprehend the applmatmns of atomic spectroscopy.

SR .. OniCompletion of the course, the students will be’able tol 1T AT e
6@1&'1‘1&11{11& in depth of various various Chromatographic and instrumental methods for

4"‘; "“Lm‘? ““lanalysis

f%jc’ai {{[Understand the basic concepts of Chromatography and allied techniques

““'“réj‘\ Learn and identify applications of AAS and AES

4(:54 /[Understand the reactivity and structure of different functional groups of

" lcompounds |

Foursewithifoctision el

ISkill Development

mployability/ent

repreneurshi;

. H'IHI-

H'p' s
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| 5
COURSE 14: CHROMATOGRAPHY AND INSTRUMENTAL METHODS OF ANALYSI
I

Syllabus:

Unit-1: Chromatography-Introduction and classification

Principle, Classification of chromato graphic methods, Nature of adsorbents, eluents, Rf—valuas, factors

affecting Rf-values.

UNIT-2: TLC and paper chramatography |

Thin layer ch !‘ﬂmﬂtngraphy Prmalpla Expanmantal pracadura praparatlan af platas adsarbants
and solvents, davalapmant of ahramatagram datactlan of spats apphaatmns and advantages :

Paper Chromatography: Prmmpla Exparlmantal pracadura chalca af papar and salvants vanaus

modes of development- aacandmg, daacandmg, radlal and twa dlmanalanal apphcatlana

UNIT-3: Column chramatagraphy: Moy

¥

Column chromatography: Prmmpla a1a551ﬁaat1an Exparlmantal praaadura atatian'arji and _mgbile phages
development of the Chromatogram, applications, i i 4t Wl AR AT,

HPLC: Basic principles, instrumentation—block diagrala' and appliaaf_'iaaa."" B

UNIT-4: Spectrophotometry - W R Uity '

Principle, Instrumentation : Single beam and double baam spaatramater Baer-Lambart S law

Derivation and deviations from Beer-Lambert’s law,

applications of Beer-Lambert’s law

Quantitative determination of Fe+2, Mn+2 and Pb+2 _

UNIT-5: Polarimetry and Refractometry

Polarimetry and Refractometry: . | |

Polarimetry : Naturc of polarized light, polarimeter, sample cells,

operation of the polarimeter, optical purity.

Refractometry; The refractive index, Refractomeler.
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List of Reference books:

l) Fundamentals of Analytical Chemistry by F.James Holler, Stanley R Crouch, Donald

M.West and Douglas A.Skoog, Ninth edition, Cengage.

2) Analytical Chemistry by Gary D.Christian, PurnenduK.Dasgupta and Kevin A.Schug,
Seventh edition, Wiley.

3) Quantitative analysis by R.A.DayJr .and A.L.Underwood, Sixthedition,Pearson.

4) Text book of Vogel's Quantitative Chemical Analysis, Sixth edition/Pearson.

5) Instrumental methods of Chemical Analysis by Dr.B.K.Sharma 1981
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SEMESTER-V
' 1S
MINOR 6: CHROMATOGRAPHY AND INSTRUMENTAL METHODS OF ANALYS

2 hrs/weck
Practical Credits: 1

IL.
Learning Outcomes:

On successful completion of this practical course, student shall be able to:

1) Perform the separation of a given dye mixture using TLC

2) Learn the preparation of TLC plates

3) Demonstrate the separation of mixture of amino acids using paper chromatography

4) Acquire skills in using column chromatography for the separation of dye mixture.
I1L.
Laboratory course Syllabus:

1) Separétinn of a given dye mixture (methyl orange and methylene blue) using TLC (using alumina as
adsorbent). '
2) Separation of mixture of methyl orange and methylene blue by column chromatography.

3) Separation of given mixture of amino acids (glycine and phenyl alanine) using ascending paper
chromatography. '

4) Separation of food dyes using Column Chromatography
5) Separation of triglycerides using TLC

6) Verification of Beer Lambert's law. (Using potassium pcrmaﬁganatﬂsnluﬁun) using

colorimeter / spectrophotometer.

IV. List of Reference books:

1) Text book of Vogel's Quantitative Chemical Analysis Sixth edition, Pearson.
2) Vogel A.I .Practical Organic Chemistry, Lnngman Group Ltd. =
3) Bansal R.K. Laboratory Manual of Organic Chcmlstry Wlley-Eastern

4) Ahluwalia V. K. and Agarwal R. Comprehensive Practical Organic Chemistry,University
press. |

5) MannF.Gand Saunders B.C, Practical Organic Chemistry, Pearson Education.

