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KANNUR 'V; UNIVERSITY

(Abstract)
MSc Chemistry Programme- Scheme , Syllabus and Pattern of Question papers ( lst and llnd semester

only) under Choice Based Credit and Sernester System (Outcome Based Education system- OBE ) in

Affiliated Colleges with effect from 2023 admissions - lmplemented- Orders issued.

ACADEMIC C SECTION
ACAD/ACAD C4l L63A9 12023 Dated: 22.08.2023

1. A Curriculum Syllabus [,4onitoring Committee comprising the members of the Syndicate was
constituted for the Syllabus revision ot UG & PG Programmes in Affiliated Colleges, vide paper read (1)

above and as per the recommendation of this Committee in its meeting held on 20.11.2020, constitute a
sub Committee to prepare the Regulation for PG programmes in Affiliated Colleges vide paper read (2)

above.

2. As the reconstitution of Board of Studies of the University is under consideration of the Hon'ble
Chancellor, considering the exigency of the matter, Ad hoc Committees were constituted vide paper
read (3) above, & it has been modified vide paper read (4) above to revise the Curriculum and Syllabus
of PG Programmes in Atfiliated Colleges w.e.f 2023-24 academic year.

4. Revised Regulation for PG programmes under Choice Based Credit and Semester System ( in OBE-
Outcome Based Education System) was approved by the Vice Chancellor on 05.08.2023 and
implemented w.e.I 2023 admission vide paper read (6) above.

5. Subsequently, as per the paper read (7) above, the Ad hoc conrmittee for M.Sc Chemistry

programme finalized the Scheme, Syllabus and Pattern of question papers of lst & ltnd semester I\4.Sc
Chemistry programme to be implemented w.e.f 2023 admission

6. As per the paper read (8) above, tl.re Convener, Ad hoc committee for l\,4.Sc Cl.remistry submitted the

finalized copy of the Scheme, Syllabus and Pattern of question papers of lst & llnd semester lvl.Sc
Chemistfy progran]me for irnplementation w.e.f 2023 admission

7. The Vice Chancellor after considering the matter in detail and in exercise of the powers of the
Academic Council conferred under section 11(1) Chapter lll of Kannur University Act, 1996 and all other
enabling provisions read together with, accorded sanction to implement the Scheme, Syllabus and
Pattem of question papers of Ft & nd semester M.Sc Chemistry programme under Choice
Based Credit and Semester Systern ( in OBE- Outcome Based Education System) in Affiliated

Read:-1. U.O No. Acad C2142912017 Dated 08.09.2020
2. U. O No. Acad CL12L24612019 Dated 07 .t?.2020
3 . U-O. No. Acadlcl,l2L?4612019 dated 76.02-2023 ,

4. U.O. No. Acadlcr21.246l20L9 dated 20.04.2023
5. IMinutes of the meeting of the CSMC & Conveners of Adhoc committee held on

15.06.2023
6. U.O. No. Acadl3Ll2L246l2019 dated 09.08.2023
7. Minutes of the Meeting of the Adhoc committee for MSc Chemistry programme held on

10.o8.2023
8. Syllabus submitted by the Convenor, Adhoc committee for l\,4 Sc Chemistry Programme
dated 18.08.202.3

ORDER

3. The combined meeting of the Curriculum Syllabus lvlonitoring Committee & Conveners of Adhoc
committee held on L5.06.2023 at syndicate room discussed in detail the draft Regulation, prepared by
the Curriculum Syllabus Monitoring Committee, for the PG programmes under Choice Based Credit
and Semester System to be implemented in Affiliated Colleges w.e.I 2023 admission and proposed the
different phases of Syllabus revision process such as subject wise workshop , vide paper read (5) above.



-Colleges underthe llniversity w.e.f 2023 admission , subject to report to the Academic council.
8. The scheme, syllabus and pattern of question papers of 1strn6 11nd semester l\,,1.sc chemistry
programme under Choice Based Credit and Semester System ( in OBE- Outcome Based Education
system) in Affiliated colleges under the university w.e.t 2023 admission is uploaded in the university
website
9. Orders are issued accordingly.

sd/-
Saiesh Kottambrath
Assistant Registrarl

For REG ISTRAR

Toi 1. Principals of Affiliated Colleges offering MSc Chemistry programme
2. Convener, Curriculum Syllabus N/onitoring Committee.
3. Convener, Ad hoc Committee for M.Sc Chemistry programme

Copy To: 1. The Examination Branch (Through pA to CE)
2. PS to VC / PA to PVC / PA to R/pA to FO
3. DR / AR 1 (Acad) /All sections of Academjc Branch/Computer programmer
4. SF / DF /FC
5.Web l\,4anager (for uploading on the website)

Forwarded / Bv Order
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1. PREFACE

Thc syllabi of the MSc programme in Chemistry offered in the university's affiliated colleges

uuder the selrester systeln \\rere revised in light of the decision of the Syndicate of Kauuur

University, Curiculum Syllabus Monitoring Comrnittec, PG Board of Studics and Chcmistry

(PG) Ad lroc committee meetings. and the rcvised syllabi are eftlctive liom 2023 admission

onu,ards. There are two indcpendcnt PG pr:ogrammes in Chemistry for affiliated colleges. uatnely

MSc Chemistry. and M Sc Chemistrv u,ith Drug Chemistry Specialization. Thc ad-hoc committcc

fbrmed by Kannur University as per order number Ac:dlCli2l246i2019 dated 1010212023.

Kamur Univcrsity. has prepared the revised cun'iculnn and syllabus fol both thc programmes to

be outcome-based by 2023 regulations.

Candidates u,ith bachelor's deglees in Chemistryi Polyrner Chenistry with Matliematics and

Physics/Computer science as subsidiary subjects are eligible tbr admission to these courses. Rules

regarding minimurn rnarks required fbr the Bachelor's degree, resenation, etc.. will be as laid

dou,n by the University fi'onr tirne to time. The coursework shall be by the scheme of valuation

and syllabus presclibed.

The Ad hoc Committee ackloivledges the support of Dr. Sudheesh S, School of Chemical

Sciences, Kanmrr University, Dr. Retheesh K, Govt. College. Karyavattom as resource persons

and teachers ofaffiliated colleges who participated in the workshops held on 30'l'June 2023 and

5'r'July 2023.

'f le ,ld hoc Committee tbr nISc Che lnistrv Sl llabus Revision

1. Dr. Shibu P V. (Convenor), Assistant Professor

Department of Chemistry. Govt. Brennen College, Thalassery

2. Dr. Pushpaletha P, HoD & Professor,

Department of Chemistry, Goverrunent College, Kasaragod
3. Dr Jithesh K, Assistant Prot-essor,

Departmellt of Chemistry, Sree Narayana College Kannur.

4. Dr Sujith K. V, Assistanr Prof'essor

Departnlent of Cl.remistry. Payyanur College, Payyanur

5. Jaison P K. Assistant Professor.
Department of Cher.nistry, KMM Govt Wornel's College Kanlur

6. Dr. Jitlra Kunhikrishnan M, Assistant Professor,

Depatunent of Chemistry, Sree Narayana College Kannur
7- Dr. Keerthi Mohan A. Assistant Prof'cssor,

Departrnent of Chemistry,, Govt Collegc, I(asat agod
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POST GRADUATE PROGR{MME IN CHEMISTRY
(Syllabus under choice credit-based serrrester system (OBE) with effect from 2023

admission)

Master of Science iu CLemistry is t Post {iraduate levei course that aims at an advtnced level

undcrstandilg ol major conccpts. thcorctical principles. cxll!-rimcntal aspccts. and rcscarch

aptitudes in chentical scicnces. The \4Sc Chenristrv progran is designed to provide students with

advanced knorvledgc and skills in r,arious brauches of chemistry. Follolving thc plinciples of
Outcome-Based Flducation (OBE). the program aims to equip studcnts \\,irh the necessat.\,

thcofelical tbur.rdation. practicai laboratory skrils, and critical thinking ahitities required fbr

succcsslil careers in acadcmia. industn,. or r-cscarch,

Thc \'1Sc Chemistr ,- prouran consists olii coinprehensir e cun-iculun-t tlrat includes x conlbillati()i.r

of cLrtc courscs. c,ectivc cor-lrscs. Iitborator-\' urr-k. Indtistt'ialllnstitlLional r.isirs. intcrnships, and

a reseat ch pro icct. The pros.x!11 e lloq s str.rdcnts to specirlize rn spccilic aleas o1'chenisrry based

on llreir intcrcsts and career a-sp ir.alior': s. Thc coul'se consists olfou thcory papers each and thrcc

practical papers in the 1't and II"d semesters. There will be three theory papers, one open/multi-

disciplinary elective paper, and three practical papers (to be cor.rtinued in semester IV) in the III'd

semester'. Two electir,e papers, three practical papers, a project, an industrial/institutional visit/

intemship along with a general viva'r,oce will be there in the IV'l'sentester. The students may

select one elective paper liom cach of the clective groups. Each tlieory paper and elective paper

is of3 hours duration and each practical paper is of6 hours duration. The total marks for the entire

course shall be 1500 and the total credit shall be 80. 20o% of rnarks shall be allocated for iltemal

assessment ofthcory and practical papers each. The PG programme shall extcnd over a period of-

two academic years comprising four semesters. each of450 hours in l8weeks duration.

The program utiljzes contiuuous assessmeut methods to measure and cvaluate student leanring

oLlt!:ones. These asscssurents llray include examinations. laboratory reports, researcir papers.

presentations. :nd ploicct rvolk. Fccdback and constrxctiYe criticisnr are plovided to l-acilitate

student gro\\,th and irnproverlent.

