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Unit-1 | 2. Aquaculture

1.2Planning for higher Aquaculture productivity .
1.3 Present strategies and future policies.
1.4 Problems of Aquaculture.

1.6 Aquaculture resources in India.

2. Common Aquatic Weeds and its control.
Keywords: Aquaculture, Aquatic Weeds.
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Unit-2 1. Prawn Culture
1.1 History of prawn culture.
1.2 Prawn of commercial value.
1.3 Biology of fastest growing species of fresh water Prawn.
1.4 Difference stages of lifecycle.
1.5 Culture technology.
1.6 Methods of prawn fishing.
1.7 Prservation and processing of Prawns. -
1.8 Parasite and diseases of prawns and its control.
2. Aquatic insects.

Keywords:prawn culture, Aquatic insects.

1.5 Significance of Aquacultutre — as food and non- food produc

1.1Defination, History and Indian Traditional knowledge of Aquaculture.
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Unit-3

1. Edible Oyster culture
1.1 culturable species of oysters and their distribution
1.2 Biology of oyster. .
1.3 Oyester culture technology.
1.4 Rearing and harvesting of oyster.
1.5 Preservation of oysters.
1.6 Use of oyesters and its shell.
2. Pearl culture
History of pearl culture and pearl producing sites.
2.2 Pearl producing animal.
2.3 Biology of pearl oyster.
2.4 Process of pearl formation.
2.5 Pearl culture technique
2.6 Composition, types of Pearls and its enemies.
2.7 Economic value and pearl industry in india.
Keywords:Oyester culture and pearl culture
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Unit-4

%

. Fresh water edible fishes of india
1.1 Biology of major carp fishes, minor carp fishes, cat fishes, live fishes and
miscellaneous fishes.

2. Marine water edible fishes of india

2.1 Hilsa, Eel, Sardines, Pomfrets, Mackerel, Bombayduck.

3. Carp culture

3.1 Introduction and history of carp culture.

3.2 Qualities of cultarable fishes.

3.3 Reason and achivements of carp culture in india.

|

3.4 Resources of carp culture in India.

3.5 Carp culture techniques — Indian Chinese and European system.
3.6 Types of ponds and its management.

3.7 Proceur of carp culture.

3.8 Methods of catching of carps.

3.9 Transport of fishes — open type and close type.

3.10 Diseases, control and carp fishes health management.

3.11 Fish preservation, processing and marketing.

Keywords: Carp culture, Marine Fishes, Freshwater Fishes.
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Unit-5 | 2. Aquarium

2.1 Introduction and History of aquarium

2.2 Types of aquarium - free and fixed.

2.3 1.3 Requisites for fabrication of aquarium. ‘
2.4 Types and significance of aquatic plants. \
2.5 Types of aquarium fishes. ‘
2.6 Maintenance of aquarium. ‘
3. Plankton i
3.1 defination and history of plankton.

3.2 Classification of plankton- based on their origin, size, lifecycle and their habitat.
3.3 Groups of phytoplankton and zooplankton,

4. Polyculture

4.1 definatio and History of polyculture.

4.2 General idea about procedure of composite fish farming.

Keywords:Aquarium, Plankton, polyculture.
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SEMESTERY
SUBJECT - Chemistry RIUFTSIA  (Desciplin specific Elective)
COURSE CODE: BSCDSESO1CHT
Green & Agricultural Chemistry
eRa vd Gt RN

Paper-1 (DSE-1)
MAXIMUM MARKS : 100 (60+40) o MINIMUM MARKS - (21+14)
) TOTAL CREDITS 03 TOTAL HOURS : 48

AIMS
This course is designed with the
understanding of Basic concepts ol subject.

aim to provide knowledge o subject to the students ind develop

OBJECTIVES -

e Togivean understanding about the Basic concepts of subject.
e To provide guidance to students for better understanding of key concepts, t
o Expansionof knowledge from Jearning to applicability as well s understanding Chemistry
e Todevelop broad thinking and awareness about the necessary

houghts and theories

concepts, system and
terminologies

TEACHING METHODOLOGY -
e The Teaching Methodology shall be based on the scie
and Modern Strateges.
e The Teaching Methodology for the present course w
demonstration. Teaching will be Bilingual.

ntifically proven methods ol demonstration

ould include Lecture cum Discussion and

COURSE LEARNING OUTCOMES (CLO) -
By the end ol this course students will acquire the
green and agricultural chemistry:
« Basic principles of green and sustainable chemistry.
« Understand stoichiometric calculations and relate them to green process metrics.
« Learn alternative solvent media, green catalysis and energy sources for chemical
processes.
« Understand the requirements of manures and fertilizers for various crops and their
proper time of application.
« Understand to maintain soil fertility for better Crop Production.

know ledge of following aspects of
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T'welve principles of green chemistry and their explanations with examples.

o Tools of green chemistry-green solvents, green catalysts, energy efficient
processes. environmentally benign products, dry media synthesis (use of sun
light, UV, microwaves and ultrasonic energy).

o Metrices of green chemistry-different melrics relating to the principles of
oreen chemistry, atom economy, percentage yield. reaction mass cfficiency,

\ offective mass efficiency, environmental factor, ¢co scale and biologic tool
plots, difference between mass based and impact- based matrices. life cycle
assessment (LCA) and environment foot print.

o Challenges and scope of green chemistry in India.