Course outcome & Program outcome mapping

S ————

k)n Cumplehun of. the cnurse, the students wﬂl bq able* “*"’*"J’F

2= e o . 'ﬁ':ﬂ * e ; W
\“E Rt ‘, sty -*." 1‘. ol iy -.t:“- P e ”.,. e SR 'u‘ RO &q :" “ﬁ '?‘-{"r"‘;i"*'?*iﬁ ML

. C Ol In dep th understﬂndlng of theory in Chrnmatngraphy and Instrumental met.hﬂds

(¥ scanned with OKEN Scanner



CO?- Understand and explain properties in various chromatographic methods , types|
- | of solvent systems, principles etc.

CO3/|Understand the importance of structure, preparation and chemical
. |applications in respect of Chromatographic and Instrumental Methods

Lid

C4 Comprehend the concepts and applications of Chromatography &
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PROGRAMME OUTCOMES (PO’s)

At the completion of the B.Sc.' Chemistry program, the students of our
Department will be able to: |

(PO1) Knowledge: Attain in depth knowledge about the fundamental
principles, essential facts, conclusions and applications of chemical and scientific
theories in various domains of chemistry.

(PO2) Critical Thinking: Carry out experiments in the area of organic analysis,
estimation, derivative process, inorganic semi micro analysis, preparation,
Kinetic, experiments and spectral analysis applying the domain of critical
thinking.

(PO3) Problem Solving: Define the background of reaction mechanisms,
complex chemical structures, instrumental method of chemical analysis, and
separation techniques and apply appropriate techniques for analyzing specific
problems both qualitatively and quantitatively in laboratories and in industries.
(PO4): Usage of modern tools: Create data using modem chemical tools and ICT
for modeling and analyze the data obtained from sophisticated instruments (like
UV - Vis, FTIR, NMR, GCMS, Fluorescence, SEM, TEM and XRD) for chemical
analysis

(PO5): Communication: Develop Skills to evaluate, analyze and interpret the

chemical information and data and to communicate effectively within the
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chemical community and with society at large, such as, being able to
comprehend and write effective reports and design documentation, make
effective presentations, and give and receive clear instructions.

(PO6): Life-long Learning: Demonstrate scholarly attitude to pursue a career in
the field of chemical education and research and have the zeal and vision to
engage in independent and life-long learning in the broadest context of
technological and social change.

(PO?7) Ethical Practices and Social Responsibility: Generate ideas and solutions

for green and sustainable chemistry and approach towards planning and

execution of research in frontier areas of chemical sciences

PROGRAM SPECIFIC OUTCOMES (PSO's)

At the time of graduatmn, our under graduates would be able to:

PSO 1- Evaluate, analyze interpret and effectively apply the basn: laws,
principles, phennmena,prncesses and mechamsms mvnlved in the dnmam of
organic, Inorganic, physu:al and analytlcal Chemlstry i
PSO2 - Demonstrate the knowledge of Chenustry in the dnmam {}f research
education and per5pect1ve entrepreneurship. e il

PSO3 - Evaluate distinct: problems in the fleld nf chenucal data: analysm, .
scientific mterpretahnn and reaction. mechamsms w1th an understandmg on

il
. 1

basic tools to be Emplnyed

Weightage to the content

S.No. Course Content Long Short Total | As per Blooms
Answer Answer Marks

. Taxonomy
Questions Questions |

1 |Chromatography- ] 1 15 [Understanding,
Introduction and | Application
classification
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2 [TLC and paper 20 Rcmembcripg.
chromatography Understanding
3 (Column chromatography 25 |Analyzing &
Creation
4 |Spectrophotometry 20  |[Evaluation,
Understanding
5. [Polarimetry and 15 |Understanding,
Refractometry Application
TOTAL 95
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PITHAPUR RAJAH’S GOVERNMENT COLLEGE (A) :: KAKINADA

III YEAR B.Sc (Examination at the end of V semester)

MINOR 6 :: CHROMATOGRAPHY AND INSTRUMENTAL METHODS OF ANALYSIS

MODEL PAPER
Duration: 2hr Max.Marks: 50M

Section -1

Answer any THREE questions choosing at least one from each part.
Each question carries TEN marks. | 3 X 10 = 30 Marks

| PART-A
1. Explain the classification of various chromatographic methods on the basis of

Stationery Phase and Mobile Phase [BT1, CO1]
2. Support the adv_an'tages of Thin Layer Chrafngraphy with its applications [BT1, CO2]

3. How column chromatography is used to separate a mixture of organic compounds [BT2,

| PART-B . |
4. Give the block diagm and éxplain the working, PI‘iI‘tCibl.E'Dfl HPLC[BTS,COS] ..
5. Discuss various types of spectﬂ:’} phﬂturﬁeters with _théir B_Ic:ck dlagrams [BT2 COS]
6. Elaborate the working principle of polarimeter with blnlck lc-li::.agll.'am.. [BTS,CO4]
- Secti;m-ll i B

Answer any four of the following quéstinns.
Each question carries FIVE marks. | Yo e I4x5=20 Marks I
7. Brief about the factors affecting Rf-values [BT3, CO1] |

