
iifETriB"A:ffifrody%uTIIGvyARATUNrvERslTy
University Campus. Udhne-MagdeLLe Road, SURAT - 395 007, Gujarat, lndilL

#aaca*£H,€6Ru¥*u:9en%=id3a¥Pc*Hcoa.3d"ouu
Q5eeaQ Ttl : +91 -261 -2227141  to 2227146, Toll Free : 18cO 2333 011, Far: +91 -261  -2227312

E-m8tL : lnfo®msgu.eewh. Webslte : mM^wnsguecln

-i   vr=vol  =-
RstHR€LiRiundsuLwhrictoiu±e+useno+tiasa+aienciwhd.+mfidwlulaunrdchch

ou  faouoha  qstch`  "qqL±  3,  fteLG3I± ed  2o23i¥ in enuGLut  anq"2 M,Sc.Sem.
4 " Pharmaceutical  Chemistry,  Onganic  Chemistry,  Physical  Chemistry,
Enviommental  Chemistry art Analytical Chemistry " atlo+LREia+ ei6d 2antueienca
rauuth are+tLR arfufam "0¥/` 2A02Gil HOu" 6an fi+ie :Ou ama ila ¥entt 5iQ
a+¢im" ms` n &€iiaiunu a^e2tcaen2} D€uaniiiil riqg{un ardenal D€iununLt[l riQgi s{l
al33fus si6Peich 5`a a+¢un" aL33las &6PeG`il ttL.o;/`2Ao2Gil uouul 62iq firis: ¥ £
in ring 5ia ®. Sii 2ma seen ann cun" s2Ouut Oua ®.

2anz`aeLLca RutLwharmca aLGLRwh dL.o¥/`a/aoaG wh uonul 6aicL ta`i±:o`
•             ::          onth 6aicLouut end ® 3, stai(©I± qt{ 2o2Gi¥ ch an++wi unue M.Sc.Chemistry

Sem.4    il    Phannaceutical    Chemistry,    Organic    Chemistry,    Physical
Chemistry, Enviommental Chemistry aul Anal)rtical Chemistry il a*ozueisa+
ELch±.ta riQE3 s€l fastm [a€tienuia  a+enu" seqiut and ®.

aa33rqs sL6Pe.au dL.O S/`a/2023wh uouul 6aLci tuts: ¥ 5
a^Lm 62iqqM.i atlLa ® i, alat3is ed ao2c-a¥th ameni ouou2 M.Sc. Chemistry
Sem.-4   u   Pharmaceutical   Chemistry,   Organic   Chemistry,   Physical
Chemistry,   Enviornmental   Chemistry   ul   Analytical   Chemistry   "
uqutasu at6dl auuneiQiica Rquil uoitiEL aLfaRiL dL.o¥/`a/2o2e iL uQuni 6aici
fu.i±  :ou  anqd  $2¢i  a+¢unBi  fusun  faaLaiNImu  a^uunenal  Bleueunm  ring"l
QAQcaL3a Giaiaimi qwh ringi2 sa 2}a3Rs 5iGPeL¢ia ±i¢i a+¢unQi edlsia vingi2  s2qmi
Q"a ®.

b          rqSuei:6ua¥"
Suts : afta`./ENtitwuRua/8ou I. a/2o2G
dioo-`ai02G €*GtEcexcn

uti,
`)  Re`m GleLLauun &6u\iL ri¢io` ouun 5`LGIQr`iut ouapitchah\ dui Ro+iotha qsich.

.....anuchwhS`Le\QrflouoLurioiGLdRiee`i`Qruei±aQrmti52qitLL3.
2)  Qhenench, fastiT`  RetiaLqui.

3) `fleni Gluiusrfu uthaii rao+ioi, th2 ul6 6. oj. ¥GiqRIa, ¥2d.
.....daserueiduvan¢iELia.





Name ofPrograln Master of science (Chemistry) or M.Sc. Organic Chemistry a]vening)

Abbreviation M.Sc.
Duration 2 Years
Eligibility M.Sc. Chemistry
Criteria (OrganicHnorganic/Analytical/Physical)

ELIGIBILITY: Grndilation in Science witli Chemistry or any subject equivalent to
or allied to Cliemistry'.

M.Sc. (Organic CIlemistry)
ELIGIBILITY: Graduation in Science with Chemistry or ally sul)ject equivalent to
or allied to Cliemistry.

M,Sc. (Environmental Chcmistr.v)
ELIGIBILITY: Graduation in Science ``'ith Cliemistr}J or any subject equivalent to
or allied to Chemistry.

M.Sc. Q'harmaceutical Chemistry)
ELIGIBILITY: Graduation in Scieitce with Chemistry or an}J si[bject equivalent to
or allied to Cliemistry.

M.Sc. Org,anic Chemistry a]vening)
ELTGTBJLITY: Graduation in Science with Chemistr}' or any subject equivalent to
or allied to Chemistry.

Objective of The  core  objective  of  t.he  M.Sc.  programme  js  to  prebai.e  the  sti`dents.  for
Program dynamic caL.eer in iirdustry and academia by providing an  excellent envii.onment

oftcaching and research in the core and emei.ging areas of the discip] ine.

Program •    PO] : To enhaiice the knowledge in chemistry domains and become master in
Outcome respective  branch  of  cheinistry.   To  be  able  to   communicate  cleai.ly  and

effectively within and across disciplinary lines.
P02: Built up entrepreneiirship ability by taking advantage of industrial hub in
periphery of our tinivei.sit}J.
P03 : Establishmelit ot`reseai.ch ceiiter with the aid of intel.disciplinary subject
being riin in univ'ersity.
P04: Persuasion of doctoral degree in the concern siibj`ect and fiirther study.
P05: Development of related short-tei.in courses related to demanded subject
in anticipation of strengthening kno``Jledge and application.
P06: Training/internship of students for employment in public sectoi., private
sector and national laboratories.
P07:   Participation    in   scientific   (1iscussions   showing   respect   and   lead
intel.disciplinary work with experts fi.om other fields.
PO8: To undei.stand and adopt the best safety practices in chemical research.
PO9:    Participation    in   scientific   disciissions   showing   1.espect    and   lead
interdisciplinary wol.k with expel.ts from other fields.
PO 10: To understand and adopt the best safety practices in rese{arch.

P,.og,.am Stildents  need  to  build  up  foundation  in  the  fundamentals  &  application  of
Spe9ific cui.rent chemical and scientific theo].ies in the concemecl bi.anches of Inorganic,
Outcomes Organic, Anal}J.tical, Physiczil, Environmcntzil and Pharmaceutical chemistr}7.