Graduatcs of tl.rc MSc Chcmisrry program will bc u'cll-preparcd ibr divclsc carccl'paths. TI.]cv

can pr.lrsuc e11'rllloy:11cnt opportunities in resctrrch and deVclopment Iaboratories, pharmaceutical

ancl chenical industlies. sover reut agencies. educatir:nai institutions, and more. The proglanr



-5

also lays a stron-q foundation aor those intcresled in pursuing further sludies arld research at th!'

doctoral level.

The \4Sc Chernistry progranr, aligned u,ith Oulcotre-Based Educatiol, oft'ers studertls a

conrpreheusive education in chemistry and preparcs then.r lbr successful careers i[ lhe lield. By

tbcusing on detined ourcolles and ernphasizing practical skills. critical thinking. and resealch

abilities. the progra .r ensules that students are rvell-equipped 1o address the challenges and

contribute to adl,aucerrents in the tield of chenlistra.
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2. VTSION AND MISSION STATEMENTS

Vision

To establish a teaching, r-esidential, and affiliating Universiry and to provide ecluitable antl just access

to quality higher education involving the generatiou. dissemination. and critical applicatiol of
knou'lcdge rvith a special focus on thc developmcnt of highct education in Kasaragod and Kannur

Revenue Districts and the Manantavady Tah.rk olWayanad Ret enue District.

N{iss io n:

such knowledge.

spir it of inquiry, and the right ro dissenr.

the ioundational principles of higher education and to cater to the tnodem notions of equity, social

justice, and rnerit in all educational endeavours.

adrrinistratir,e. and infrastructural standards in such institutions.

and to ensure the region's intellecrual intesration with national vision and intemational standards.

governmental otganizations for continuing education and also for building public awareness on

impoftant social, cultural. and othcr policy issucs.
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3. THE PROGRAMME OUTCOI\{ES (POs)

Progranrure Outcomcs (POs): Prograrnme outcorres can bc defined as the objcctives achicvcd at thc

end ofany specialization or discipline. These attributes are mapped while a student is doing graduation

and determined u,hen tliey get a degree.

PO l. Advanccd Knowlcdge and Skills: Postgraduatc courses airl to providc students with in-depth

knorvledge and advanced skills related to their chosen fleld. The best outcome rvould be to acquire a

comprehcnsive undelstanding of the subject rnatter and de\.elop specialized expertise.

PO 2. Rcsearch and Analytical Abilities: Postgraduatc programs often emphasize rcscarch and

analytical thinking. The ability to conduct independent rcsearch, analyze complex problems, and

propose innovative solutions is highly valued.

PO 4. Effective Cotnmunication Skills: Strong communication skills, both written and verbal, are

essential in various ptofessional settings. Postgraduate programs sl.rould focus on enhancing

comnlunication abilities to efTectively convey ideas, present research tindings. and engage in academic

discussions.

PO 5. Ethical and Plofessional Standards: Gmduatcs should uphold etltical and professional standards

relevant to their fleld. Understanding and adhering to prol-essional ethics and praclices are imponanr

outcorncs of postgraduate cducatiorr.

PO 6 Carccr Readincss: Postgraduatc programs should cquip studcnts rvirh tlte neccssary skills and

knou'ledge to succeed in their chosen careers- This includes practical skills. industry-specific

knorvledgc, and an understanding of the job market and its rcquiren)cnts.

PO 7. Networking and Collaboration: Building a professional netrvork and collaborating with peers

and experts in the field are valuable outcomes. These connections can lead to opportunities for research

collaborations, internships. and enrployment prospects.

PO 8. Lif'elong Learning: Postgraduate education should instill a passion fbr lif'elong learnilg. The

ability to adapt to new developments in the field, pursue further education, and stay updated with
emerging trends is a desirable outcome.

PO 3. Clitical Thinking and Problcm-Solving Skills: Devcloping critical thinking skills is crucial for

postgraduate students. Being able to evaluate information clitically. idcntify patterns, and solye

problems creatively are important outcomes of these progranrs.



li

J. PROGRANIIIE SPECIFIC OUTCON'IES OF l\'lSc CHE\IISTRY

Progranr Spccitic Otucomcs (PSOs) scllo as a flamelvork to outlinc thc spccitic goals and

expected learrring oLrtconres of the MSc Chemistry pro,qranl. These outcomes are designed to

cnsure thtt graduatcs posscss tlre ncccssary knowlcdgc, skills. and abilitics to cxccl in thcir

careers or pursue lirrther researclr in the lleld ofchernistry. The Prograr.nme Specific Outcomes

are given belou,.

PSO l. ln-depth knowledge ofcore concepts: Undelstanding ofthe t-undamental principles and

theories in various sub-disciplines of chernistry. inclnding organic, inorganic. physical.

ana lyticrl. anrl theorerical chenristry.

PSO 2. Advanced laboratory skills: Possess advanced laboratory skills necessary {br planning,

executing. and analyzing experiments in diverse areas of chemistry. This includes skill in

handling chenrical reagents, instruments. and equipment, as well as accurate measurelllenl

techniques.

PSO 3. Research and scientit'ic inquiry: Exhibit corrp!'tence in designing and conducting

indepeldent research projects in chemistty, including lblmulating research questious.

in,plementing rnethodologies. collecting and interpleting data, and drarving appropriate

conclusitrns.

PSO 4. Critical thinking, data analysis, interprctation, and probletn-solving: Apply critical

thinking skills to analyze complex cheurical problems and propose innovativc solutions.

Et]'ective in interpreting experintental data using appropriate statislical methods and

conlputational tools.

PSO 5. Ettbctive communication: Comn.ruuicate scientific ideas, researclt findings, and

conrplex concepts el't-ectively through written reports, researcll papers. and oml presentatiolls.

PSO 6. Saltty and ethical practices: Arvareness of etlical principles arrd safety protocols in all

aspects of cheniical research and laboratory u'ot k.

PSO 7. Interdisciplinary krou,ledge and collaboration: Display the ability to integrate

knowlcdge t'rom various fields. collaborate with interdisciplinary tcanrs. and apply chernical

principles to solve problents in relatcd areas, such as enviromnental science, materials science.

pharrnaceuticals. biochcrnistrl'. ttanosciencc.,.1c.
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5. THE COURSE OUTCONIES

Course Outcomes (COs): Course outcomes are the objectives that are achieved at the end of any

sentestet/year. For instance. if a student is studying a parlicular course, theu. the outcomes would be

concluded on thc basis of the marks or gradcs achievc'd in theory and practical lcssons.

The COs are set at the beginning ofthe study ofeach course.
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6. THE COURSE STRUCTURE, SCHEI{E & CREDITS

6.1 The course structure, syllabus. and schenre are given belou'.

COURSE STRUCTURE

E
!)a

Paper Code Ti e
Hrs

Exam

Durati

on

Marks
fot
ESA

N4a rk
s for
CA

Total Cred it

I

N,,lSCHEO1CO1 Theoretical Chemistry - | 4 60 15 75 4

IVISCHEOlCO2 lnorganic Chemistry - | 4 3 60 15 75 4

t\4scHE01co3 Organic Chemistry - | 4 3 15 75 4

t\4scHE01c04 Physical Chemistry - I 4 3 15 75 4

lnorganic Chemistry Practical - l 3 Carried over to semester - ll

I\4SCH EO1CO6 Organic Chemistry Practical - | 3 Carried over to semester ll

MSCH EO1CO7 Physical Chemistry Practical - | 3 Carried over to semester - ll

Total 25 240 60 300 16

lt

MSCH EO2CO8 Theoretical Chemistry - ll 4 3 60 75 4

MSCH EO2CO9 lnorganic Chemistry - ll 4 3 60 75 4

MSCHEO2ClO organic Chemistry - ll 4 60 15 75 4

MSCHEO2Cll Physical Chemistry - ll 4 3 60 15 75 4

MSCHEOl&O2C05 lnorganic Chemistry Practical - | 3 6 40 10 50 2

MSCHE0l&O2C06 Organic Chemistry Practical - | 6 40 10 50 2

MSCHEOl&O2CO7 Phlsical Chemistry Practical - | 3 6 10 50 2

Total : 25 450 22

t

MSCH EO3OO1
Open Elective Paper l*

(Muttidisciplinarv)
4 3 75 4

MSCHEO3Cl2 lnorganic Chemistry - lll 4 3 60 15 75 4

MSCHEO3Cl3 Organic Chemistry - lll 4 3 60 15 75 4

MSCHEO3C14 Physical Chemistry - lll 4 3 60 15 75 4

tvtscH Eo3c15 lnorganic Chemistry Practical - ll Carried over to semester lV

MSCHEO3Cl6 Organic Chemistry Practical- ll Carried over to semester - lV

Physical Chemistry Practical- ll 3 Carried over to semester - lV

MSCHEO3ClS
lndustrial Visit/lnstitutional
Visit,/lnternsh ip

Carried over to semester - lV

Total 25 240 60 300

IV

MSCHEO4EOl Elective Paper ll* 4 3 60 L5 75 4

MSCHEO4EO2 Elective Paper lll* 4 3 60 15 4

MSCHEO3&04C15 lnorganic Chemistry Practical - ll 3 6 40 10 2

MSCHEO3&O4C16 Organic Chemistry Practical - ll 3 6 40 10 50 2

MSCHEO3&04C17 Physical Chemistry Practical - ll 3 6 40 10 50 2

MSCH EO3&O4C18
I ndustrial Visit/lnstitutional
Visit/lntemship

30 5 35

MSCHEO4Cl9 Project (With Presentation) 8 60 15 6

MSCHEO4C2O Viva Voce (General) 40 40 4

Total : 25 370 80 450 26

60
60

tvlscHEolcoS

15

3

40
360 90

3

MSCHEO3ClT

Ff;-l

f1E

50

2

l---l
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6.2 The senrester.u,ise split-up of marks is given belot,.