Keywords/Tags: Green chemistry, green solvents, green catalysts, atom economy,
environmental factor.

gRa warvl wd wfhar

R aRv, fsienge B gudn, Riferl v vegfe ki SR,
HORORUR  Golgd, el e PRI SOR |
| (ERIyeii) | G el @ TaT gRa wfsharelt @
| ifvarer, RrTafe SRREE § @R el & S @ 9w 1
‘mwwmﬁswﬂmmmmwmmmmm ||

2, deld, ST T o WiEafid Jeml A SIgiE ST |

|

\ﬁﬂﬁf@ﬁlﬁfﬁﬁm?ﬁﬁmk uRefe CRrs Td dedld, Set 7 |
qmmsmﬁw,ﬁw@mms{mmp
| gipie ar fig e o faww Sowu, Rslerge, R, smawer
verteReT, BRA W | |
“ Green Catalysis and Processes "

o lleterogencous catalysis, use of zeolites. silica and alumina supponed\
catalysis. biocatalysis: Enzymes, microbes.  Phase transfer  catalysis |
(micellar/surfactant).

e Prevention of chemical accidents. designing — greener processes.i
Strengthening/development  of analytical techniques to prevent and |
minimize the generation of hazardous substances in chemical processes.

e Cutting [dge Research in pharma. paint. detergent and other synthetic |
industries. }

o Green Synthesis of the following compounds: adipic acid & catechol, |
Microwave assisted reaction in water - [offmann elimination, oxidation of |
toluene and alcohols.
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Soil Fertility o a
\ o Soil fertility evaluation and soil testing. Critical levels of different nutrients |
‘ in soil.
‘ o Lorms of nutrients in soil, plant analysis. rapid plant tissue tests, Indicator
plants.

e Methods of fertilizer recommendations 1o ¢rops. Factors influencing
nutrient use efficiency (NUE), Methods of application under rainfed and
irrigated conditions. . ;

Kcywortls/'l‘urg’s:§pil fertility, plant analysis, indicator plants, crop, rainfed.
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Organic Manuring

o Classification and importance of organic manures, propertics and methods

of preparation of bulky manures.

o Iransformation reactions of organic manures in soil and importance of C:N

‘ ratio in rate of decomposition.

Keywords/Tags: organic manure, pbulky manures. leal” manuring. C:N ratio,
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| Fertilizers

o Chemical fertilizers: classification, composition and properties of major
nitrogenous, phosphatic, potassic fertilizers, secondary and micronutrient
fertilizers, complex fertilizers, nano fertilizers.

e Soil amendments, fertilizer storage and fertilizer control order.

o History of soil fertility and plant nutrition. Criteria of essentiality.

e Role, deficiency and toxicity symptoms of essential plant nutrients.

o Mechanisms of nutrient transport to plants, factors affecting nutrient
availability to plants.

o Chemistry of soil nitrogen, phosphorus. potassium. calcium, magnesium,
sulphur and micronutrients. Use of Bio-fertilizers in Agriculture and their
Advantages.

Keywords/Tags: Chemical fertilizers. nitrogenous. micronutrient. soil. nano
fertilizer
| Suggested Readings:

l 1. Matlack A.S., Marcel Dekker, "An Introduction to Green Chemistry”, 2001.
| 2. Anastas P.T. and Wavner J.C., "Green Chemistry: Theory and Practice”, Oxford
‘ University Press, 1998.
3. Lancaster M., "An Introductory Text on Green Chemistry'". Royal Society of
\: Chemistry, Cambridge, 2002.
| 4. R. A. Sheldon, I. Arends, U. Hanefeld, "Green Chemistry and Catalysis", Wiley-
| | VCH. 2007.
5. Kolb V. M.. "Green Organic Chemistry and its Interdisciplinary Applications",

CRC Press. 2016.
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| | Kalyani Publishers Pvt. Lid., New Delhi.