-

2 I ,> a_g e

rar=



Pso I : Develop scientific temper, coii`municate scientific information in aclear,
concise and. precise manneL..
PS02:   Find  job  opportunities  at   all   level  ot`  chemical   ind`i.stries   (dyes  &

ptiaLrmaceutical), national laboratories & research centers.
PS03: Apply the knowledge in s`istainable and ecofriendl}; technologies.
PS04:  Inculcate  logical  thinking  to  addi.ess  tile  problem  and  become  result
ol.iented.
PS05:   Development  of. reseal.ch  culture   in  pel.sl`nsion  of  Ph.D.  program  at
national &  iiitermational institLite/uni versitv.
PS06:  Participate  in  specific  competitive  examination  conducted  by  various
publ,c service commission and other piiblic sectoi..
PS07:  `Develop  and  apply  the  fuirdamental  knowledge  to  build  small  scale
industry in context t-o Atma Nirbhai. Bliai.tat.
PSO8: Scale lip tlle synthetic product to a pilot level plant and gradually to bulk.
PSO9:  Enhance the scientific temperament among the  studelits  in  anticipation
ofdevelopillg research ciiltiire and implementation of policies at global & local
level.
PSOI 0: .Communicate scientiffc information clear in both wi.iting and orally.
PSO] I :  Students shall start to become bettei. readei.s, thinkers and  learners  in
theii. discipline by processing theii. ideas through writing.
PS012:  Will  build  now  scientific  understairding  as  it  provides  students  the
opportunity to  articulate their thinking as the}J engage  in the  science practices
dui.ing an investigation,
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M.Sc. Semester-IV (ANALYTICAL CHEMISTRY)
Teacliing & Iivaluation Scheme Semester-IV

Theorty. Paper/ Practical TeacllingsclieduleHrs.tweek Exam Schedule TotalMarks Credit

Durationffll.s.) InternalMarlrs ExternalMarks

Theory Papei.
1.  Advanced Analytical 4 3 30 70 loo 4

Tecllniques
(ACC-401)

2.   Atomic si]ectroscopy 4 3 30 70 100 4
(ACC-402)

3.  Separation Teclmiques 4 3 30 70 100 4
(ACC403)

[nte]./multidisciptinar.v(ABC) 4 3 30 70 loo 4
4.  Elective paper-1 (Anc-401)

Applied Analysis-I or
nlective I.aper-2 (AEC-402)
Applied Analysis-II

5.   Skilled Based elective 2 2 15 35 50 2
Paper/Swayam/other MOOC
coui.ses (ASEC-401 )

6.   Practical (AP-40l) 12 ]2 60 140 200 6

Total 30 26 195 455 650
'24
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Master of science, Alialytical Chemistr}'
M.Sc. Analytical Chemistry, Semester-IV

prop:::ders-;I(,£bd:':saTCoebAenE#et::jav[eTf::hmn;]quune:!2o23
(NEP-2020)

Totnl Periods:60

Collrse Code ACC-J01
Title of the Advance analytical

Coul.se techniques
Total Credits of 4

1-Iours per
4 hrs.

the Course Week

Coul.se Objecti ves: •     To     lean     the     basic     concept..     theory.     principles     and

instrui-n'entation   of  electron   spectroscopy   and   microscopic
techniques  which is applied for characterization of alloys and
surface morphology of compoiinds.

•     To  understand  the  principles,  instrumentation   of advanced
chromatography and extraction techniques and also learn the
comparison and application in the \iarious fields.

•     Role of`'ai.ious electrophoresis teclmiques in the separation of

ions   .in     analytical     chemistry',     importaiice     of    micellar

elctrokinetic chromatography and application  in sepai.ation of

protein^and amino  acids.
•     Study of combination of two techniques and their advantages

over single techniques and their application in \/'arious fields.
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Course Content
Unit Description Pet.iods

I. ELECTRON SPECTROSCOPY AND MICROSCOPYIntroduction,Typeso±`surfacemeasurements,tyGenei.altechniques in 15

surface  spectroscop}',  Sampling  siirfaces:  Surface  coiitami.nation,  X-
ray   Photo   electron   spectroscopy-   Principle,   instriimentation   and
Application.         Auger         electi.on         Spectroscopy-         Principles,

Tnsti.umentation,    application.    loll,    laser   and    electron    mici.opi.obe

spectrometry,   Application,   Electi.on   Microscope, SEM..   STM   and

tin.b`ytl¢5ha4#



AFM, Numei.ical.

2. ADVANCHD CHROMATOGRAPHY AND EXTRACTIONSupercriticalFluidCliromatography(SFC):Properties    of 15

supercritical fluid. Instrumentation and operating variables like efi`ect
ofpl.essure, stationary phase. mobile phase, detectors, comparison with
othel. chromatogi.aphy.. application.

Chiral   Chi.omatograpliy:   Ir)strumerlt,   theoretical   aspects..   mobile

phasc^ app)icatioi].
Super     Critical     fluid     extraction:     Inti.oducti.on,     Advantages..
Instrrimentation,   Choice   of  SFC,   Offline   and   Online   Exti.action,
Application, Numerical.

3. IELECTROPHORESIS AND ELECTRO CHRO MATOGRAPHYDefinition,types`Freesolutionelectrophoresis,Movingboundary 15

electrophoresis.  Zone  electi.ophoresis,  paper  e]ecti.ophoi.esis,  typesof

stabilizing  medium:   location   of  components,   electrode,   source   of
curren t,            I.equirement            of           electroplioi.etic            chamb er,
Imm imoelectrophoresi s            Cont i nuou s              (C ui.fain)              flow
electrophoresis,     Gel     electrophoresis.     Capillary     Electrophoresis.
Column, Electro C.hromatograph}J, Field Flow Fi.action (FFF),Micellai.

electrokinetic capillary Chromatogi.aphy. Application.

4. H¥pHENATED TECHNIQuns AND AUTo ANAL¥sERPreliminaryideaandtapplicationofM§-FTIR,ICP-MS,GC-MS, LC- 15

MS, MS-MS,  Tandem  Mass  Specti.a,  GC-FTl.R. TG- FTIR, TG-MS.
Auto  ana]yser:  Need  for  auto  analyser,  Instrumcnt  used  in  clinical

laboratory,   Flow   Injection   Analysis,   Micro   Fluid   Disk,   Discreet

Automatic System, Oxygen Analyser.

Teaching- To meet the effective teaching and the leaning requirements; teaching-
Leamjng learning methodology comf)I-ise classroom teaching, use of e-resources,
Methodology I ibi.ar}J books..  IT tools, encouraging stiidents to pnrticipatein  semiiiars/

workshops, presentations by students` assi[gnments etc.

Evahiati on Pattern

Sr.No. Details of the Evaluation Weightage

I. • rntemal Written /.Practical   Examination ('As per 30 marks

CBCS R.6.8.3)

2. Universitv Examination 70 marks

Course Outcome: Ha\Jing Completed this course, the leai.ner will be able to

yn - 0 .
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1. Undei.stand  fundamental  &  theory  of electi.on  spectroscopy  and    mici.oscopy.
Lean tlie  interaction  of electron  with  mattei..  with  different surfaces  and   its
contaminations.   Understand   tlie   working   of  microscope   to   find   out   the
morphology ofsu].faces.

2. Lean the advancement in chl.omatography with use of supercritical fluid C02`
learn selection of stationary pliase as well condition in opei.ating, understand the

online and offline extraction with sllpei. critical fluid.

3. Understand fundalnental concepts of the separation of charged particles. ainino
acidst  ions  with  different  electrophoL-esis  teclmiques.  lean  the  septiration  of
moleciiles with the help ofField Flow Fraction.