. Semesterwise Split-up of Marks

Se
m

HTS

a llott
ed

Ma rks
for ESA

Ma rk
s for

CA

Tota I

Marks
Credit

I 25 240 60 16
il 25 360 90 450 22

25 240 60 300 16
25 370 80 450 26
100 7270 290 1500 80

6.3 Electivc Papers: The studcnts nrav choose onc open elective (multidisciplinar-r ) fronr the

tbilowing set I for scttrestct [][. and trvo elcctive papers tbr serrester IV tiom uroups II and III.

ELECTI\''g PAPERS

Senr Electivc No Paper Code Title

III
I (Ope n F.lcctive/

Multidisc iplintry

MSCHEO3OOI Food Chemistry

MSCH EO3OO2
Environmental Chenristry and

Disaster Manag!.mel1t

MSCHEO3OO3 Medicinal Chenristry

IV II

MSCHEO4EOI
Interdiscip linary top ics and

instmntentatiol.r teehlliqucs

MSCHEO4E02 Computational Chenristry

Biochernistry

IV III

MSCHEO4E04 Nanomaterial Chemistry

MSCHE04E05 Polymer Chemistry

MSCHEO4EO6 Material Chemistrv

6.4 Project Work and Viva Voce

a) Each studcnt shall carr-l out project rvork in onc of thc broad arcas of
theoreticaliOrganiciplrysical/environmental/inorganic chernistry for a period ol a minintupr of
12 u'eeks duration in the lV'l'semester under the supen,ision of a teacher of the depaftmc,nt. A
student may' in cenain cases be permitted to do the project work in an industrial/research

organizatio:r on the recomnrendation of the departmell coordinalor-. In such cases. one of the

tcachcrs ti'ont thc dcpa(tncnt shall act as co-supcr-r, isor.

300

lil
IV

MSCHE04EO3
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b) The candidate shall submit 2 copies ofthe dissertation based on the results ofthe

project work at the end of tl,e program.

c) Every studcnt has to do the project rvork indepcndently. No group projects are

accepted. The project should be unique rvith respect to the title, project content, and project

layout. No twn projcct rcpons ofany students should be identical, in any case as lhis may lead

to the cancellation ofthe project report by the university.

d) The ESE of the project rvork shall be conducted by two extemal examiners. The

evaluation ol the project rvill be done in tu,o stagcs.

i. Internal evaluation (supervising teacher,.s rvill assess the project and awatd

intenral marks)

ii. Extemal evaluation (by extemal eraninc'rs appointed by the universitv)

e) Pass conditions

i. The student shall declat'e to pass the project report course if she/he secut'es a

nrininrum of 409/o marks (intemal and external put together). In an instatlce ofthe inability of

obtaining a rnitrimuur of 400lo rnarks. project rvork rnay be redone and the reporl rnay be

rcsubmittcd along rvith subscqucnt exams though thc parent depal'tmcnt. Thcrc shall bc no

inrprovement chance lbl the rnarks obtained in the project report.

1; Assessment of dil-ttrellt components of the project may be taken as belorv

PROJECT

lnternal (Viva) 20% of total External (80% of Total)

Components
%ot

inte rn a I

ma rks
Components

%ot
exte rn a I

marks

Pu nctua lity 10
Relevance of topic and

Structure of Report
2Q

Use of data 10
Quality of Analysis/ use of

statisticaltools
2O

Scheme

Organization of
30

Findings and

recommendations
20

Viva-voce 50 Presentation of Proiect Report 20

Viva-voce 20

g) Viva-r,occ shall bc conductctl by tr.to cxanrincrs; both ofthcm shall bc cxternal cxaurincrs.

\Iiva-r.occ is basetl on theoq, sn{ practical papers ol'all scnrcsters inclucling electivc papcrs
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6.5 Internship/ Industrial Visit/ Institutional Visit

a) Internships provide hands-on experience in real-rvorld chemistry settings, allowing

Postsraduates to apply their theoretical knou,ledge in practical scenarios. This experience enhances

thcir undcrstanding of laboratory tcchniques, equipmcnt, and experin.rcntal procedur-es. Each

studelt shall undergo an intemship 1br a period of a minimum ol two weeks duration or visit a

nrinimum of t*'o or more institutions/ industrics of national/international importancc in any ofthe

In to IVth semesters and the reporr should be subnritted during IVrh semester practical examination

along u,ith project evaluation I Viva voce.

b) The candidale shall submit a copy of thc lV/internship report during the lVrh semester

project evaluation / Viva voce.

6.6 Continuous assessment

a) This assessment shall he based on a predetermined transparent system involving periodic
written tests, assignments, altd seminars in respect oftheory courses and based on tests, Iab skills.
records, and viva in rcspcct of practical courses.

b) The percentage of marks assigned to various components for internal is as follows

Theory

No Components
% of internal

marks
1 Two test paper 5o
2 Assignments 25

3
Seminars/Presenta

tion of case study
25
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6,7 Grading system

Thc ss,cnloint indircct grading systcm is tbllou.ed and the guidelines for grading arc as follows

GRADING PATTERN

S I

N

o

% of Marks lnterpretation

Range of
Grade

Points

CIaSS

7 90 and above A+ Outstand ing 9.0 - 10 First class with

d istinction2 80 to below 9 Excellent 8.0 - 8.9

70 to below 8 B Very Good '7.r'7o First class

4 60 to below 7 C Good 6.0 - 6.9 First class

5 50 to below 6 D Satisfactory 5.0 - 5.9 Second Class

6 40 to below 5 E Pass/Adeq uate 4.0 - 4.9 Pass

7 Below 4O F Failed 0.0 - 3.9 Fa il

6.8 Guidelines for the preparation of a dissertation on the project:

6.8.1. Arrangement ofcontents shall be as follows:

I . Cover page and title page

2. Bonafide certificate
3. Declaration by dTe student
4. Acknowledgernent
5. Table ofcontents
6. List oftables
7. List of Figures
8. List of symbols, Abbreviations and Nomenclature

9. Chapters
10. Appendices
I l. References

Practicals

No Components
% of internal

marks

4o1 Two test paper

2 Lab skill 20

)o3 Record

Viva 204

Grade
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6.8.2. Page dimension and typing instructions:

The dimension ofthe dissertation on the project should be in A4 size. The dissertation should be typed
on bond paper and bound using a flexible cover of thick white art paper or spiral binding. The general

text shall be typed in the font style 'Times New Roman' and font size 12. For major headings font size
may be l6 and minor heading 14. Paragraphs should be arranged in justified with a margin of 1.25
each on top. Portrait orientation shall be there on the left and right ofthe page. The content ofthe
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Signature, nanre, designation, and official address ofthe Super.visor.

6.8.4. Declaration by the student shall be in the follorving lbrmat:
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recognltlon

Date Signature and nalne of the s0tdent

I""" .. . ................... ...(Narre of the car.rdidate) heretry cleclare that this pr.oject titled
.( titlc) is a bonafide rccord of studies anrl rvork carried out by mc

under the supervision of ... . .....-.......... (Name, desi-unation, and ot'ficiar
address of the supervisor). and that no part of this pro.jc.ct. except rhe lilaterials gatiiered fro6 scholarly
u'ritings. has been prescntcd L'arlicr for the award ol any degice or diploma. or othcr sinilar. titlc or
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7. PATTERN OF QUESTION PAPERS

The pattem ofquestion papers. time, and difficulty level for theory papers will be as follows

The distribution ofquestions will be as follows

Section Criteria Time Marks Percentage
Revised

Taxonomy/Level

A

5 out of 6 questions
(sho rt a nswer
questions)

5x8
min =
40 min

5x3= 15 25
1,2 (Remember,

Understand)

B

3 out of 5 questions
(paragraph

questions)

3x20
min =
60 min

3x6= 18 30
5,6 (Evaluate,

Create)

C

3 out of 5 questions
(essay-type
questions)

3x25
min =
75 min

3x9= 27 45
3, 4 (Apply,

Analyze)

Total = 60 100 1"00

Distribution of Questions

Units Unit I Unit 2 Unit 3 Unit 4

Number of
Questions

1 4 I 4
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SENTESTER-I

Credit:.1

N{SCHE0lC0l: THEORETICAL CHEMISTRY - I
TINIE: 72 HOURS

Course Outcomes: After the completion ofthe course, the learners should be able to

CO 1. Understand and exarriue the basic principles olQuantum Mechauics

CO 2. Apply the postulates of quantum nrecl'ranics to simple syslcms

CO 3. N4ake use ofthe approxintation methods to calculate th!- properties ofsinlple systents

CO 4. Demonstrate the pritlciples ofchernical bonding in tliatomic and polyatonric nrolecules

CO 5. Apply l{MO thcory to sirnple conjugared systerns

UNIT -l: QUANTUM MECHANICS-I l8 Hours

Historical developrnent of Quantum Mechanics- Max plank's euantum Theory of Ra<iiation -

Photoelectric efttct- Black body radiation - Compton etTect - wave-panicle duality of matter.-

dc-Broglie concept - Electron diffi'action - Davison and Genner Experiment - Electron doublc

slit experiment- Stern- Gerlach Experiment- Heisenberg's uncerrainry principle. complex
Numbers - definition - complex conjugate absolute values of a complex nrunber - complex

funclions. Schr6dinger tvave nreclianics - Dednction ofschrodinger eqr:ation from classical rvave

equation. The physical nteaning of ti'ave function. Nonnalized and oflhogonal function. Elements

ol opcrator algcbra: dcfinition - lincar non-lirrcar opcrators - commuting ancl non-contnruting

operators-vector operators - Laplacian operators and their expressions in splrerical polar

coordinates (derivation not required). Eigenl'unctions and Eigenvalues- Hennitial operators.

Forntulation of quanftlm tnechanics: The postulates of quantum mechanics - state filnctiou
postulate - operatof postulate - Eigen value postulate - Expectation value postulate - postulate

ol time-dcpcndcnt Schrddinger L-quation stationary starcs and time-indcpendcnt Schrticlingcr.

equation.