| | 8. Nagornny V. D. and Raghav J. S., "Soil Fertility Management”. Kalyani
L | Publishers Pvt. 11d., New Delhi, Rept. 2013,

o
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SEMESTER-V
SUBJECT - Chemistry Practical (R12-14RA yrafie)
(Desciplin Specific Elective)
DSE-1
COURSE CODE: BSCDSE501CHP

Green & Agricultural Chemistry
eRa wd gt e

§: 100 (60440 MINIMUM MARKS - (21+14)
MAXIMUM:-‘S:;\?(N.D:I‘,\ m) TOTAL HOURS : 30

- , " Practical B "
No.o | _ wpwdfwg

,,/\ Lab Assignments:

|

et R
(1) ot 3 ureRrm e IR wRrergaudiic &1 YA XD
ot (L) eRiergagRie 9ad |
(1) iel i BRE FTEaARTES 3R R grEEIaRIge B SUAn
= o (L) oRreTgergierTe W |
(111) smafie e 1- derger — 3 — fergalAsae BIRIER
[pmim|Brl &1 faza |
2 e drTge wWReEd aRe g giki- Redfdd gRa
griaRy |
3 WRF AR TeEd RIS & Al S edt yfafpa |
4 GoET WE PGS (I EEgIaeiNigs) SR duiE
| el | R fig/ 2 R AR, e es, P,
| siie v, eRe S R |

1. Green preparations: ‘
(i) Manganese(l11) acetylacetonate complex by using potassium permanganate |
and acctylacetone in water.

(i) Green pieparation of Iron(IIT) acetylacetonate complex by using ferric
trichloride and potassium hydroxide in water.

| (iii) Preparation of jonic liquid, 1-Pentyl-3- methylimidazolium bromide

| [pmIm|Br.

' 2. Green bromination of trans-stilbene by sodium bromide-sodium bromate.

3. Dicls-Alder reaction between furan and maleic acid

4 Benzoin condensation Coenzyme (Thiamine hydrochloride) catalyzed
synthesis ol benzoin. ’

a2, 5. v aT ) Ul BT S |
e..amwwwﬁmawmuﬁﬁﬁwzﬁmm
| >iuw, ge JERGRYT U HERW |

(G 4
N %

"8 |
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| < o

| 5. Study of soil profile in the field.
6. Study of soil sampling tools, collection of representative soil sample. its
processing and storage.

| 7. Study of soil forming rocks and minerals.

“ 8. Estimation of organic matter content of soil.

B9 An Ay

a3 o 9@ o 9ivd U (g e B Rt o8
wo.amaﬁaﬂmﬂﬁﬁwmmﬁWI |
11.@%%%,@&%%@@%91@1 |
12 et iR Ao R grr i @ e o fafeor |

9. Determination of soil pH and electrical conductivity

10. Determination of cation exchange capacity of soil

11. Determination of soil density, moisture content and porosity.
1. Determination of soil texture by feel and Bouyoucos methods.

m ~(Content added by members of college level Board of studies comittee) 06 |
Yerfres vl
Educational Visits.
E- Content preparation
- Field visit
As per suggested...

I —————

757uggestcrd readings:
1. Ranu B. C. (Co-ordinator), "Monograph on Green Chemistry

Laboratory lixperimcnts", Green Chemistry Task Force Committee,
DST, India.

2. Chopra S.L., Kanwar J.S. Rakshit A., "Analytical Agricultural
Chemistry", Kalyani Publishers, India, 2019, Sixth Edition.

3. Jackson M. L., "Soil Chemical Analysis", Pentice Hall, New Delhi,
1973.

4. Piper C. S., "Soil and Plant Analysis". Hans Publication, 1950.

Suggestive Digital platforms web Links:

K{)\)}/
@M At

%
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MAXIMUM MARKS : 100 (60+40) o

Syllabus - B.Sc lll rd Year - Academic Session 2026-27
(under NEP 2020 & As per Ordinance 14A)
SEMISTER-Y
SUBJECT - Chemistry YTIEHTRA (Major)
COURSE CODE: BSCM501CHT
Instrumental Techniques in Chemistry
e Ree § gifye aa e

Paper-1(CORE COURSE-I)

MINIMUM MARKS - (21+14)

-
AIMS

TOTAL CREDITS : 04 TOTAL IIOURS : 60

This course is designed with the aim to provide knowledge of subject to the students and develop
understanding of Basic concepts of subjegt.

OBJECTIVES -

To give an understanding about the Basic concepts of subject

L]
e Toprovide guidance to students for better understanding of key concepts, thoughts and theories.
o Expansion of knowledge from learning to applicability as well as understanding Chemistry
o Todevelop broad thinking and awareness about the necessary concepts, system and
. terminologies.
TEACHING METHODOLOGY -

The Teaching Methodology shall be based on the scientifically proven methods of demonstration
and Modern Strategies.