4. Understand   limitationHof  single   technique   and   advantages   of    hyphenated
techniques over it, learn the need or t}'pes of auto analyser foi. clinical analysis.

Suggested Reference Books:

1.   Principles of lnstrumental Analysis: D.A. Skoog, Holler and Croucli (Cengage leaning,
7th edition)

2.   Insti.umentfll Analysis:  G.  D. Caristian and J.  E.  O'Reil]y (Allyn  &  Bacon Jnc„ New
York, 2nd edition.

3.    Instrumental Methods of chemical Analysis: G. W. Ewing (MCGraw-Hill, New Yorfu),
5th edition.                                        `

4.    Instrumental Methods of Anal}Jsis: H. R. Willard, L. L. Merrit` J. A.  Dean, F. A. Settle

(VanNostrand Reinhold Co„ New Yock), 6'h edition.
5.   Modern Methods  of Chemical  Analysis:  Pecsok,  Shield  &  Cairns  (John  Wi]ey),  2nd

edition.

6.    Introduction  tb   Instrumental  Analysis   (1987).   R.   D.   Braun   (MCGraw-Hill   Book
Company),New Dethi.

7.    Analytical  Chemistry:   Priinciples  and  Techniques:  Larry  G.   Hargis   (Prentice-Hall
Interndonaledition).

8.    Treatise on Analytical  C`hemistry:  I. M. Kohthoff & P. J.  Elving (John  Wjley & Sons,

NewYork).
9.    Handbook of Analytical Chemistry`: L. Meites (MCGraw-Hill3 New York).
10. Basic concepts of Analytical Chemistry by S.M. Khopkar

11. Instrumental  Methods  of Chemical  Analysis:  8.  K.  Sharma  (Goel  Publishing House,

Meelut).
12. Inorganic Quantitative Analysis: A.I. Vogel (Oi.ient Longman).

13. Principles  of lnstirmental Analysis  (5th ed.) by Skcog,  H.oller and Nieman (Saunders

College publishing's).

14. Undergraduate Instrumental Analysis (5th ed.), J. W. Robinson (Marcel Dekker Inc.).
15. Fundamentals of Molecular Spectroscopy, by Banwell.

16. Electronic Absorption Spectroscopy and ,related tcohniques. D.N. Sathyanarayan, (New
Age International ND.  1996) Uni. Press, Hyderabad.

17. Introduction  to  Spectroscopy  (3rd  ed.)  by  Pavia  Lampman  Kriz.  Cengage  Leaming

ITa]courtcoiiegepubllshers                   in.o  ,  praLrfu
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Master of Scjcnce, A]ialytical Chemistry
M.Sc. Analytical Chemistry, Semester-IV

Paper-II (Atomic Spcctrosco|}y)
Proposed Syllabus To be Effective from June-2023

(NEP-2020)
Totfll Periods: 60

Coilrse Code ACC-402 Title of theCourse
Atomic Spectroscopy

Total Credits of
4 Hours per

4 llrs.the Course Week

Course Objectives: •     To understand and familiarize the basic principles, theory and

instrunientation   of  atomic   X-I.ay   spectroscopy,   to    impart
knowledge    in    theory    and    principles    of   spectroscopy.
spectroscopic        technique        for        characterization        and
dift`ereiitiat ion of `Jtlrious elements/ions.

•     To iinderstand and familiarize the basic piinciii]es, theory and

instrumentation  of absori)tion  and emission spectroscopy,   to

inpai.I  knowledge  in .theory  and  principles  of spectroscopy,
spectroscopic        technique        foi.        characterization        and
differentiation ofvai.lolls elements/ioils.

•     To understand and familiarize the basic principles,. theoL.y and

insti.umentation of ESR spectroscop}', to impart I{iiowledge in

t.heor}J and pi.inciples of spectroscopy, spectrosc6pic techniqtie

foi.      characteri`zation      and      differentiation      of     various
elements/ions.

•     To understand and familiarize the basic principles.. theory and

insti.umentation   of  emission   and    flLlorescence,    to    impart

knowledge   in     tlieol.};     and     I)rinciples     of    spectroscop}',

spectroscopic        techniq`]e        for        characterization        and

diffel.entiation of `Jarious elements/ions.

Mapping betweenCOandPSO
C„ ® tt qrt ® t` cO. C^

0 C\

a a a a a a a a a a a a
C^ CA C4 CO CO' CO C^ CO C^ CA CA C^
QI CLl Ci- 1 1 Cil QI CL| -EL CL1 1 1

Col + 78fr            -rd

&?   j    £^r-

C02
»f%

I,                   i)   ,
.-%if ed           ,

jfe   _     -   -i

•;-`,**a:
:-fr?:€£

C03 -^`      `ffir
I.

in.,F%`,

A?-5

i:  .    -     ±ia---`u^

C04
;ut      *- -,     `    Sy5* -,ife fRE`

r,A

ygivL,-y-

Course Content

Unit Description Periods

I. ATONIC X-RAY SPECTRO S C OPY ]5
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Emission  of X-ray,  continullm  and  line  spectra..  X-ray  absorption3
absorption    spectra,    Apparatlls,    Soiirce    (monoclITomatic    X-ray),
Sample handling, Wavelength and energy dispersive device, Detectoi-,
Chemical analysis by X-ray absorption, X-ray  flilorescence:  Theory,
instrumentation     and     applications,     X-ray     diffraction:     Theory,
instrumentation and applications for cr}Jst{illine materials.

2. ATormc      ABsoRPTloN      AND      FLAME      EnHssloN 15

SPECTROSCOPYa)AtomicAbsorption spectroscopy (AAS)

Principle  of AAS,  Instrument,  Continuous  sources .and  line  sources,
Flames,     Flame     atomizers,     Non     flame     zitomizers     (furnaces),
Monochromator  and  Detector,  Interference  w.ith  AAS  Quantitative
Analysis with AAS. Applications, Numerical.

(b)    Flflme Emission spectroscopy (FES)
Flame  as   a  soul.ce   or  atomic   vapoui.`   Flane   atomization,   Flame

photometer, Applicatioi'is and limitations comparison with AAS
3. ELE CTRON SPIN RESONANCESPECTROSCOPYInti.oduction,Factoi.saffectingtheg-value,Limitations   of  ESR, 15

Difference between ESR and Niv[R, Instrumentation, Electi.on nucleus
coupling.   H}'perfine  interactions-isotropic  and  anisotropic  coiipling

constants,  The  spin  I+amiltoniaii,  Quantitative  analysis,   Sensitivity,

Choice   of  solvent,   applications   of  ESR,   Study   of  free   radicals,
Electi.onic  and  I-Iyperfine  splitting,  Triplet  states-   zerofield.splitting

and Krammer's degeneracy, Analytical applications ofESR, Strilctural
determination by ESR, Study .of inoi.ganic aiid turga`ii.c compounds by

ESR, Transition elements: Biological systems

4. ATOMIC           ENISSI0N           AND           FIIUORES CENCE 15

SPECTROSCOPYAtomicEmissionSpectroscopy:

Emission  spectroscopy  with  plasn`a  soul.ces.  Insti.ument,  AES  v`,'ith

electrical    dischai.ge`    E]ectrodes    ot`   AES`.    DC-ai.c.    spal.k,  Laser

microprobe, Salient featllres of the emission spectrograph, Qualitative
and Qitantitative anal}..sis applications,

Fluo rescence Spectrosco|)y:
Atomic   fl`iorescence,   apparatus  for  AFS,  EMR  .sollrce   for  AFS,
LASERS,  Cells  for  AFS,  Plasmas,  Wavelength  selection  foi.  AFS,

Detectors  foi. AFS,  Theor}'  of AFS,  Arialysis \`..ith  AFS..  Interference

with AFS.