UNIT - II: QLIANTUM MECHANICS - II lB Hours
Translational rnotion: Particle in a one-dimensional box-complete trearntent, particle in a three-

dimensional box (rectangular and cubical box) - degeneracy.

Qualllunr mechanics of vibrational rnotion One-tlimension Harmonic oscillator. - complete
tlcatlrlent - Hermite polynontials Recursion tbrn.rula- cor.nparison ot'classical and quantum

rnechanical rcsults.
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Quantum Mechanics of rotatiorial motion: Particle on a ring lPlanar rigid rotator)- Particle on a

sphere (Nonplarrar rigid rotator) - tlre wave function in spherical polar co-ordinates - complete

treatmert - Legendre polynomial -Rodrigue's tbrmula- spherical harmonies -rvave function in

the real form- polar diagrams-

Quantum n.rechanics ofHydrogen like atoms: potential energy ofhydrogen-like atoms - the wave

equation in spherical polar co-ordinates - solution ofthe R. 0. $ equations - Laguerre polynomials

- associated Laguerte polynomials - Discussion ofthe wave functions -radial function. radical

disrribution tunction and angular function and their plots- orbitals and orbital dicgranrs - their

significance.

UNIT-III: QUANTUM MECHANICS -IIt 18 Hours

Need of approximate methods in quantum chernistry: r'ariation method variation theorent with

proof illustration of variation theorem using a trial function le.g., x (a-x)J for the particle in a

iD-box and using the trial function e - 12 for the hydrogen atom. \'ariation treatment fbr the

ground state of heliurn atom;

Pcrnrrbation nrcthod: timc-indcpcndcnt t'irst-ordcr corroction to thc cncrgy and rvave ftmction,

second-order comection to energy- illustratior.r by application to panicle in an ID-box with slanted

bottont. pcrturbation trcatmcnt of thc ground statc ofthe hcliurn atom. Elcctron spin and atomic

structure: spin ttnctions and operators -spin-orbit interactions Angular momenhtm -
commutation relations operatols Tenn symbols - Russel - Sauntler's temls and coupling

schemes - introductir:n to SCF rnethods * Haftree and Hanrec - Fock's SCF.

UNIT - IV: CHEIIICAL BONDING l8 Hours

Bom - Oppenhcimer approximation - essential principles of the N4O l:edrod - MO treatrnent of

Hydrogen molecule arrd the H:+ ion - valence bond tl€atment ol the ground state of hydrogen

rrolecule - MO treatment of hornonuclear diatomic molecules (quantitative) - Li:. Be:, Nz. O:,

O:+, O:-, Fr and hetelonuclear diatomic - LiH, CO, NO. HF - theory of chemical bonding for

polyatomic nrolecules - Abinitio calculatiorls - basic principles - basis sets - STO and GTO -
Spcctroscopic tcrm symbols for diatolnic molcculcs.

Localized bonds - hybridization and geometry of molecules - tnethaue. ethene. acetylene (bond

anglc, dihedral angle, bond lcngrh. and bond enelgy) - ftMo theory of ethylcne. butadicne. and

benzene - aromaticiry- bond order, charge density. and free valence calculations
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Credit:4

MSCHE01CO2: INORGANIC CHEMISTRY - I
TIME: 72 HOLTRS

Course Outconres: After the completion ofthe course, the learners should be able to

CO l: Apply the theory of precipitation phenomena in the detcrmination of metal ions

CO 2: Impan advanced knowledge ofthe theory of conrplexornetric titration

CO 3: Predict the stabilities ofcomplexes based on the HSAB principle

CO 4: Understand differcnt types ofNon- aqueous solvents and their applications

CO 5: Develop and attain advanced knowledge of nuclear Chernistry and radiation

Chenristry and thcir applications

CO 6: Dcmonstrate the preparation, structure, and plopcrties of compounds of Boron,

Phosphorous" and Nitrogen

UNIT - I: THEORETICAL BASIS OF ANALYSIS 18 Hours

Precipitation phenomena - precipitation fronr homogenous solution. organic precipitants in inoreanic

analysis (Dimethyl glyoxime, cupferron, oxine reagent, cupron, nitron, anthranilic acid) - extraction

ofmetal ions - nature ofextractallts - distribution larv partition coefficients types ofextraction and

applications

Analytical applications of cou.rplex formation; Graviuretric analysis - Ni, Cu, - Chelonretric titrations

(a detailed study) - ritration curves with EDTA - l-easibility of EDTA titration - rndicators for EDTA

titration and its theory (a detailed study) - selective masking and demasking techniques industrial

application of n.rasking

Aubmatcd Techniques - Flow injection Analysis - Method and Instlumentation

Electrogravin.retry - Theory. apparatus, and application- Detenrination of copper'.

UNIT-II ACIDS, BASES, AND NON-AQUEOUS SOLVENTS l8 Hours

A generalized acid-base concept - Measure of acid-base strengths gas phase basicities - proton

affinities gas phase acidities proton loss gas phase acidities - electron atfinities systematic of

Lervis acid-base interaction - bond energies - steric effect - proton sponges. Solvation effects and

acid-base anomalies. Hard and solt acids and bases classification - strength and hardness and softness

- syrnbiosis - theoretical basis of hardness and softness - electrotr llegativity and hardness and

softncss.

20
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Superacids and bases - Types, examples, and applications

Classification of solvents - propefties of nonaqueous solvents like HF, N:O+, and SO: - chernistry of

molten salts as nonaqueous solvent systems - solvent propefiies room temperature nrolten salts -
nonreactivity of molten salls - solution of metals

Ionic liquids as green solvcnts, roorn tempcraturc ionic liquids, and supcrcritical fluids. Usc ofnon-

aqueous solvents in synthesis

UNIT - III NUCLEAR AND RADIATION CHEMISTRY 18 Hours

Nuclear models - shell. liquid drop. Fenni gas, Collective and optical rrodels - Assurnptions. merirs,

and demerits- equation of radioactivc decay - half-life and avcragc lifc. Radioactive equilibrium -
transient and secular equilibrium - Bethe's notation lbr nuclear processes - types olnuclear reaction -
lleutron capture cross section and critical size - principles and rvor*ing of GM and scintillation

counters.

Basic principles of nuclear reactors - types of reactors - PHWR. BWR

Elements of tadiation chemistry - introduction- the interaction of ionizing radiation with matter. LET

for charged particle due to collision with electron. Bremsstmhlung interaction of electromagnetic

ladiation with mattcr. Radiolysis of watcr - Radiation dosirnetry - Fricke Dosimcter- Applications of
radiation chernistry - Rock dating, Nuclear Activation Analysis, Tracer techniques, Me<iicine, Industry

UNIT-IVBORON,PHOSPHORUS,ANDNITROGENCOMPOUNDS t8Hours
The neutral boron hydrides - structure and bonding topological approach to borolr hydride structure -
Sfyx numbcr - synthcsis and reactivity of ncutral boron hydrides. lmportance of icosahedral

ttatnework ofboron atoms in boron chernistry - closo, nido, and arachno structure Wadesrule-mno

mles

Carboranes- Stntcture and classification - prcparation and propcrties ofdicarba- closododecaboranes

(C:BroHr: - orlho, meta, and para) - rnetallocarboraues - preparation and strucRrre of rnetallo

carboranes ofFe & Co

Phosphorous sulphides - PaS3, P+Ss, P+Sz. and P{Sl0 - preparation, propenies. structure. and uses. The

phosphazencs (phosphonitrilic halides)

Sulphur nitrogen compounds - SzN: and S,{N.r - Polyrhiazyl. other SxNy compounds. Their prepat.ation

propcrtics, and structurc.

Poly acids - Iso poly and heteropoly acids of Mo & W elements - Structure and tbnnation
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N{SCHE0lC03: ORGANIC CHEN{ISTRY - I

Credit:4 TII\{E: 72 HOURS

Course Outcomes: After the completion ofthe course, the learners should be able to

CO l. Study the various reaction intennediates in organic reactions.

CO 2. Investigate the role of reaction conditions and reagents in the generation of
intermediates.

CO 3. Formulate a mechanism tbr the suggested reactiorrs.

CO 4. Analyze the shucture-property relations in aliphatic substitution reactions. Appty the

concept ol elimination to various organic molecules.

CO 5. Understand the various aromatic systerns and their reactions. Classifli nrolecules based

on the aromatic behavior.

CO 6. Study the different photochemical reactions and apply to nafural photochemical

reactions.

UNIT- I: Reaction intermediates and Rearrangements (lg Hours)
structure- fbrmation. and properties of carbenes, nitrenes, and arynes singlet and triplet cafuenes,

nitrenes and arynes^ Carbon free radicals: structure, fonnation. and stability. Structure. stability, and

tbnration olYlidcs, Enar.nines, 1,3-dithianc, Benzynes, and Enolatcs.

Molecular rearrangement Inechanism. Carbon to carbon migration: Wagner Meenvein. pinacol, Wolfl,
Benzilic acid, Dcmjanovc, Dic.one-phenol. Hot-fmann-Manius. Car.bon to nitrogen migration:
Holhann. Curtius, Schnridt. Lossen, Beckmann. Migration to electron-rich carbon: Wittig, Wittig-
Hormer. Favorski. Steverrs. Neber orton, Bamberger. Migration to erectron-deficient oxygen: tsaeyer.
villagcr, Darkin reaction. Aromatic rcarrangerncnrs: benzidinc, Fries, Von-Richtcr Sor1mlct-Hauscr,

UNIT- 2: Substitution and Elimination Reactions (lg hours)
Aliphatic nucleophilic substitution reactions - saturated and unsaturated systems - Mechanism of
nucleophilic substirution - sN2, sNl, sNi, sET. Neighbouring gr.oup parriciparion - non-classicar
carbocations Substitution at allylic and vir.rylic carbon atorns. Effect of substrate structure, attacking
nucleophile, Ieaving group, and reaction medium on reactivity and regioselecti.r.ity. Aliphatic
Eiect.ophilic substitutions: sE l sE2 and SEi mechanisms with suitable examples.
Elimination Reaction: Mechanistic antl stereochemical aspccts of El, E2, and ElcB eliminatiotrs. The



effect of substrate structure, base, leaving group, and reaction nrediunr on elimination reactions.