8. Brief about the development of chromatogram in TLC [BT3, CO1]
9. Write about two dimensional paper chromatography with example [BT1, CO2]
10. Write a note on mobile phase for Column chromatography [BT3, CO3]

11. Brief deviations from Beer-Lamberts Law.[BT3, CO1]
12. Give the procedure for the determination of Mn by colorimetry. [BT2, CO3]

13. Write about refractometry[BT1, CO1]
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PITHAPUR RAJAH’S GOVERNMENT COLLEGE (A) : KAKINADA
BOARD OF STUDIES 2025-26
DEPARTMENT OF CHEMISTRY
III B.Sc., Minor Chemistry

SEMESTER- V

- CHROMATOGRAPHY AND INSTRUMENTAL METHODS OF ANALYSIS
(Minor-6)

Question Bank
UNIT-1I

Chromatography-Introduction and classification

Essay Questions

1. Explain the general theory of Chromatographic processes
2. Briefly explain the classification of chromatography methods

3. What is meant by Rf-values? Explain. Mention some of the factors on which the Rf-value of a

compound depends

Short Answer Questions

1. Give the principle of chromatography

UNIT - II
TLC and paper chromatography

Essay Questions

1. Explain the general procedure of thin layer chromatography
2. Explain the following |

A) Ascending Paper Chromatography B) Descending Paper chromatography
3. Explain the following

A) Radial Paper Chromatography and B) Two Dimensional Paper Chrmﬁatugraphy

Short Answer Questions

1. Write about the applications of thin layer chromatography
2. Explain various ways in which spots due to component compounds of a mixture are detected
after development of the plate in TLC

3. What are the commonly used adsorbents in thin layer chrnmatagraphy

4. Mention some of the advantages of thin layer chmmatﬂgraphy
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UNIT-III

Column chromatography
Essay Questions
omatography

1. Explain the theory and principle of Column Chr
ple involved in HPLC

2. What is HPLC? Explain the theory and princi

Short Answer Questions
1. Write about important applications of HPLC
2. Write the important applications of column chromatography

UNIT-IV
Spectrophotometry
Essay Questions

1. State and explain Lambert’s Law and Beer-Lamberts Law
2. What are single beam and double beam spectrophotometers? Briefly explain

3. Derive an expression for Beer-Lamberts Law

Short Answer Questions

1. Write about the appﬁcaﬁnns of Beer-Lamberts law
2. Write about the a'pplicatinn of Beer-Lambrts Law for quantitative analysis of Fe(II)

3. Write about the application of Beer-Lambrts Law for quantitative analysis of Mn(lI)

4. Write about the application of Beer-Lambrts Law for quantitative analysis of Pb (II)

5. What is molar absorptivity
6. What is absorbance and transmittance explain

UNIT-V

Polarimetry and Refractometry
Essay Questions

1. Explain the Synthesis of Glycine and Alanine using Gabriel Phthalimide synthesis a

Strecker’s Method
2. Explain general reactions due to amino and carboxyl groups of amino acids

3 Define Amino acids and explain the classification of Amino acids
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Short Answer Questions
1. What are Essential and Non Essensital amino acids give examples?
2. Write about Zwitter ion?
3. Summarize the importance of isoelectric point.

4. Explain the solubility of amino acids and their melting points
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SEMESTER-V

; LYSIS
MINOR 6 : CHROMATOGRAPHYAND INSTRUMENTAL METHODS OF ANA

Practical Credits: 1 2 hrs/week

(At the end of V Semester)
1) Separation of a given dye mixture (methyl orange and methy

adsorbent).

2) Separation of mixture of methyl orange and methylene blue by column chromatography.

lene blue) using TLC (using alumina as

3) Separation of given mixture of amino acids (glycine and phenyl alanine) using ascending papcr
chromatography. |

4) Separation of food dyes using Column Chromatography

5) Separation of triglycerides using TLC

6) Verification of Beer Lambert's law. (Using'pat#s‘sium permanganate solution) using

colorimeter / spectmphntnnieter. -
Scheme of Valuation for Practic.il f
Chromato graphic Experiment
Procedure - 10 M
Principle - 5 M | v : .
Mobile Phase and Stationery Phase Composition-5M | - :
Detection of Spots - 5 M | o
Rf-values Calculation - 2x5=10M
Error-5M g I
Viva-voce -5 M
Record -5 M
Colorimetric Experiment |
Procedure ( Calibration of Instrumeﬁt ) - 5 M "
Principle and Formulae-5M l
Preperation of Stock Solution and Working Solutions - 5 M
Detection of Absorbance Values and Neat Tabular Form - 5 M
Construction of Calibration Graph - 5 M
Calculation for Two Unknowns - 2x5=10 M
Error -5 M
Viva-voce -5 M

Record -5 M
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