M-#-Jryt4thefro
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Teaching- To meet the effective teacliing and the leaming requiiements, teaching-
Leaming learning inethodology comprise classroom teaching, use of e-resoui.ces,
Metllodology library books, IT tools, encouraging students to participatein seminars/

woi.kshops. presentations bv students. assignments etc.

• Evaluation Pattern

Sr.No. Details of the Evaluatioii Weightage

I. Internal Wi.itten / Practical  Examination (As per 30 marks
CBCS R.6.8.3)

2. Un iversity Exam ination 70 marks
Course Outcome: Having Completed this course, the ]eamer will be able to

I. Understand   fimdamental  &  theory  of  atomic  A-ray  specti.oscopy,  lean  the
interaction   of  x-I.ny   with   mattei..   undei.stand   the   difference   between   two

techniques.   Understand   the   use   of  x-ra}J  spectroscopy   for   qualitative   and

quantitative analysis.
2. Understancl   fundamental   &   thcory   of   atomic   absorption   and     emission

spectroscopy,   learn   the   phenomenon  in\..olved   in   absori)tion   and   emission,
understand the use of absorption and emission spectroscopy. for qualitative and

quantitative analysis.
3. Understand  fundamental  &  theory  ot` ESR  spectroscopy,  lean  the  dift`ei.ence.

between  ESR  and NMR,  coupling  constant  and  spin  of signal,  application  in
inorganic chemistry.

4.       \ Undei.stand    fundamental   &   tlieory   of   atomic   fliiorescence   and   emission
spectroscopy,  lean  the  phenomei]on  involved  in  fluoi.escence  and  emission,

undei.stand the use offluorescence and emission spectroscopy for qualitative and

quantitative analys is.

Suggested Reference Books:

I .    Principles oflustrumental Analysis: D.A. Skoog. Holler and Crouch (Cengage ]eaining,

7th editich)

2.    Tnsti.umental Analysis:  G. D.  Christian  and J.  E.  O'Reill.v (AIlyn  &  Bacon  rnc„ New

York. 2ndedition.
3.   Instrumental Methods of chemical Analysis: G. W. Ewing 04cGraw-Hill., New Yolk),

5th edition.

4.   Instiunental Metl]ods of Analysis: H. R. Willard; L. L. Meirit. J. A. Dean,.F. A. Settle

(VanNostrand Reinhold Coy New York)3 6'h edition.
5.    Introduction  to   Instrumental   Analysis   (1987)±   R.   D.   Braun   (MCGraw-Hill  Book

Company)NewDelhi.
6.   Handbcrok of Analytical.Chemistry: L. Meites (MCGraw-Hill, New York).

7.   Basic concepts of Analytical Chemistry by S.M. Khopkar

M`G    rcth:fro                [o,pflge



8.    Instrumental  Methods  of cliemical  Anal}Jsis: 8.  K.  Sharma  (Goel  Publishing Hoiise,

Meerut).
9.   Insti.umental methods of chemical Analysis by 11. Kaui..
10. Undergraduate Insti.umental Anal}Jsis (5th ed.), J. W. Robinson Ovlarcel Dekker lnc.).
11. Fundamentals of Moleciilar Spectroscopy, by Banwell.
12. Inti.oduction  to  Spectroscopy  (3rd  ed.)  by  Pavia Lampman  Kriz,  Cengage  Learning

Harcourt College Publishers

pr,S-prrfgiv
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Master of science, Analytical Chemistry
M.Sc. Analytiea] Chemistry, Semester-IV

•I.aper-Ill (Sol)arati oil Techniqu es)

Proposed Syllabus Td I)e Effective fl.om June-2023
(NIIP-2020)

Totnl Periods: 60

Course Code AC-403 Title of theCou'.se
Separation Techniques

Total Credits of
4 HOu,-s per

4 hrs.the Course Week

Coui.se Objectives: •     To  understand  the  distribution  of  liquid  in  two  immiscible

liquids,   to   impart   the   knowledge   of  doing   extraction   of
diffei.ent compounds and their application.

•     To understand the  theory behind the se|)aration  of molecules

b}' chromatography,  varioiis  factors  affecting ,separation  and
their  solution,   application   the   theory   in   validation  of  the

I.esillts obtained.

•     To  learn  principles,  theory  and  instriimentation  of  various

liqiiid    chromatography    techniques    siich    as    gel    and    ic)n

exchange,  adsorption    and    at`finity,    theii.    application      in

identificatioulseparat ion ofcompoiinds.
•     To  learn theory  and  concepts  of tlie  extraction of molecules

fi.om solid surfaces as well as their application and limitation.

Mapping betw.eenCOandPSO
C{ in tt` V| ® r- CO 0\ C> r'

a a a a a a a a a a a a
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Course Content

Unit Desc,.iption Periods

1. SOLVENT EXTRACTIONPl.incipalofsolventextraction,  Nernst  distriblltion  law,  Distl.ibution 15

coefficient, Equations  for the solute dissociating or associating in  one

phase,    limitations     of    distribution    law,    Application     :    partition
chromatography,    Distribiition    ratio.    selectivity    ratio.    Successive

extractions, Exti.action of metal  ic>n with chelating agent with .Iiecessary

equation,    Extraction  involving  association  ()/` ion  pail.s,  extraction  by

4    mtlfrof#
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solvation,     types of  Multiple   extractions,   multiple   extraction   with
successi\Je poilion.. basic concept, Appai'atus and binominal distribution
for Craig pseudo/ continuoiis counter cul.rent exti.actions.   Truecouiiter
cuiTent   extractioii:   Fractional   distillation,   Use   of  ci.own   ethei.s   and

Cr}Ttands for extraction, extraction equilibi.ia with ci.our ethei.s, factoi.s
affection   extraction    with   crown   etlier.   numerical   of   distribution
coefficient and multiple extraction.

2. THEORY OF CHROMATOGRAPHYMethodsofelution,Idealandnon-idealchromatography. plate theory, 15

Rate theory, Reasons  for bioadening of peaks.  Van  Deemter eqiiation
and  significance  of  terms   involved,   Optimuln   \'elocit}',   Resollltion3
Methods  to  improve  resolution.  GLC.  Suppoi.ts  for  liquid  stationary

phases,  Selection of  columns, FSOT,  Selective Detectors- FPB, TID,
Temperatui.e  pi.ogrammingin  GC.  Derivatization.  in  GC,  Qualitative

analysis  from  retention  pal.ametpi.s,  Qiiantitative  analysis,  Headspace

Analysis. Thermal D.esorptioli.