Elirnination reaction in 4-t-Butylcyclohexyl tosylate (cis and trans), 2- Phenylcyclohexanol (cis and

trans), Menthyl and neornenthyl chlorides, and benzene hexachlorides. Saytzev vs Hofmann

elinrination. Bredt's rule. c- elimination, pyrolytic syn elimiuation (Ei) Chugaev reactiorl, and Cope

elimination. Dehydrarion of alcoltols, Dehalogenation of vicinal dihalides, and Peterson climination.

UNIT- 3: Aromaticity and Aromatic Reactions (18 Hours)

MO description of aromaticity and antiaromaticity. Homoaromaticity. Aromaticity of annulenes and

heteroannulenes. fused ring systen'rs. fulvenes, fulvalenes. azulenes, pentalenes, and heptalenes-

nresoionic compounds. metallocenes. cyclic carbocations, and carbanions. Effect of dclocalizcd

clectrons on pKa.

Aromatic Electrophilic Substiution: Arenium ion mecharism, substituent effect on reactivity in tnono

and distrbstinrted benzene rings, ortho/para ratio, lpso substitution. Relationship between reacrivity

and selectivity.

Aromatic Nucleophilic substitution: Addition-elim ination (SNAr) mechanism, elimination-addition

(benzyne) nrechanisrr. cire substitution, SNI and SRNI urechanism. The effect ofsubstrate structure.

nucleophilc. and leaving group on aromatic nucleophilic substitution. Nuclcophilic Substinrtion of

Pyridine-Ch iclribabin Recct ion.

UNIT- 4: Photochemistry (18 Hours)

photochernical excitation of molecules, spin nrultiplicity, Jablonski diagrar.n, photosensitization. and

qucnching. Photochemistty ofcarbonyl compounds: Norrish type- [ clcavagc ofacyclic. cyclic, and p,

y- unsaturated carbonyl compounds. Norrish type- II cleavage, photo reduction, photoenolization.

Photocyclo- addition of ketones with unsaturated compounds: Patemo- Biichi reaction.

photodirncrization ofc. B- unsatul'ated kctones. Photo rean'angcments: Photo Frres, di- n- methanc,

oxa di- n- nethane. aza di- n- tnethane, lutni ketone rean-angements. Barton and Hoffurann- l'oeffler-

Freytag reactions. Photo isornerization and dimerization of alkenes. photo isonlerization of benzene

and substituted bellzenes. and photo-oxidation. Photochemistry ol visiotl and photosyntliesis
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MSCHE01C04: PHYSICAL CHEMISTRY - I

Credit:4 TIME: 72 HOIIRS

Course Outcomes: After the completion ofthe course, the learners should be able to

CO 1. Illustrate the concepts of the drird law of themrodynamics and thermodynatnic

ineversibility.

CO 2. Analyze phase transitions and phase diagrams ofthree component systems.

CO 3. Develop an understanding of the theoretical aspects of electrochemical activities and

various facets of clectrochemistry.

CO 4. Interpret the mechanism of electrode-electrolyte interaction.

CO 5. Analyze different aspects of the clectrode process.

CO 6. Illustrate the importance and concepts of electrochemistry in other fields like

supercapacitors, batteries, and cort'osion.

UNIT-I: THERI\{ODYNAN{ICS AND PHASE EQUILIBRIA l8 Hours

Thermodynamics: Thild larv of thermodynamics- nced for third law, Ncrnst hcat thcorcm,

determinalion of absolute entropies using third larv. Residual entropy. entropy changes in chemical

rcactions. Thcrmodynamic cquations of state.

Partial ntolar quantities - chemical potential-variation of chemical potential with T&P- detetmination

of partial ntolar volume and enthalpy. Themrodynamic f'utictions of ideal gases. real gases, and gas

ltirtures- Entropy and fi'ee cnergy of mixing. Excess therrnodynamic lunctions. Thcmrodynamics of

irreversible processes rvith simple exanrples. The general theory of nonequilibrium processes. Entropy

production. The phcnomcnological relations. Principle of rnicroscol.ric revcrsibility. Onsager

reciprocal r.elations. Application to the theory of diftlsion, thermo-osmosis, and Thermoelectricity

(Seebeck efTect. Pelticr effcct. and Thomson efltct).

phase equilibria: Phase rule -Physical equiliblia involving phase transition-criteria fbr equilibliunr

betueel phase-T6ree component system- graphical represcntations-solid liquid equilibria Tentary

solution *'ith cornlrol ion-Hydratc fonnation-compound formation-liquid-liquid equilibria-one pair

of parrially miscible liquids-two pairs o1'panially misoible liquids-three pairs of panially rniscible

liquids.
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UNIT-3: ELECTRODICS 18 Hours
Liquid junction potential. Tbe electrode double layer-electrode-electl olyte interface-Theory of
multilayer capacity. Electric capillary Lippmann -potential! Membrane-potential. Butler Vohner

equation for simple electron transfer reaction-Transfer coefficient- Exchange current densiry Rate

constants- Tafel cquation and its significance.

Electrolytic polarization- dissolution and deposition potentials, conceptration polarizatiol.

Decomposition voltagc and its dctermination.

overvoltage - hydrogen and oxygen overvoltage, rr.retal deposition over-vortage, and their
detemrination. Theories of overvoltage.

Cyclic Voltarnmetry- Theory and experimental setup, Cyclic voltammogram.

Polarography- Principle and instrumentation Dropping mercury clectrode- half-wave potential and

Ilkovic equation

UNIT-4: APPLIED ELECTROCHETIISTRY AND CORROSION l8 Hours
Energy storage devices: Batteries- Working of Lithium-ion battery. Basics of supercapacittxs,

Classification with cxamplcs. Eloctrostatic doublc layer capacitors (EDLC) and psucdo capacitors-

u.olking and principle.

Corrosion: Therlnodynamics of corrosion and elcctrodc potentials. EMF of a cell-mcasurement- crllf
calculation olhalfcell potential-Nel nst equation. Basis of Pour-baix diagrams- Diagrams of water, fe.
and Al. Limitatitlns of Pourbair diagrams. Kinctics of conosion- Polarization and corrosion rate.

Measurenlcnt of corrosion rate. Measurenrent of polarization- causes of poJarization. Calculation of-

UNIT-2: ELECTROCIIEMISTRY l8 Hours

The nature of electrolytes- Ionic mobilities- ion activity- ion-ion and ion -solvent interaction.

Equilibrium prope(ies of electrolye solutions. Electrolytes olthe first and second kind, - Inf'luence of
pressure and temperature on ion conductance-Walden's equatiou- Abnormal ion conductance-

Derivation of Debyc-Huckel onsagcr cquation- thc validity of Debye-Huckcl-onsager equation for

aqueous and non-aqueous solution-Deviation frorn Onsager equation-Conductance ratio and Onsager

equation-Dispersion of conductance at high frequencies-Triple ion conductance minirna-Equilibria in

electrolytes-Association constant Ion-association-dissociation constant--- .\ctirjties lntl .rctiritr
coc'lll.icttt in ,"le'cltolttic s.r lutiotts. -Debye-Huckel limiting law and its various fomr, qualitative and

quantitativc tests of Debyc-Huckel limiting equation. Osmotic coefficicnt- solubility product

principle-solubility in the presence of common ion-Activity coefllcient and solubility measurernent.
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IR drops in an electrolyte. Influence of polarization on corosion rate. Polarization diagrarn of

corroding rnetals. Calculation of corrosion rate from polarization data. Theory ofcathode protection.

Passivity.
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SEMESTER_ II
MSCHEO2CO8: THEORETICAL CHEMISTRY - II

Credit: 4 TI]\{E: 72 HOURS

Coursc Outcomes: After the completion ofthe course, the learners should be able to

CO 1. Analyze the symnretry aspects ofa given molecule and lind its point group

CO 2. Explain thc basic principles ofgroup theory and construction ofthe character table

CO 3. Apply the principles ofgroup rheory to spectroscopy and cherrical bonding

CO 4. Understand the interaction of rnatter with radiation in tenns of the relation with the

molccular enclgy levcls.

CO 5. Explain and apply the selection rules penaining to various nolecular spectral

kansitions.

CO 6. Develop advanced awareness about the various spectroscopic techniques- IR,

Raman, Elecfonic, and NMR

UNIT - I: MOLECULAR SYMMETRY, GROUPS, MATRICES t8 Hours

Symmetry clements and symmctry operations in molecules -point groups and thcir symbols

Classillcation ofpoint groups- Systematic identificarion ofpoint groups- order ofa group- finire,

lnlinite, abelian, non-abelian, cyclic, and non-cyclic groups - sub-groups- Mathematical groups

and its properties- group multiplication tables of C:'., C:r,. and C:, -Rearrangentenl. theorem-

classes in a group and sinlilarity transfoflnation - Matrices - addition and multiplication of
matrices - the inverse ofa rnatrix- the character ola matrix- block diagonalization - malrix

notatioll ol symnretry operalions -General expression for the character of an operation-

representation ofgroups - constl'uction of reprcsentation using vectors and atomic orbital as the

basis - fcart, Representation generated by Cartesian coordinates posrtioned on the atorns of a

niolecule (H:O and SOr as examples) -l-regular - reducible and ineducible representations -
constrxctiol'1 of irrcduciblc rcprescntatiol'l by reduction.