The Teaching Methodology for the present course would include Lecture cum Discussion and
demonstration. Teaching will be Bilingual.

COURSE LEARNING OUTCOMES (CLO) -

By the end of this course students will acquire the knowledge of following aspects of
Instrumental Techniques in chemistry:

Preparation of standard samples for analysis.

Instrumentation for analytical methods of chemistry.

Instrumentation for various spectroscopic techniques.

Principles and instrumentation of various electro analytical techniques.

Instrumentation used in optical methods of analysis.

Advanced chromatographic techniques.

.

|
!
\
!

Unit Contents

1
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o wawemer W w@dre: SIRD aRae, [georords  fafdr & |

mﬁww,nﬁw(ﬁﬁm)ﬁﬁm’fzﬁgmﬁsawﬁ%udsﬁﬁ
qe | UATETT ud RfRred wad, snraren w@ardd @ fg A
Pyfor | weIferd @3l Ud GRGRV @7 Rgaede | STH ST
| FriguTel | FE @ HEaTaR, gfbanan o sifeeer

Bras /& Jufewr, g Gad, R¥Riee wHabd, HATBIDR |

4

| Practical Aspects of Chemicals analysis

1. Analysis of real samples: Choice of analytical method, Analysis of standard |
samples, preparing standard samples for analysis, moisture in sample, drying the |
analytical sample, decomposition and dissolution of sample, source of errors in |
" decomposition and dissolution.

| 2. Automation in Laboratory: Introduction, classification of analytical methods.
Types of instrumental methods. Importance of instruments for analysis. Analog &
| Digital signals, planning for laboratory automation. An overview of automatic |
Cinstruments &  instrumentation. Good laboratory  practices. Instrumental |
standardization, optimization of procedures. J ‘
Keywords/Tags: Sampling, Analog signals, Digital signals, Standardization.

TAaSI® U9 bwH gl WagMa) &1 Rigid g J3aeT /12
1. Wi (UV&Vis) Ragfie): smrep Righd, T=1e ud |
TP | J
zqgﬁu?—giwﬁﬁs‘m(FTlR)@aaﬁaﬁ:mm@ﬁaﬁm
IRy TRew vd emuryg  fagld, dEiieR, FTIR wWgafiadr &
wryoelt, FTIR wagfia & am|

3. v Ragfia) : o g @ e gaien Rigid vd forasid
| (@i Rigi | df@or v e | el W e @ Jures
iwﬁ,mﬁaﬂuwmmmmwma@w@q%—@w
Y. P AT Bl R, IRWRE Aqdsi bl FaH |

Aas /AT : THEIIR Waghe, Wl g8 Weagfhdl, ¥y, |
IR Td yfo—verad Yamg |

| Electronic & Vibrational-Rotational Spectroscopy

1 1. Electronic or Ultra-Violet Visible (UV-Vis) Sepectroscopy: Basic principles,
' Instrumentation and Techniques.

| 2. Fourier-transform infrared (FTIR) Spectroscopy: Introduction and basic mati
‘ principle of IR spectroscopy, Instrumentation. Working of FTIR euros

Spectrophotometer, Advantages of FTIR Spectroscopy.

‘ 3. Raman Spectroscopy: Mechanism of Raman Effect - Quantum theory and
| classical theory.c Instrumentation and techniques. Forates! Kam effe. Qualitative
| treatment of Rotational Raman effect, Effect of nuclear spin, putra. Sukendt- [
StVibrational Raman spectra, Stokes and anti-Stokes lines, their intensity \

difference. rule of mutual exclusion.
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Keywords/Tags: FTIR spéElroscopy. UV-Vis Spcclmscopy; Raman Iffect, Stokes |

lines. anti-Stokes lines. l

BER amﬁ'cﬁ SFYCTETOT A (HITRTRIER deguer aaHIa) 14
Tfe ged oA Wegla 0 NMR & smurya Rigrd,

aéiav_\mr qad, rmwl Sared (g SRex), A sngf d?cn?:ai

@R Th wReR), WA gy @ (R e Redlaw), R

Rarer, vse W P VAT | ‘

2 TATEH "BV IR (ESR) Wagfa: ul@y, Rigia, ddiar

CRUBEDLS é@m(ﬁ’mﬁmﬁ ) @ ARl | Eﬂ‘a'wq;’rs—rfqa‘

R BRI

3. WW%(W@W z:mum@a;ﬁaﬁawmml

S WagHieR &1 Rigia Ud ware |

I dhAD gelded o (3Wde), e Il ﬁgﬁ

e (soagTa), dgfie freR (afigad fSwEm). @or fagmeo,

g ar EPWF?TI

Wma@matmwmmwmwﬁsm\

(cremeor) - gar 4, Rege agfe, 9w Reffeqer ag wac

‘ I$TT GHY (AedIuel Rueraes 2rgH 3% ¥arge, MR-TOF)

| BNGS —ST. YU SRE T GRG0, GREET LA

‘ Molecular Characterization Techniques_mi -

{ 1. Nuclear Magnetic Resonance Spectroscopy: Basic principles of NMR,

1 agnetukarop genc Instrumentation - Magnet, sweep generator, RF generator, RF

receiver, signal recorder, calculation of NMR signals.