3. LIQUID CHRdMATOGRAPHYa.Ion-exchangechromatograpliy: 15.

Resins   used..    Principle   of  exchalige,   Factors   afi`ecting   the
exchange,  Capflcit}J  of resin at`d  its determination.` Techniques.

IEC with eltient siippressor coliimns.. Applications.

b.   Gel-permeation chromatography:
Principle, Types of gels, Tl`eoretical principles, Teclmiques and

applications.
c.   Adsorption chromatography:

•Principle, column packings, adsorbents, mobile pllase, technique

of    separation.     detectors..     identification     of      compounds,

applications, Chiral Ch].omatography..
d.   Affinity c]ii.omatograpliy:

Introduction..  classification,  column  matrices,  affinity  ligands,

elution methods, applications.

4. SOLID PHASE EXTRACTION AND MICROEXTRACTI0Na)SolidPhaseextraction(SPE): 15

Introdiiction, Types of SPE media, SPE formats and apparatus,
method  foI.  SPE  opei.ation,  solvent  selection.  factors  affecting

SPE.. selected methods ofanal}Jsis for SPE, Automation and On-
Line SPE.

b)   Solid phase micro-extraction (SPME):
Introdiiction.  theoretical  considei.atioiis.  experimental,  Methocls

of analysis:  PMEGC..  Methods  of analysis:  SPME-HPLC-MS,

M.6.  Jttah;4fty          [3ip.]ge



Teaching- To nieer the effective teaching and the leaming reqiiii.ements, teaching-
Leaming learning methodology comprise classi.oom teaching` ilse of e-respui.ces3
Methodology library books,  lT tools,  encouL.aging students to participalein sem inaL.s/

workshops. pi.esentations by sttidents. assignments etc.

Evaluation Pattern
sl.-.No. Details ot`the Evaluation Weightage

I. Internal Written / Practical  Examination (As per 30 marks
C.BCS R:6.8.3)

2. University Examination 70 marks

Course Outcome: Having Completed this course, the leaner will be able to

i. Understand  fundamental  and  priiiciples  of solvent  extraction,  basic  theory  of
distributioii law, tise of the extraction techniqiies for cryptands and crown ethers,
working ofcraig.vessels exti.actions.

2. Understaiid  fimdamental  &  theoi.,v  involved  in  the  separation  of` compound  b}J.

chromatogl`aphic  techniques,  I.eason   behind  the  band  l)roadening  and    their

I.esolution, use ofchromatography foi. qualitative and quantitative analysis.

3. Understand  the  separation  of different  types  of moleciiles  vyith  the  help  of
diffei.ent chi.omat()graphic techniques.  choice  of different  stationary phase and
mobile phase and application o.fchromatography.

4. Understand  fundamental  &  theol.y of solid  phase  ext[.action,  factors  affectiiig

the extraction, techniques involved in exti.action and their application.

Suggested Reference Books:

I.   Principles oflnstirmental Analysis: D.A. Skoog, Holler and Ci.ouch (Ccngage leaning,
7th edition)

2.   Instrumental Analysis: G. D. Christian and J.  E.  O'Reilly (Allyn & Bacon Inc., New
York. 2ndedition.

3.    Tnsti.umental Methods of chemical Analysis: G. W. Ewing (MCGraw-Hill, New York),
5wh edition.

4.    Instrumental Methods orAnalysis: H. R. Willard, L. L. Merrit, J.  A. Dean. F. A. Settle

rvanNosli.and Reinhold Co„ New York), 6th edition.
5.   Introduction   to  lnstmmental  Analysis   (1987),   R.   D.   Braun   (MCGraw-Hill  Book

Company)New Delhi.
6.    Analytical  Chemistry:   Principles  and  Techniques:   Larry  G.  Hargis   (Prentice-Hall

Internationaledition).

7.    Introduction to Modern LiqLiid Chromatogi.aphy:  L.  R. Shyder & J. J.  Kirkland (John

wtiey&sons,NewY°rk)                                 ®             pr    6    „a```CH[4,pulise



Master of Science, AIIalytical Chemistry
M.Sc. Analytical Chemistry, Semester-IV

Elective Paper-I (Applied Analysis-I)
Proposed Syllal)us To be Effective from June-2023

(NEP-2020)
Total Periods: 60

Course Code AEC-401
Title of theCoul.se Ap|)lied Analysis-I

Total Credits of 4 Hou,.s per
4 hrs.

the Co`irse Week

Course Objectives: •     To understand b{1sic conceQLts of soaps, detergents and alloys,

their  pl.operties  and  analysis  of various  elements  pi.esent  in

them b)f vtirious meth.ods.
•     To understand basic concepts ofpesticidcs and fei.tilizer, their

properties and  aiialysis  of various compounds and elements

pi.esent in pesticides and fertilizer by various methods.
•     To tinderstand basic concepts of drug prodiicts, types.of drugs

and  capsules,  their properties  and  analysis  of various  drug,

present in markets by various methods.
•     To iinderstand basic coiicepts of vitamins. theirproperties and

analysis of v{ii.ious vitamins by different methods.
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Course Content
Unit Description Periods

1. ANALYSIS  0F  SOAPS, DETERGENTSAND ALLOYSSoapsandDetcrgcnts:Classificationofdetergents,Action   of 15

detergents,   Determination   of  alcohol   soluble  materials,   moisture,

active constituents3 silicates, 'phosphates. bora'tes etc.

AIIoys:   Analysis   of  brass,   Gerimn   sil\Jcr,   stainless   steel.   Bi.onze.`

Ferromanganese.. Allo}'s of Ale Mg aricl Ti (Emphasis should be given

on iiiajor constitiite and instrumental  metllods such as AAS..molecular

spectrophotometry`  fluol.escence.  emission, spectl.oscop.v  fol. analysis

of trace elemeiits).

rn. ft-Trahi`th      L5iT>age



2. ANALYSIS OF PESTISIDE ANI) FERTILIZERPesticides:AnalysisofBenzenehexachloride,Analysis  of DDT  in 15

mixture   by   colorimetric   methods,   Determination   of  Dieldrin   in
formulation   by   partition   chi.omatography,    Total   phosphorous    in

phosphorous.    containing    pesticides,    Determination    or   traces    of
pesticides  using  GC  and  HPLC,  Determiiiation  of Aldrin  using  IR
specti.ophotometry.
•Fertilizer: Sampling and sample pi.eparation.  water,  total nitrogen by

Kje]dahl niethod, total nitrogen by reduced iron method, Urea nitrogen
by  urease  methods:  'Total  phosphoroils  by  di±`fei.ential  spectroscopic

methods, watei. soluble phosphorous,  Potassium: potassium by flame

photometric methods, Acid -base forming quantit}J ofFertilizer.
3. ANALYSIS OF DRUG PR0I)UCTAnalyticalmethodsforthefollowing-  Tablets,  different  types  of 15

tablets,    uiiiformity    in    weiglit   (aspirin)    additives    used    in    tablet

manufactiire,  capsiiles,  t,vpes  or  capsules.  Identification,  assay  and

Test:    Rifinpicjn    capsi`1e,    Sodium    benzoate    Powders,    Sodium
Cliloi.ide    lnjection3    barium    sulphate    Siispensions,    Mouthwashes

(Ointments (salicylic acid) and creams Dimethicone by IR) Mannitol
Injections3    Sulphacetamide    Eye    Drops,    Salbutamol    Inhalation,
Penicillin, Probleins based on assa}J  of  these matei.ials.