UNIT II: THEORY OF }IOLECULAR S\,]\{}IETRY AND APPLICATIONS OF GROUP

THEORY 18 Hours

Grcat orthogonality Theorem (Gor) (without proof-) - I{trlcs dcrivcd from Gor- construction of
irrcducible lcpresentation using Gor construction ofcharacter tables (C:r'. c:h. crv. c1v). Four
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areas ofCharacter Table- Mulliken symbols- Reduction formula.

Applications ofGroup theory- Applications to chemical bonding - construction ofhyblid orbitals

- BFr CHr. PCIs as examples- Application to MO theory-. Group orbitals and their construction-

Projcction Operator method and pictorial method- Transition Moment Integral. Examples H:O,

NH:. and octahedral complexes (sigma bonding using the pictorial method)

Applications in IR and Raman spectroscopy: symmetry aspects of molecular vibrations - Nonnal

n.rode Analysis - selection rules for IR and Ranran --complementary chal'acter of lR and Raman

spectra - determination of the active lR and Raman vibrational modes of H:O, NH-r, CHr, BF:,

NzFz

UNIT - III: SPECTROSCOPY l8 Hours

General theory: clectromagnctic radiation, regions of thc spectlum, the interaction of

electromagnetic radiation with lratter and its etlect on the energy of molecules - Natural line

width and broadening. The intensity of spectral lines Einstein Coef'ficient- Rotational,

vibrational. and electronic energy levels, and selection tules - transition monrent integral

Microwave spectroscopy: Classification of molecules - rotational spectra of diatomic and

polyatomic molecules Rigid and non-rigid rotator models - Determination of bond lengths

isotope effect on rotation spectra - applications.

Vibrational and vibration - rotation spectra: Vibrational energies of diatomic molecules - the

interaction of radiation with vibrating molccules - anharmonicity of molecular vibrations,

fundamental, ovedones and hot bands - Degree of freedom of polyatomic molecules and nature

of molecular, vibrations (eg. CO: and H:O). vibration - rotation spectra of diatomic and

polyatomic molecules selection rules - determination of folce constant.

Raman Spectroscopy: Theory ofRan.lan spectra (classical and quantum tnechanical theory) pure

rotational vibrational Raman spectra, vibrational -rotational Raman spectra, selection rules -
mutual exclusion principle - Applications ofRaman and I R spectroscopy in the elucidation of

molccular structure (eg. HrO, N:O and CO: molcculcs)

UNIT -IV: SPECTROSCOPY II l8 Hours

Electronic spectra: ElectFcnic spectra of diatomic molecules - vibrational coarse structure and

rotational flne structure ofelectronic spectrul'11- Franck - Condon principlc - Typcs ofelcctronic

trarrsitions Fonrat diagram - Dissociation and pre - dissociation - calculation of heat of

dissociation.
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Nuclear Magnetic Resonance Spectroscopy: General theory - magnetic properries of nuclei -
theory and measurement techniques - population of energy levels - solvents used -chemical

shifl and its measurement - thctors afl-ecting chemical shift - Nuclear resonance - Relaxation

methods - integration of NMR signals - spin sin coupling - coupling constant j and factors

affccting it - shielding and de shielding - chemical shift assignmcnt of major functional groups

- classiflcation (AX, AB, ABX,) spin decoupling - Application to the study of simple rnolecules.

REFERENCE

l. F A Cotton, "Chemical Applications of Group ?'ieo4," Wiley Easrern.

2. L H Hall"Gruup Theor;, arul Svmmetry in Chemistt.y", McGraw Hill.

3. V Ranrakrishnan and M S Gopinathan, "Gtoup Theon, in Chemi,stt"' Yishal Publications,
1992.

4. Banwell and Mc Cash "Fundantentals oJ-Molecular Spectroscopy", Tata Mccraw Hill

5. G Aruldas "Molecular Strutture and Speclroscop,y ", Prentice Hall,

6. Manas Chanda "Atoni( Structure and Chenicals Bonding includirtg
Moleculur Spectroscop)J, 4it Edn, " Tata McGraw Hill

7. Barrow "Molecular Spectroscopy, " McGraw Hill.

8. P W A&ins " Ph|'sical Chemisn'.y,," E1-93

9. S Swama Lakshmi, T Saroja, and R M Ezhilarasi "A Sintple Approach to Group Theorv in
C h e nt i s I n, " - U niversities Press

10. Tlronras Engel " Quannon Chemistn,and Spectroscop)t" - Pearson.

I t. Quinn "Computational Quantum Chemisn.y, ll: The Group Theo4t (nlsy1a16r,'- Ane
Books

12. H.Kaur "Speoroscopy" 3.d Edition pragati prakashan Meerut
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MSCHE02C09: INORGANIC CHEMISTRY - II

Credit:4 TIME: 72 HOURS

Course Outconles: After the completion ofthe course, the learners should be able to

CO l: Develop advanced knowledge about the VB and MO theory ofcoordination compounds

CO 2: Explain the spectroscopic features ofconrplexes and interpret the spectra ofcomplexes

CO 3: Dcscribe the magnetic bchaviour of conrplexes and apply magnctic propertics in the

structural detelmination of complexes

CO 4: Undcrstand the various r.nechanisms opcrative in inorganic complexes during

substitution and in electron transfet reactions.

CO 5: Explain dilt'erent physical methods in Inorganic chemical analysis

UNIT - I: COOzu)INATION CHEMISTRY - I 18 Hours

Coordination numbcrs 2 to l2 and geometry - VB thcory, assumption, and lirnitations. Crystal field

theory ol coordinalion contpounds - d-orbital splitting in octahedral. tetrahedral, and square planar

fields. Crystal ticld eff'cct on ionic radii and lattice cnergics Jahn Tellcr ellect - evidcncc tbr ligand

tield splitting - spectrochemical series. MOT in coordination compounds - MO energy level diagranrs

for octahedral, tetrahedral, and square planar configuration with and witltout n bondirtg. Effect of n

bonding in stability - nephelaurctic serics - cxpcrinrental evidcnce 1br mctal-ligand. Covalent bonding

in the complex. Courparison of three theories as applied to nletal colnplexes.

UNIT - II: COORDINATION CHEITISTRY - ll 18 Hours

Spectroscopic grourrd states ten:r symbols fbr dn ion. selection mles lbr d-d transitions - efl'ect ol

spin-orbit coupling and vibronic coupling on clcctronic transitions - Orgcl diagram oftransition mctal

complexes( dl to de configurations) Tanabe Sugano diagrams - Charge Transt-er Spectra

Magnetic bchaviors susccptibility^ lcasurcrrents Gouy method dianragnctic corrcctions. Spin-

only value - orbital contributions spin-orbit coupling, ferro, and antit'erro magnetic coupling - spin

cross-ovel systeln - Temperature dependence of rnagnetic behaviour - Applications of tnagnetic

rneasurclnents to stl'uctural detcnninations of transition tnctal com;llexcs.

UNIT - lll: COORDINATION CHEMISTRY III 18 Hours

Thc reaction ol' ntcral contplexes: Stability couslants chelxte etlcct Irwing-Willian order of

stabitity. Factors al'fectin-g thc stability ()f rrctal complcxes. Dctcn.nination o1' binary forttratitln
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constants by pH meter and spectrophotometry - Job's Method - energy profile of a reaction

Reaction ofcomplexes: Ligand substitution reactions (Square planar and octahedral complexes). Rates

of ligand substitutions, classification of mechanisms. The nucleophilicity of the cntering group, The

shape of the transition states, The activation of octahedral complexes, Base hydrotysis,

stereochemistry, and Isomerisation reactions. A briefstudy ofredox reaction - Outer sphere and Inner

sphere r.nechanism - Marcus -Husch Theory

UNIT_IV: PHYSICAL TECHNIQUES IN INORGANIC CHEMISTRY 18 HouTs

Study of inorganic compounds by the following methods - Diffraction mcthods - X-ray diffraction,

neutron diffraction

UV. IR. Rarnan Spectroscopic Methods, Resonance technique - nuclear nlagnetic resonance, electron

paramagnetic resonance, Mossbauer spectroscopy

Ionization-based techniques - photon electron spectroscopy, x-ray absorption spectroscopy,

rrass spectrometry

Chernical analysis - atomic absorption spectroscopy, cHN Analysis, X-ray fluorescence

elemental analysis

Magnetometry - electrochemical techniques

REFERENCE

I ) S F A Kettle, Coordination Chemistry, Thomas Nelson and Sons

2) J C Bailer, Chcmistry of coordination compounds, Reinhold

3) F Basolo R Johnson, Coordination Chemistry, Benjamin lnc

4) D Banergea, Coordination Chemistry, Tata McGraw Hill

5) D N Sathyanarayana, Electronic Absorption spectroscopy, and related
techniques, Universities Press

6) R Gopala and V N Ramali.garn. Concise Coordination chemistry, vikas publishing
house Pvt Ltd

7) M c Day and J Selbin. Theorctical lnorganic chemistry, Affiliated EAST wesr press

8) J E Huhee, Inorganic chemistry principles of structure and reactivity, pearson
Education India

9) R L Dutta and A Syamal, Elements of magneto chcmistry, S Chand and Company Ltd
l0) Glen E Rodgers, Inorganic and solid stare chemistry, Cengage Leaming
I 1) R.S.Drago, Physical Methods in Chemistry, W.B.Saunders Company. philadelphia,

London. 1976.
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MSCHE02CI0: ORGANIC CHEMISTRY - II

Credit:,1 TI\IE:72 HOURS

Course Outcomes: After the completion ofthe course, the learners should be able to

CO l. Understand the basic concepts of conformational analysis and evaluate the effect of

confonnational changes in molecular reactions.

CO 2. Apply thc basic concepts of stereochcmistry in stercoselectivc asymmetric synthesis.

CO 3. Understand molecular orbital approaches in pericyclic reactiorls.

CO 4. Formulatc mechanisms for pericyclic reactions and problcrns.