2. Electron Spin Resonance (ESR) spectroscopy: Introduction. principle,
instrumentation, selection rules, interpretation of Lande's factor 'g'. Hyperfine and

super hyperfine coupling.
3. Mass Spectrometry: Theory of mass spectrometry. Principle and operation of

mass spectrometer.

lonization techniques- electron impact, chemical ionization, electrospray, eser des
station, is an electrical discharge, laser desorption, fast atom bombardment.
Separation of ions on basis of mass-charge ratio. Analyzers- Magnetic-sector, and

high-resolution App Electric quadrupole and high-resolution multiple-reflection
time of flight (MR-TOF).

4 QWU; AL o1 (TRiPeh DRACGoIer ddid) KR
Sl SRR Sarer Sl Wag ), Sarel & SifcleroT, Sarel
‘HEBTETFIFﬁ P1 AAGRVT T4 BV |

o uxHifdgs aaeiyy Waefadl (AAS) snaryd Rigl, dAIexo,
BE (QeHgoR), Uhavie (e, s ((eaey), gued
| @iffefad) wd wemaa A (Rewe foficwm) | AAS i afeser
| Gev) vd 9a e (effer) | - \_

3of17




_Governed by Kasturba Gandhi National Memotial Trust Y @
Kasturbagram Rural Institute .

Kasturbagram, Indore (M.P.) - 452020 g
Estb. 1963 An Autonomous Women's College, Affiliated to Devi Ahilya University, Indore

\ "o enivam et wagha (AES): Regid, ot (ISR &
| A, TR, eI T AT el | ‘
\ \m/éﬂ;mmﬁﬁ,m.m.wﬂ‘

| Atom Characterization Techniques
' 1. Flame photometry: Flame emission spectroscopy. characteristics of flame,
\ | instrumentation & working of flame photometer.
‘ 2. Atomic Absorption Spectroscopy (AAS): Basic principles, Instrumentation, |
\ atomizer, monochromator, detector, sensitivity and detection limits. Interferences in |
AAS and their elimination.
' 3. Atomic Emission Spectroscopy (AES): Principles, Sources for excitation, \
| Instrumentation, Qualitative and quantitative Analysis.
| Keywords/Tags: Flame Spectroscopy, Monochromator. Atomizer, Detector \ l
5| g S el REEIC l
| 1. gauIfafRy: g, wifre ot wafiie g ar A | |
> SqadARf ¢ orgad BT Righd, @el @1 e, Eadd o fEor
Td BRIFT | |
3 i auieel (@Y% Rigia, dfiewor gyaRv U fafy=1 aﬂ‘
|

fraver, Biem (ae d BRIGT Biew) | D] (fyeaed) eq fafime |

qee ardTg AT <RED, SATe ARl REAP, FAILH DR

GgD, AT BRMIRA AYad, Y amrafe fafdre dgad (ISD),
wmmmlw (srire) g e avferd |

4. 9=g yeYE g4 aviad (8 wwiw fofdas HRUTel—HPLC) :

Rigia, adeRw, Suswl @ e wmt @ e, Rer wmawen

(@), aferd wraReN, AP, YA IWED, IR3ME AP, iy

AgaD | g SRl 85 wgEd, amgaxeia S Shi HgEs

(ELSD). =reaificia  wix@sd  wd fagd RGIRIEEAES

dad /& el gu @ifeda Rear), wEd, A,

o odfe@y

Optical and Advanced Chromatographic Techniques

|. Polarimetry: Polarimeter, optical rotations, measurements of optical rotation. 1

2. Refractometry: Principle of refraction, Snell's law. Construction & working of‘

refractometer. w

3. Gas Chromatography (GC): Theory, Instrumentation-description of equipment ‘

|

| and different parts, columns (packed and capillary columns).

| Detector specifications, Thermal conductivity detector, Flame ionization detector,
electron capture detector, nitrogen-phosphorous detector or thermionic specific
detector (TSD), photo ionization detector. Programmed temperature  gas
chromatography. .
4. High Performance Liquid Chromatography ~ (HPLC):  Theory, |

@i/ sol 17
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a8

TInstrumentation, description of the different parts of the equipments. stationary
phases (columns), mobile phase. detectors, UV detector, refractive index (RI)
detector. Fluorescence detector, Photo Diode Array detector. Evaporative Light
Scattering Detector (ELSD). conductometric detector and electrochemical detector.
| Keywords/Tags: Optical Rotation, UV Detector. Rl Detector. 1SD, ELSD.
| Chromatograms.