4. ANALYSIS OF VITAMINSCaiT-pricemethodot`Vitamin  A,  Spectroscopic  inethod for Vitamin 15

D, Determination of total assay Vitamin E, Stability study of vitamin
K3, Determination of vitamin 8|, Determination of Assay of vitamin
82   by   fluorometric   llletllod,   Detemlination   of.  Nicotinic   Acid   by

cyanogen    bromide    method,. Determination    of   Nicotinamide    by

cyanogen   bromide  method,  Determination  of.  Pyridoxine  by  Non-
aqueous titration method, Spectroscopic determination ofvit-amin Bi=,
Folio Acid by   colorimetric method.` Ascorbic Acid by iodate titration

method.

Teaching- To meet the effective teaching and the leaming requirements.. teaching-
Leaning learning methodology comprise classroom teaching, use of e-resoul.ces,
Methodology library books, IT tools, encouraging students to parficipatein seminars/

workshops. presentations bv students. assignments etc.

Evaluation Pattern

Sr.No. Details of the E\Jaluation V,,'eightage

1. Internal Written / Practical  Examination (As per 3 0 marks

pr   S.  ¥nuLtthipage



Coiirse Outcome: Having Completed this course, the leaner will be able to

1. Uiiderstand fiindamental & theory of the sources and a`'ailable contents in alloys
and  surfactants.  Also  lean  the  different  approaches  and  classical  as  well  as
insti.umental techniques used for tlie analysis.

2. Understand  fundamental  &  theory  of the  sources  and  available  conteiits    in
fertilizer and pesticides. Also leam the different appi.oaches aild classical as well

as instrumental teclmiques used  for the aiial};sis.

3. Understand  ftmdanentaT&  theory  of the  drugs  and  capsules.  Also  learn  the
difi`ereiit approaches and classical as well as instr`imental teclmiques used for the
analysis.

4. Understand  fundamental  & theory  of the  sources  of vitamins.  Also  learn  the
differeiit approaches and classical as well as instriimeiital techniques used for the
analysis.

Suggested Reference Books:

1.   Vogel's  Text  book  Quantitative  Chemical  Analysis  5th  edition  by  G.H.Jeffery,  J.
Bassett, J.Mendhan` R.C. Denney.

2.   Indianpharmacopeia volume I and Il.
3.    Standard methods of chemical analysis, Sixth Edition, FJ. Welcher.
4.   Quantitative Inorganic Analysis including Elementapr lnstrumnetal analysis,  By A. I.

VogeL3rd ed„ ELBS,1964.
5.   Modern Methods  of Chemical  Analysis:  Pecsok,  Shield &  Cairns  (Jolm Wj|ey),  2nd

edition.

6.    Introduction  to   Instrumental   Analysis   (1987).   R.   D.   Braiin   (MCGraw-Hill   Book

Company),New Delhi.          k
7.    Analytical  Chemistry:   Principles  and  Techniques:  Larry  G.   Hargis   (Prentice-Hall

lntemationaledttjon).
8.   Treatise on Analytical Chemistry: I. M. Kohthoff & P. J. Elving (Jolm Wiley & Sons,

NewYork).
9.    Handbook of Analytical Chemistry: L. Meites (MCGra;w-Hill, New Yolk).
10. Basic concepts ofAnalytical Cl`emistry by S.M. Khopkar

11. Standard Methods'ofchemical Analysis: Vol. I & 11 (6th edition), D. Van Nosti.and Co.

Inc.(London).

12. Official   Methods   of  Analysis:   Published   by   Association   of  Official   Analytical

Chemists,Washington.
13.. Instrumental Methods  of Chemical  Analysis:  8.  K.  Shalma  (Goel  Publishing House.,

Meerut).
14. Instrumental methods of chemical Analysis by H. Kaur.

15. Environmental Chemistry: 8. R. Sharmal H. Kaur (Goel Publishing House, Meerut).
16. Inorganic Quantitative Analysis: A.I. Voge[ (Orient Longman).
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Master of science, Amlytical Chemistry
M.Sc. Analytical Chemistry, Semester-IV

Elec(ive Paper-II (Applied Analysis-II)
Proposc{I Syllablls To be Effective from June-2023

quEP-2020)
I o[ai rerious: ou

Course Code AEC-401 Title of theCol'rse
Applied Amlysis-II

Total Credits of 4 Ho`irs per
4 hl.s.the Course Week

T  t  lp   '  d

Co`irse Objectives : •     To  understand   basic  concepts  ol`  rut)bei.  compounds.`  their

properties and analysis of various elements present in them by
various methods.

•     To  understand basic concepts  of Glass,  their properties and

analysis of various compounds and elements present in Glass

by various methods.
•     To undei.stand basic concepts ot`dri`g pi.oducts, t)pes of drugs

and  capsules.  their  proi)ei.ties  and  anal}'sjs  of vaiious  drilg

present in markets by various methods.
•     To  iinderstand  basic  concepts  of organic  f`mctional  grollp,

tlieir  pi.operties  and  analysis  of various  organic  grollps  by

differentmethods.
Mapping betweenCOandPSO

a.I C1 tr n ® I- cO C\
e CV

a a a a a a a a a a a a
CA cO C^ CO On CO CA C^ C^ CO CO L^
a. a, fL CL 1 i QI el Q1 C+ a- CLt

Col olii, nyp     J   '' `RE`,;   :
as-L;! -`,   `h~.€ :,i

C02 + ia( rfu `!#y-.i\¥

8ya         .(ife..-i, :-;a:     _*-s^ft,4Sjg
F,qt¥:?,'^J4*S-1

C03 -^ifex^
ire     ,%

'      rtyJ2» tie
'-£   , .(*-ie

dr yy  #qu6 7z,:.   .`RE

`:.;I:i*=7--'%,`-

C04
i  iefro,.  i

-.t\ar-..xp i-...•ife-y

'1a1J2ym`~   \

-S.-  -;ds
gr;.;its

Course Content

Unit Desci.iption Pel.iods

I. ANALYSIS  OF  RUBBER COMPOUNDIntroduction,Identification,Isopi.eneand styrene  content`  acetone 15

extract.  Chloroform  extract,  Total  Extract,  alcoholic  potash  extract,
unsaponifial)le acetone extract. waxy h}Jdrocarbon, mineral oil, siilfui..

total    inorgaliic   sitlfur..   total    inorganic   lillel.`   total   ash,    iron    atid

aluminLim.oxide,  calci`im  oxide,  magnesiLim  oxide.. zinc  oxide.  total

barium, titaniuin dioxide, free carbon, cellulose.