CO 5. Understand and analyze various natne reactions in organic chcmistry.

CO 6. Generate rnechalisms for reactions and urrderstand the basic concepts for asymnetric synthetic

reagents.

UNIT - t: CONFORN{ATIONAL ANALYSIS (18 Hours)

Difference between configuration and conformalion. Internal factors affecting the stability ol

noleculcs - dipole interaction. bond opposition strain, bond angle strain. Contbrnrational analysis of

cyclic compounds: Cyclohexane Interconversion of axial and equatorial bonds in chair conformation

of cyclohexane-the distance between the various H atoms and C atoms in chair and boat

conformations.

Monosubstituted cyclohexane-methyl and t-butyl cyclohexanes-flexible and rigid systems.

Conformation of substirutcd cyclohexanonc, 2-bromocyclohexanone, dibronrocyclo hexanonc, (cis &

trans), 2-bromo-4,4-dimethyl cyclohexanone. Anchoring group and conforrnalionally biased

molecules. Octant and arial and halo ketones rules. Stereochemistry of fused. bridged, and caged ring

systems-decalins, norbomane, barrelene, and adamantanes.

UNIT - 2: STEREOCHEN'!lSTRl' AND ASYIII\IETRIC SYNTHESIS (18 hours)

Molecules with C. N- S based chiral centefs. Axial, planar. and helical cliirality rvitlr exanrples of R

and S nor.nenclature using Cahn-lngold-Prelog mles. Optical pr.lrity. cnantioll.leric crcess, and

diastereorneric ercess 1nd their deten.nination. Topicity and pro stereoisomerism. prochiral centre.

enantiotopic. hor.t.totopic, diastereotopic hydrogen atoms.

Asyntmctric synthesis. need 1br asyl.nrretric syntllesis, stereoselectivity- and stereospeciticity'

stratcgics in Asynrmetric Synthcsis: chiral pool: Amino acids in the synthesis of bcnzodiazepines-
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conversion of L-tyt'osine into L-Dopa; synthesis ofbeetle pheromone component (S)- ( )-ipsenol fi.om

(S)-(-)-leucine, Carbohydrates - (R) Sulcatol frour 2-deoxy-D-ribose. Cram's rule, Crarn's chelarion

control, Prelog's rule. and Felkin-Anh model.

UNIT-3: PERICYCLIC REACTIONS (18 Hours)

Symmetry properties of Mos - LCAo-Mo theory of simple conjugated polyenes and cyclic polyenes

- classillcation of pericyclic reactions- electrocyclic, cycloaddition, sigmatropic, chelotropic, and

group transf'er reactiolls. Mechanism and stereo course ot' electrocyclic. cyclo addition, and

sigmatropic reactions.

Analysis of elcctrocyclic, cyclo addition, and Sigmatlopic rcactions by FMo, woodward-Hoffmarur

Selection Rule, and Huckel-Mobius Method. Correlation diagram approach fbr electrocyclic, and

cyclo addition reactions. Study ol Electrocyclic Reactions: Nazarov cyclization. Study of
Cycloaddition reactions: Stereo and Regiochemistry of Diels Alder. reaction, Intramolecular,

Asynmetric, and retro Diels -AIder reaction. 1,3-dipolar cycloaddition, Ketene [2+2] cycloaddition.

sigmatropic l'eaction: [3,3] cope reilrangement, oxy-cope reamangement, Aza cope rearrangement,

classes, thia-claisen reafrangelrent, Fluxiollal molecules. [2,3] sigmatropic rearangement, [5,5]
sigrnatropic rcaflangement. Group transfer reactions: inter and intrantolecular cnc rcactions.

Carbonylene reaction, metallo-ene reaction. Chelotropic reactions: (2+2) chemotropic cycloaddition,
(4+2) chelotropic cycloaddition. stereochemistry of chelotropic reactions

UNIT -4: ORGANIC REACTIONS AND REAGENTS (18 Hours)
Manrlich' Sinron-Smith. Hcck, rcactions. Michael. Prevost, and Woodu,ard hydroxylation of alkencs,
Shapiro reaction, Sharpless asymmetric epoxidation, ring fbnnation by Dieckmann, Thorpe. and

Acyloin condensation. Robinson ring annulations, reduclion. and oxidation in synthesis - catalytic
hydrogcnation. Alkali Inetal reduction. Birch rcdr.rction. Woltf-Kishncr reduction, Htung-Milon
modification. Clemmenson reduction. LAH. DIBAL, sodium borohydridc as reductance. Oppenauer

oridation. HIO+' OsO+ and nICPBA and their applications. Synrhetic applications of the tbllowing
reagents Gillman's reagenr, LDA, l. 3 dithianes, DDe, DDC, SeOz, Bakers yeast. NtsS,
Wilkinsons's catalyst. Asymmctric reductions using BINAL-H. Asymmerric hydroboration using
IPC2BH and IPCBH2. Reducrion rvith CBH reasenr.

Rcferenccs

l. E.L. Eliel. S.H. wilen. stereoche,ristry olorga,ic Compou^ds, John wiley & Sons,l994.
2. D. Nasipuri, Stcreoclrcmistry of organic Courpounds: principles and Applications, 3/e, New Agc
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Pub.,2010.

3. P. S. Kalsi, Stereochemistry, 4/e. New Age Inten.rational Ltd.

4. P.S. Kalsi, Organic reactions & their mechanisms,3/e revised, New Age International Ltd.

5. G. L. D. Krupadanarn, Fundarnentals of Asymmetric Synthesis, Universities Press,20l3.

6. S. Sankararaman, Periqtclic Reactious-A Te-rtbook: Reoctittrrs, Applications and

Theo4:, tl'1ilsY VCH, 2005.

7. I. Fleming, Mo lecular Orbitals and Organic Chemicol Reactions, Wiley, 2009.

8. J. Sing and J. Sing, Photochemistry and Periq,glis psar'l,o,,.s, 3/e, New Age International, 2012.

9. I. Fleming. Selected Organic Svrtthesis, John Wiley and Sons, 1982.

10. T. Landbery, Strategies, and Tactics in Organic Synthesis, Academic Press, London.l989.

I l. E. Coley and I.M. Chang, Logic of Chemical Synthesr.r, John Wiley, New York. 1989.

12. J. Clayden. N. Greeves, S. Waren, P. Wothers. Organic Chernistry, Oxford

University Press, 2004.

t3. R.O.C.Nonnan&J.M.Coxon, Principles of Organic Synthesis, 3/e, Nelson Thomes

14. J. March, M.B. Smith, March's Advanced Organic Chemistry: Reactions, Mechanisms, and

Structure, 6/e, Wiley, 2007.

15. Modcm methods of organic synthesis Camrthers,

16. H O House, Modem synthetic reactions

17. Fieser and Fieser. Reagent in organic synthesis
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]lSCHE02Cl l: PHYSICAL CHEIIISTR\'- lI

Credit:4 TINIE: 72 HOURS

Course Outconres: After the completion ofthe course, the learners should be able to

CO l. Apply the theory and rnethods ofthe statistical approach of thermodyuamics.

CO 2. Alalyze different classical and quantum mechanical distribution furrctions.

CO 3. Interpret classical and quanturn statistical mechanics, including Boltzmann, Fenrri-

Dirac, and Bose-E instein statistics.

CO 4. Illustrate band theory and the reciprocal lattice (k-space) fbunalisrn in terms of the

crystal lattice.

CO 5. Analyzc the theory of X-ray diffraction in solids.

co 6. Develop an idea of different solid propenies, focusing on electric and magneric

propcrties.

UNIT-I: STATISTIC.A,L THERIIODYNAMICS -I 18 Hours
Distinguishable and Indistingr.rishable particles, phase space, Ensemble, Macrostates, and microstates.

Stirlings approximation- Thermodynan.ric plobability --Derivation of Maxwell-Boltzmann distribution
law - Partition firnction- physical significancc- rotal partition f'unction; Scparation of Molccular
pafiition funclion - Tt'anslational. Rotational- vibrational, electronic and nuclear.partition function.
Rotational lemperature- Ful)damental vibrational temperature-Thermal de-Broglie wavelelgth. Heat
capacity of gases- Classical and quantum theories-Equipartition pr inciple - Heat capacity of Hydrogen

ortho and Para-llydrogen. The atornic crystals: Einsteirl's rheory of atonic crystal - Debye,s
nrodification of Einste in's rnodel.

ur-IT'-2: srAl'lsrIC.{L THER}toDyNA}IICS -tI AND et ANTUNI STATISTICs l8 Hours
Panition tlnction and th!'nllod)'rarnic firnctions- Partition ttnction and equilibriLrnr constiints -
Equation of state

themrodynantics.

Sackur Tetrotlr-. cqultion-statistica I lolnulation ol the thrrcl lau, of

Need for quantum statistics, Bose-Einstein statistics: Bosons-Bose Einstein distribution larv. Bose-
Einstein condensation. liquid helium. Fermi- Dilac statistics: Ferrnions- Fernri- Dirac tlistribLrtion law,
application to electrons in uretals- Thernrionic emission. Conrparisoi.r o1'three statistics.
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UNIT-3: II\{PERFECTIONS IN SOLIDS AND CRYSTALLOGRAPHY l8 Hours

IMPERIECTIONS IN SOLIDS: Perfect and irnperfect crystals. Classificationl point defects. line and

plane del'ects, vacancies- Themodynamics and calculation of a number ol defects of Schottky and

Frenkel defects and formation of color centres, non-stoichiometric defects. Sttxctures of FeO (Rock

salt structurc) and TiOr(anatase and rutilc stmcturc only)

CRYSTALLOCRAPHY: Isomorphism and polynrorphisrr- Miller indices- dittiaction of X-rays-Laue

equation- Bragg's Law - - Bragg Method-Debye-Scherer rnethod of X-r'ay sttxcture analysis ol

crystals, indering of reflections, identiflcation of unit cells tiom systematic absence in diftiaction

pattern-strucftue of sirnple lattice - X-Ray intensities-structure t'actor and its relation to intensity and

elcctlorr density-phitsc ploblcrn.