6 | faga TaiD
1_Wmmﬁ):muﬁzﬁw)®wzww,w_
qur fava (@ d@ WeRRE), Iopiia dafed, Ufsd vq
Selfed— TiRe quil @ forg TR, Ioroid deRifhd @
@1 fagemor|

2.a¥?ﬂﬁﬁ:mﬁ@ﬁqﬁm,aﬁumﬁﬁ%mm
A, Tow dieemrd) R, o Qe goagis @ R dreerfy,
Refir faferi |

16

3. aRIARY (@RAR) : Rigid vd weRpfes srfard dald fagarh |

\ uRe geere (St Wl gadgts), gofl wifew g gaagle @refen
wifesd Wghl galdgle) |
s Rvafify @SRRME) : wRey, Wl vd P goagls, 3N
JaF godes | v ey ared g (EME) @ GAFH TG
1o | favwafafd srgwnae
\ 5 TRl (@sdeng) Rig, i@ i, dlcddi
| | ST |
|

| S /3 ¢ s o, TfE v, g SrgHr, frrafafa,
‘ SHTOH, ATADATACA STHIA |

] Electro analytical techniques
‘ | 1 Polarography: General principles and instrumentation of polarography, half-

i
I

wave potential, equations for reversible cathodic. anodic and cathodic-anodic
waves, analysis of reversible polarographic wave. :
' 2. Voltametry: General principles and instrumentation, Cyclic voltammetry, |
| Linear-scan voltammetry, Pulse voltammetric methods, Voltamm with ultra-micro |
‘. electrodes, stripping methods. "
13. Amperometry: Principles and amperometric titration tech ques-Dropping |
mercury electrode, rotating platinum microelectrode. \
| 4. Potentiometry: Introduction, reference and indicator rodes, ion selective |
| clectrodes. Instrumentation and measurement of motive force of cell (EMF). |
Potentiometric titrations. ‘
5. Conductometry: Principle, measurement conductance, conductometric |
titrations.
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Conductometric titration, Conductance, Electrode.

"i‘icit’l;oa(;‘; i{cfe?ncle iiaol?s, Other resources
Text Books:
1. Kaur, H., "Instrumental Methods of Chemical Analysis

2018
7 Sharma. B.K.. "Instrumental Methods of Chemical Analysis'

\

House, 2011.

3. Khandpur R.S. "Analytical Instrumentation”, Tata McGraw Hill, 2006

Governed by Kasturba Gandhi National Memorial Trust . @

e

Keywords/Tags: Cathodic  waves, Anodic waves, Amperomelric titration,

", Pragati Prakashan,

', Goel Publishing

| 4. Skoog. D.A., Holler, F.J.. Nieman, TA, "Principles of Instrumental Analysis”,

Cengagel.carning India Ed.. 2017.

5. Khopkar, S.M., "Instrumental Analysis in BioAnalytical Chemistry"”. New

International, 2016. Age

6. Chatwal, A.. "Instrumental Methodology of Analysis", Himalaya Publishing

House, 2011.

2016.

Reference Books:
‘ 1. Galen. E.. "Instrumental Methods & Chemical is". McGraw-Hill

PublishingCompany Ltd.. 1985.

2003, 7 Edition
| 4. Willard, H.H., Merritt, L.L., Dean, J.,Settoe, I.A.. "Instrumental Methods

Analysis". Wadsworth Publishing Company Ltd.. Belmont, California. USA

7. Kalsi, P.S.. "Spectroscopy of Organic Compounds", New Age International.

2 Christian. G. D., "Analytical Chemistry", John W iley and Sons. Inc, 1994. 3.

Harris. D.C., "Quantitative Chemical Analysis", W.H. Freeman & Co. New York,

of

s

\ ‘ . . . .
‘ 2004.7 Edition. 5. Drago. R.S., "Physical Methods in Chemistry", W.B. Saunders

| Co. 1977.

‘ ‘ 6. Atkins. P.W.. "Physical Chemistry", Oxford University Press, 2017. 7. Castellan, ‘

‘, | G.W.. "Physical Chemistry". Narosa, 2004.

N\
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\ -\ 8. Day. R. A U ndcr\\ood AL, Qum\tll'\llvc Anal\sis' ]’I’LI‘IIICC Hall ol India l’vt.