2. ANALYSIS 0F GLASS 15

rn.a`Tnutfihi8e
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Introduction, silica, sulfate, barium.. arsenic, antimony, total oxide such
as   Fe203,    Calcium,    Magnesium,    total    alkalis,    chloride,    A1203.
Chromium,   Cobalt,  Manganese,  Nickel,  Lead,   Ceriilm,   Titanium,
Zii.conium, Arsenic, BOL.on, and Flol.ide.

3. ANALYSIS 0F DRUGS-IIIdeiitirication,TestandAssy offollowing drug: 15

Aceclofenac    tablets,    Azithromycin    oral    suspension,    Bleomycin`
Injection,   Cetirizine  tablets,   Ciprofloxacin  eye  drop..  Dicyclomine
Injection, Domperidone Tablets, Levoflc)xacin Ta,blets, Levocetirizine
I-Iydrochloride,   Ofloxacin  Tablets,.  Paclitax.el  Injection.  RIfampicin
and lsoniazid Tablets, Ritonavir Capsiilcs   .

4. ORGANIC FUNCTIONAL GROUP ANALYSIS `Classificationoffunctionalgroupswithsuitableexamples. 15

Determination of:
1) Fuirotional gi.oups imparting acidic nattire -thiol, enediol, phenolic

lydroxyl.
2) Functional groups imparting basic nature -Aliphatic and Ai.omatic

primar}', secondary and tertiary amines -hydi.azine deriv{atives.
3) Functional  groups which  impart iieither acidic nor basic natui.e -
Aldehydes, Ketones, Nitro, Methox.v, Olefinic.

Teaching- To meet the effective teaching and the leaming requirements, teaching-
Leaming leaning methodology comprise classroom teaching, use of e-resources,
Methodology 1ibi.ary books, IT tools. encouraging stildents to participatein seminars/

workshops, presentations by students, assignments etc.

Evaltlation Pattern
Sr.No. Details of the .Evaluation Weightage

I. Internal Written / Practical  Examination (As per 30 marks
CBCS R.6.8.3)

2. University Examination 70 marks

Course Outcome: I-Iaving Completed this coli`rse, the leaner \`Jill be able to

1. Understand fulidamental & theor}J of the sources and available contents in rubber
compoulid.   Also   leam   the   different   approacl`es   and   classical   as   well   as

instrumental techniqlles used l``or the analysis.

2. Understand fundamental & theory of the sources and available contents  in glass.
Also   learn   the   diffei.ent   approaches   and   classical   as   well   as   instrumental

teclmiques iised for the analysis.

pr  6 -iquggbe:th



3. Undel.stand   fuildamental   &   theory   of  th.e   dl.llgs.   Also   learn   the   different
approaches {and classical as well as instrumental techniques ilsed forthe apalysis.

4. Understand fundamentals & theory of organic I-unctional gi.oups. Also learii the
different approaches and classical as well as instL.umental teclmiqiies used fo.I. the
analysis.

Suggested Reference Boolrs:

I.   Vogel's  Text  book  Quantitative  Chemical  Analysis  5th  edition  by  a.HJeffery,  J.
Bassett, J.Mendham, R.C. Denney.

2.    Indian pharmacopeia volume I and ll.
3.    Standard methods of chemical analysis, Sixth Edition, FJ. Welcher:
4.    Quantitative Inorganic  Anal}'sis  including Elementary Instrumnetal analysis,  By A.  I.

vogel,3rd ed., ELBS.  1964.

5.    Modern Methods  of Chemical  Analysis:  I'ecsok,  Shield .&  Cairns  (John  Wiley),  2nd
edition.

6.   inti.oduction   to   Instrumental   Analysis   (1987),   R.   D.   Braun   (MCGraw-Hill   Book

Company),Now Delhi.
7.   Analytical  Chemistry:  Principles  and  Teelmiques:  Lairy  G.  Hargis   (Prentice-Hall

lnternationaledition).
8.   Treatise on Analytical Chemistry: I. M. Kohthoff & P. J. Elving (John Wiley & Sons,

NewYork).
9.   Handbook of Analytical Chemistry: L. Meites (MCGraw-Iiill, New York).
10. Basic concepts of Analytical Chemistry by S.M. Khopkar
11. Standard Methods of Chemical Analysis: Vol. I & 11 (6t!` edition), D. Van Nostrand Co.

Inc.qundon).
12. Official   Methods   of  Analysis:   Published   by   Association   of  Official   Analytical

Chemists,Washington.
13. Environmental Chemistry: 8. R. Sliarma, H. Kaur (Goel Publishing House, Meerut).

14. Inorganic Quantitative Analysis: A. I. Vogel (Orient Longman).           .

15. Organic functional groups -S. Siggia
16. Quantitative Chemical Analysis -I.M Kolthoff, E.B Sandel.. E.J Meehan.  S.

BruckensteiiL Macmillan C.ompany, London
17. Decomposition Techniques in Inorganic Analysis -J.Do]czal, P.Povondra, Z.Sulcek

M,„aur4
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Master of science, A]ialytical Chemistry
M.Sc. Analytical Chemistry, Semester-IV

Paper-V: Green Chemistry (Skill based Elective Coiirse)
Proposed Syllabus To be El.fective from Jiine-2023

(NHP-2020)
Total Periods: 30

Course Code ASEC-40| Title of theCourse
Green Chemistry(SkilledbasedElectiveCourse)

Totfll Credits of 2
Hoiirs per

2 hrs.
the'Course Week

Col.IrseObjectives: •    To pro\Jide+.knowledge on green and siistainable chemistry

•     To learn and inti.oduce various principles of green chemisti.y.   `

•    To   lean   about   the   replacement   of  toxic   chemicals   with
eiivironmeiil    fiiendly    green    compounds    and    benefits    of
utilizing coni`ept of green reagents and green catalyst.

•      To  ci.eate  awai.eness  among  students  regarding  to.  develop

skills to develop an understanding of social and environmental
responsibilities within the bi.oad area of Green Chemisti.y

Mapping b etweenCOandPSO
C\ r1 i '0 ® r` CO 0`.
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Uriit Description Pel.iods

1. BASICS  CONCEPTS  OF  GREHN  CHENISTRY  &  GREEN 15

RuAGENTS

A. BASICS CONCEPTS OF GREEN CHEMISTRY:

Basic principles ol` green chemistry: (i) Waste minimization  (ji) Atom

economy(iii)  Hazardous  products  minimization  (iv)  Designing  safer

chemicals (V) Pltanning for miriinum enei.gy req`i`irement for synthesis

(vi)  Proper  Solvent  selection  (vii)  Pi.oper  starting  material  selection

(viii) Use of Protecting groiips (ix) Use ofcatalys.ts (x) Biodegradable

product designing (xi) Pi.oper designing o±` manufact`iring plants (xii')
Strengthening anal}Jsis techniques.