\ Lud., 1985,
“ 9. Jeffery, G.11., Basset. Mendham, J., Denney. R.C.."Vogel's Textbook of

“ Quantitative Chemical Analysis, Pearson. 2017, 10. I'wing. G.W., Instrumental
Methods of Analysis", McGraw Hill, 1992.
1’ 11, Kemp. W.. "Organic Spectroscopy”, Mec Millan. 1991, 3d edition.
' 12. Williams, DH, Flemming, 1, "Spectroscopic methods in Organic Chemistry",

| Mc Graw Hill. 2017, 4 Edition

| 13. Banwell. CN, McCash. EM., "Fundamentals of Molecular Spectroscopy", Tata |

- Mc Graw Hill. 1995, 4th edition.
14. Webster, F.X., Silverstein, R.M., "Spectroscopic Identification of Organic

\ Compounds". Wiley. 1981.

Web sources (Last Accessed on 07 June, 2021)

l. hllps:.'/opcn.umn.cdu/opcmexlbooks/tcxlbnoks 480

o

. hups:/rbgy/aicgvg

3. https://rb gy/fzlww

| Suggested equivalent online courses:(Last Accessed on 07 June, 2021) MOOC:

| https: Jfreevideolestures.com/course/3029/modern-instrumental-methods-of-

| analysis

| NPTEL

1. https:/nptel.ac.in/courses/104/105/104 105084/ 2.
| hups:/nptel.as. in/content/sy llabus pdf 102101050.pdf
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MAXIWUM MARES - 100 (60+48)
TOTAL CREDITS - 02

No.

SEMESTER-Y
SUBKECT - Chemistry Practical (TEU-ES 914 )
CORE COURSE Paper-1 (Major)

COURSE CODE: BSCMSDICHP
Instrumental Analytical Techniques in Chemistr)
TEae R 3 wafe s

TOTAL HOURS : 60
- Practical
wreges 3 Rw ax

T | W e aadl A st ) —
1 W"ﬁﬁ%’wmmmmw.maﬁwmmﬁuﬁm
2 W:??ﬁ%~‘-muqaﬁnﬁf*mwwwdﬁtm|
3 W:‘*ﬁﬁrmmmﬁmmﬁmm
s W“ﬁﬁw.ﬂﬁﬁpkmﬂﬁw?m!
5 =@ FET 7%‘ I3 @ g ¥ 3ftum ua Afogyuy < [ﬁghw”
6 ¥ wafafa gR dae @ W’{nﬁ“‘u,‘:‘ w0 wenfra Rerm@ @1 Ruio
Spectrophotometry
1. Determination of concentration of ferric ions in ferric salicylate complex
spectrophotometrically.

2. Simultaneous determination of chromium and manganese by
spuctrophotomctr} .
3. Determination of sulphate and phosphate by spectrophotometry.
4 Spectrophotometric determination of pK value of an indicator
5. Determination of magnesium and calcium in tap water flame photometry.

6. Spectrophotometric determination of the stoichiometry and stability
constants of comple\es

&"'aéwmﬁf? wq gavifafa —
1 rradTEAd @1 Sud awd fmu (R foriid @ ) @ dvadie
# frm @1 |efud &A1 |

v e wfea gert & Rt gulq ara e

1 gae @ fafae gela &1 faiker @

TTEH FUI gara & ufdenus a1 Fuior @

gauad) #1 FEEal | ger wiea ugrel @ facias @) wgar PuiRer @
Refractometry & Polarimetry

I. Verification of law of refraction of mixtures (e.¢. glycerol and water) using
Abbe's refractometer.

2 Determination of the specific rotation of a given optically active compound
by polarimetry. 3. Determination of specific rotation of glucose and fructose
polarimetry.

4. Determination of the enzyme catalyzed inversion of sucrose by 5.

T T

o b W N

MINIMUM MARKS = (21+14)

Hrs |

“18

|
\
|
|

20

Determine the concentration of a solution of an optica substance by

polarimetry.
()/»C
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\1 g AR A e dunge d I A @ ns A guit uRad @ |
fRuiRa @)

L2 R eSS s o e R @ g ealidi s
s RU T ORE gebe Ao @1 dRRrm SgElic @ AN fasafica
R UINE 1

Lo w0 gemdld wrRf @ Roar quEd @ ferfevr |
‘ | Potentiometry i
|
|
1. Determination of the standard EMF and the stand frec energy change of
\ Daniel cell potentiometrically.
2. Potention tric titration of a given hydrochloric acid solution with an alkali
' solution.
3. Potentiometric titration of given ferrous sulphate solution with potassium
dichromate.
i 4. Determination of solubility product of a sparingly soluble substance. \

“ AAHA — o I AT

1 Aftod gzgEEEe @ e EEgEanGg IR @ ArAG I 3R |
o R TEIaRS & e EgsEene uRie @l ety SFHI |
5 sfaE eegEEEe @ @ iR gRie @1 arwaiida g |

| Conductometry |
| Conductometric titration of hydrochloric acid with sodium hydroxide. “
2. Conductometric titration of hydrochloric acid with ammonium hydroxide.
' 3. Conductometric ration of acetic acid with ammonium hydroxide. ‘
| T |

2 yauefea gr N srsid faer N caqy AR @Y wEn @1 FRuiRe e
Polarography
I Determination of the half wave potential of metal ion by polarography. |

2. Determination of the amount of Cd(ll) jons in an unknown solution by |
polarography. }

AL I A — |

5| - T(i‘mncm added by E‘Ilbtl; of college I—c\‘crlrii(;m'(il of studies céuiﬂﬁi ' 10

aitenfiras wwvr

1 gaveRed) gRT UIg e B 3 aE i ey & | 1
|

- Educational Visits.

Textbooks, References Books, Other resources
I Kaur. H.. "Instrumental Methods of Chemical Analysis", Pragati Prakashan, 2018
2. Sharma. B.K.. "Instrumental Methods of Chemical Analysis", Goel Publishing
House
3. Khandpur R.S.. "Analytical Instrumentation”, Tata McGraw Hill, 2006, 201 1.
4. Skoog. D.A.. Holler, F.J.. Nieman, T.A.. “Principles of Instrumental Analysis",
Cengage
Learning India Ed., 2017

5. Khopkar, $.M. "Instrumental Analysis International, 2016. 1

|
|
|
- E- Content preparation B [»
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6. Chatwal, A.. "Instrumental Methodology of Analysis". Himalaya Publishing
House, 2011.

7. Kalsi. P.S.. "Spectroscopy of Organic Compounds”, New Age International, 2016,
| in BioAnalytical Chemistry". New Age

|

\ Reference Books:

1. Galen. E.. "Instrumental Methods & Chemical Analysis", McGraw-I lill Company
| Ltd.. 1985. Publishing

| 2. (‘hrigian. G. D.. "Analytical Chemistry", John Wiley and Sons. Inc, 1994.
3. Harris. D.C.. "Quantitative Chemical Analysis". W.I1 Treeman & Co. New York,
2003, 7" Edition.
4. Willard, b .. Merritt, L.L.. Dean, J.,Settoe, I.A.. "Instrumental Methods of
Analysis". Wadsworth Publishing Company Ltd.. Belmont, California, USA.
2004,7th Edition. ‘
‘\ 5. Drago, R.:Su "Physical Methods in Chemistry", W.B. Saunders Co, 1977. 6. AtKins, |
| P.W.. "Physical Chemistry", Oxford University Press. 2017. 7. Castellan, G.W.. ‘

‘ Physical Chemistry", Narosa. 2004. }
| 8. Day. R.A., Underwood, A L., "Quantitative Analysis". prentice-Hall of India Pvt. |
Ltd.. 1985. ‘
9. Jeffery. G.H., Bassett, J., Mendham, J., Denney, R.C., "Vogel's Textbook of “
Quantitative
Chemical Analysis, Pearson, 2017.
10. Ewing, G.W.. Instrumental Methods of Analysis". McGraw Hill, 1992.
11, Kemp. W., "Organic Spectroscopy”, Mc Millan, 1991, 3rd edition.
12 Williams. D.H. Flemming, 1. "Spectroscopic methods in Organic Chemistry”, Mc

Graw [
Hill. 2017. 4 Edition. ;
| 13, Banwell, C.N., McCash, E.M., "Fundamentals of Molecular Spectroscopy . Tata \
Mc Graw Hill, 1995, 4th edition. i
| 14. Webster. F.X., Silverstein, R-M., "Spectroscopic Identification of Organic ;
Compounds". |
Wiley. 1981. Web sources (Last Accessed on 07th June. 2021)
1. https: opcn.umn.cdu"openlexlbooks/lcxtboo}\s 486
2. https/rb.gy/aicqvg
3. https://rb.gy/fzlww
Suggested equivalent online courses: (Last Accessed on 07th June, 2021)
MOOC: https:// frcevideolectures.com/coursc/3029/modcrn—inslrunwntal-mcllmds—of-
analysis
1. https:/ nplcl.uc.inr’courses/104/105/104l05084 2
hups: nplcl,uc.in’comem/sxllabusIﬁf{ijﬁlOﬁlQSU.pd!'

\O) >

10 of 17

N





{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