6.2#f



B.GREEN    REAGENTs    AND    WATER    BAsnD    GREEN
SYNTHESIS:

Polymer Based Gi.een  Reag.ents, Water Based Reactions: Diels-Alder
Reaction,     Claisen     Rearrangement,     Michael     Reaction,     Aldol
Condensation3     Knoevenagel     Reaction,     Benzoin     Condensation,
Claisen-Schinidt Condensation and Heck Reaction

2.
GREEN CATALYSTS 15

(i)  Acid  Catalysts  (ii)  Oxidation  Catalysts  (iii)  Basic,  Catalysts  (iv)
Polymei. Supported Catalysts (v) Pol.vstyrene-aluminium Chloride (vi)
Polymeric  Siiper Acid  Catalysts  (`'ii)  Po]ystyi.ene-metal]oporphyrins

(viii)   Polymer  Suppoi.ted   Photosensitizers   (ix)   Polymer   Suppoi.ted
Phase  Transfer  Catal}..sts  and  (x)Phase  -Transfei.  Catalyst  in  Green
Chemical  Reaction(xi)  Miscellaneous  Illustration  catalysts  lik?  Tj02

Photocatalyst in Green Chemistry, Solid Siipport Reagents,  Synthesis
of   Bi.omo    organics:    Development    ot`   Newei.    and    Ecofi.iendly

Sromination    Pi.otocols    and    Brominating    Agents,    Syiithesis    of
Pyridinium Fluorochromate (PFC) and Synthesis of Isooctane

Teaching- To meet the effective teaching and the leaning requirements, teaching-
Learning leaning methodology comprise classroom teaching, use ofe-resou[.ces,

Methodology library books, IT tools, encoui.aging stiidents to participatein seminars/
workshops. pi.esentations by stiidents, assignments etc.

Eval Liati on Pattern

Sr.No. Details Of the Evalu.ation Weightage

I. Internal Written I 5 Marks
2. University Exiemal Written Examination 35 Marks

Coui.se Outcome: Having Completed this coui.se, the leamer \vill be able to

I. To  get  the  basic  concept,  background  and  significance  of green  chemistry,
various tools and twelve principles of green chemistry.

2. To  get  tlle  design   and   development  of  green   synthetic  methods  by.  using
pi.inciples of green chemistry that reduces the generation of waste and.hazardous
substances.

3. To  got basic concepts  to  Identify  and differentiate between  gi.een  reagents and
conventional   I.eagents   and   to   find   suitable   green   alternatives   in   chemicalprocesses.

4. To diffei.entiate and critically evaliiate the green catalysts against conventional
catalysts and appl ications of these green catalysts.

ry, . 6 .
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Suggested Reference Books:

1.   V.K.Ahluwalia,M.  Kidwai,   New  Trends  in  Green  Chemistry,  Kluwer  Academic
Publishers, Boston, Londc>n, 2012, pp. 5-36 and the reference cited there in.

2.    I'aul T. Anastas and Jolm C. Wamer: Green Chemistry, Theory and Practice, Oxford
University Press, New York,  1998.

3.   Colin Baird` Envhonmental Chemistry, W.H. Freeman, New York,1999.
4.   V.K. Ahluwalia and Renu Aggarwa], Organic Synthesis:  Special Techniques, Natosa

Publishing House, New Delhi, 2001, pp.150-190 and the references cited therein.
5.   P.  T.  Anastas  and   I.c.  Wamer,  'Green  Chemistry,  Theory  and   Practice',  Oxford

University Press (1998).
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Master of Science, Analytical Chemistrty'
M.Sc. Analytical Chemistry, Semcstcr-IV

To be effecti`'e from Juiic 2023
Practical

(NEP-2020)

Course Code AP-401 Title ot-theCourse
Practical

Total Credits oftheCourse
4 Hours per Week 12 hrs.

Course Objectives: •     Able to identify the elements pi.esents in various  alloys~.  soap
anddetergents.

•     Understand      the      importance     df    vai.ious      instrumental
teclmi ques  in aiialysis.

•     To lean about the calculation in analysis.
•     To    lean   about   the   stoichiometry   iised    in    analysis    of

compounds.
•     Preparation ofsolution `ised   in    determination    of    various

compounds.
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Course Content
MaiorExercise 4-Credit
Vi\,a-Voce
Minor Exei.else 4-Credit
Minor Exei.cjse
Major nxercise:
.      I.    Analysisofbrass allo.v.s for.Copper, Zinc and Iron content.

2.    Analysis ofGeiThan silver for Coppei., Nickel and Zinc Content.

3.   Analysis of stainless steel for simultaneously determination ofcr and Mn content.
4.    Ion exchange sepai.cation of(Fe+3 + Co+2) aiid determination ofFe+3 coloiimetric.

5.   Determination of total salt content by ion exchange chromatography.
6.   Ion exchange  separation  of (Zn+2  and  Mg+2)  and  determination  of zn+2  by EDTA

titration.

7.   Determination ofpA'/„ ofMethyl red indicator.

8.   Determiiiation ofpA'/„ ofBromo Phenol BIue Indicator.
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Minor Exercise (Any eight):
1.    Analysis ofDriigs (an}' three):

a)    Sulpha drugs by non-aqueous titration and ai.gentometric titration.
b)   Analysis ofpenicillin
c)    Iron foimulation for iron content.
d)   Aspirin tablet

e)   Analysis of APC tablets for its aspirin and phenacetin content using UV
spectrophotometi.y.

2.    Analysis of lnsecticides: Analysis ofBl-lc.
3.    Determination of protein content of wheat flour by Kjeldahl Method.

4.   Analysis of Detergent sample for P04 and other constituents.
5.   Analysis of fertilizers by determination of nitrogen content.
6.   Analysis offri)itjuice for vitamin-C.
7.    Determination of saponification value of oil and fat.
8.    Spectl.oscopic detemiination ofNi+2 with D.M.G.

9.    Conductometi.ic determination ofvanillin  in Vanilla.
10. Photometric titration of (Cu+2+ C€`+2) in a mixtu|.e

11. Determination oi`Metal: Ligand ratio in complex.
12. Flame photometric determination of Nat and K+.
13. Colorimetl'ic estimation of titanium in the given solution by hydrogen peroxide.

14. Estimation of amino acids by colorimetr}J.

15. TLC sepai.ation.

Teaching- Introduction.    interaction   with    students    in    calciilation   of   solution
Learning preparations,   carry   out   expel.iments   at   each   step   according   to   the
Methodology respective T)ractical. stoichiom etry calculation.

E\Jaluation Pattern

Sl..No. Details of the Evaluation        + Weightage

I. Internal Written / Practical  Ekaminatioii (As per 30%.

CBCS R.6.8.3)

2. University Examination 70%

Course Oiitoome: Having Completed this. course, the leaner `\'ill be able to

I. Performing mole and mole ratio calculations in practice requires an
understanding o1.the fundamentals.

2. UndeL.standing the basics is essential  for pet.forming pi.actical calcLilations of

mole.
3.. Prepared the stoichiometry of the reaction involved in the titration.

4. Observe, cliart, card compare unknown cand known concenti.ations.

5. Recogr]ize propel. lab procedui.es.
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Suggested Refercncc Books:

1.    Vogel's  Textbook  of quantitative  analysis  fifth  editions  by  Longman  scientific `and
techaicaLUK.

2.    Indian pharmacopeia, Vol~I, ll and  lll.
3.    Standard methods of`Chemicfll analysis sixth edition edited by FraiiLi-J'.  We]cher by D.

VanNostrand.Company, Inc.
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