UNIT-4: PROPERTIES oF SOLIDS lll Hours

Electronic structure of solids-band theory and band structure of condttctors, insulators, and

semiconductors. Refinement to sinlple band theoty - k-space and Brillouin Zones.

Electrical properties- elech'ical conductivity- Hall ef'f'ect- dielectric propedies- piezoelectlicity-

Ferroelectricity and conductivity.

Magnetic properties- diarnagnetism- Lago,in thcory of diamagnctisrn- paramagnetism- Fcn i, antr-

ferro and ferromagnetism.

superconductivity in metals - BCS theory- Meissner effect +ype I & [I superconductors.

Transition metal Oxides Structltre of Spinels, Inverse-spinels, and Perovskites, application of

perovskites in solar cells.

Solid state lighting: Organic Light Emitting Diodes (OLEDs) - Principle. Devicc Architecture.

Adr antages and D isadvantages.

Quasicrystals -Basic introduction and applications only.

REFERENCES

l. M.C. Gupta-"Elements of Statistical Thermodynamics-New age intemational'

2. L.K Nashr.Etements of StatisticaI Thermodynamics-Addision wesley publishing.

3. Kistinand Sorfuran-"A course on statistical thetmodynamic"-Academic 1971'

4. D.A.McQuarie-"statistical thennodynamic"-HarperandRow I 973'

5. D.K.Ctrakraharth-"Solid state chemistry'LNcw agc publication'

6. I.V.Azaroot'-"Introduction to sol ids"-McCrawHil.

7. Lesley E. Srnart and Elaine A. Moore. "Soli<l state chemistry au introduction" Third edition, 2005.

Taylor and Francis glouP.
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8. A.R.West, Solid State Chemistry and its Applications, ( 1984) John Wiley and Sons, Singapore

9. UriShmueli. "Theories and techniques ofcrystal structure detennination" Oxford University Press,

10.2007.

10. Christopher Hammond. "The basics ol crystallography and diffraction" Third edition, 2009,

Oxtbrd Univcrsity Press.

I l. Molewyn Hughes-"Physical chernistly"-pslgamon press. 24. S. Glasstone and H.S. Taylor-

"Treatise of Physical Chernistry"-py6n Nostrand.

12, Feridoun Samavat*, Moharnmad Hossein Tavakoli, Safdar Habibi, Babak Jaleh, Parisa Taravati

Ahmad, Open JounMl of Ph)tsical Chemistry,2012,2, - 1-+ 2361oipc.2012.21002
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MSCHE0I&02C05: INORGANIC CHEMISTRY PRACTICAL- I

(1't and 2nd semester)

Credit: 2 TIN{E: 108 HOURS

Course Outcomes: After the completion ofthe course, the learners should be able to

CO I : Identifu advanced laboratory practices and develop laboratory skills through hands-

on experiences.

CO 2: Identify the cations including rare elements, in a mixture of unknown salts

CO 3: Analyze rnetal ions using the volumetric method

CO 4: Analyze water quality parameters like hardness and DO

CO 5: Synthesize and characterize metal complexes of historical impofiance by various

physicochemical methods

CO 6: Record, interpret and analyze UV-Vis and IR spectra, TG cuwes, and XRD patterns

of different metal complexes

CO 7: Predict the spectral characteristics ofa given metal complex.

Course Content:

Part l: Separation and identification of four metal ions of which two are rarel less familiar such

as Tl, W, V, Se, Te, Ti, Ce, Th, Zr, tJ, Mo, and Li (interfering acid radicals not present).

Confirmation by spot test. (Minirnum l0 r.nixtures are to be recorded)

Part 2:

I ) Volumetric estimation

a) EDTA - Al, Ca, Cu. Ni, Co, Hardness of rvater

b) Cerirnetry - Fe(II), nitrate

c) Estimation of Dissolved Oxygcn by Winkler's method

2) Preparation ofthe metal complexes, checking metal content and their characterization

using UV-Vis spec / IR spec / TG & DTA /Magnetic susceptibility/ XRD data: Nickel

(dimethyl gtyoxime), Potassiunr trioxalatochromate (llI), Tetmammoniumcoppcr (ll)

sulphate and Hexamminecobalt (III) chloride, and Potassiumhexathiocyanato

chromate(III).

[A minimum of l6 experiments to be recordedl
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REFERENCE

l) A. I. Vogel, A Text Book of Qualitative lnorganic Alalysis, Longman 5th edition, 1979.

2) G H Jeffrey, J Bassette, J Mendham and R C Denny, Vogel's textbook of quantitative

inorganic analysis, Longman, I999

3) J. Derek Woollins, Inorganic Expcriments,3rd ed, Wiley,20l0

4) G S Vehla, Vogel's quantitative inorganic analysis (7,h edition), Longman 2001

5) D. A. Skoog and D. M. West, Analytical Chemistry: An Introduction, Saunders College

Publishing, 4th edition, 1986.

6) W. G. Palnrer, Experimenral Inorganic Chemistry, Cambridge University,

7) V. Ramanujam, Inorganic Semi.ricro Qualitative analysis, 3rd edition, Thc National

Publishing Cornpany, Chennai I 974.
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MSCHE01&02C06: ORGANIC CHEMISTRY PRACTICAL - I
(1't and 2',d SEMESTER)

Time: 108 Hours Credit: 2

Coursc Outcomes: After the completion of the course, the learners should be able to

CO l. Develop hands-on labolatory expcriencc in the separation and purification of organic

compounds.

CO 2. Analyze organic cornpounds and acquire lab skills in the synthesis oforganic compouuds-

CO 3. Dctermine physical constants and pulification techniques

CO 4. Develop skills in clrromatography.

Course Content

l) Analysis of organic binary mixtures (minimum l0 binary mixtures):

Separation of the binary mixtur'e using physical and chernical rnethods. Checking its purity by

Boiling points arrd Melting points. Preparation of the derivative of the compounds. Thc lbllowing

types are expected:

(i) Solid-Solid (ii) Non-volatile liquid & Non-volatile liquid (iii) Watcr-soluble/insolublc solid and

non-volatile liquid with compounds from the same or different cliemical classes in all three categories.

2) One-stage Preparation of organic compounds (minimum l0 compounds):

Single-stage preparation involving nitration, halogenation. oxidation, reduction, alkylation, acylation,

condensation. and rean'angements. Prepare medicinally important compounds and Heterocyclic

compounds.

Purify the synthesized con, pound by means of recrystallization.

Spot TLC, report rhe Rr value. and check the completion ofthe reaction and purity ofthe compound.

3) Preparation of polymer compounds (minimum 3 compounds):

PMMA, Polystyrene, Polyesters. PANI (Exhibit during examinations)

Books for Reference

I . A I Vogel, A textbook of practical organic chemistry. Longman

2. A I Vogel, Elementary practical organic chemistry, Longman

3. F G Mann and B C Saunders, practical organic chcmistry' Longman

4. Shriner and Othcrs. Systcmatic identification oforganic compounds

5. Dey. Sitharanran and Govindachari, A laboratory manual of organic chetlristry

6. PR Singh. DC Gupta & KS Bajpai, Experimental organic chemistry vol I & II

7. Vishnoi, Practical organic cherlristry

8. Fieser, Experiments in Organic chernistry

9, Joseph Shanra. Gunter Zweig. TLC and LC Analysis of irlternational importance. Vol. Vl and

VlI. Academic Press



MSCHE01&02C07: PHYSICAL CHEMISTRY PRACTICAL - I
(I'tand 2"d SEMESTER)

Time: 108 llours Credit:2
(loursc C)utcorues: After the completion of the course, the learners should be able to

CO l. Correlate and cxpcrimentally verity basic elcctlochemical principles related to

conductance. rnobility, and activities of ions

CO 2. Estimate concentration and molccular weights using cryoscopic methods

CO 3. Analyze physical constants like viscosity to deterrr.rine the composition and molecular

iveights in the solution

CO 4. Pcrtbnl electrochcntical titrations in the labolatory by rneasuring the conductance and

poteutial ofsolutions, and determination ofdissociation constants olacids.

CO 5. Apply Physical chemistry conceprs in thc arcas ofphase equilibrium.

Course Content

l) Conductivity experiments

Equivalent conduclance ofweak acids - verification of Ostwald's dilution larv - calculation of
dissociation constant

Equivalent conductance ofstrong electrolytes ( KCI). Verification ofonsagar equation

The activity coefficient of zinc in 0.002 M ZnSor using Debyc-Huckel limiting law
Solubility product of sparingly soluble salts (AgCl-BaSO+)

Conductance titrations. HCI vs NaOH, (HCl+ 1164.) vs NaOH, AgNO3 vs KCI
2. Solubility and Heat of solution

Heat of solution from solubility data - analytical method and graphical method (ammonium oxalare

and succinic acid)

3. Molecular weight determination

Molccular weight determination: Ctyoscopic method and the transition temperature mcthod. The
molecular weight of a solid using a solid solvent by cooling curve method (solvents - naphthalene,
biphenyl, diphenylanrine, p-dichloro benzene). Molecular weight determination by the shldy of
dcprcssion in transition tcrnperature (sodium acetate, sodium thiosulphatc, and strontium chloride)
4. Cryoscopic study

Study of2KI + Hgl: -' K:HgI+ Reaction in water and dctermination ofconccntration ofKI solurion
5. Refractometry

Determination of molar refraction of pule liquids (water, urethanol, ethanol, chloroform, carbon



tetlzchlofide, glycerol). Determination of composition of mixture (alcohol-water, glycerol-water, KCI-

water)

6. Viscosi(v

Detennination of viscosity ofpure liquids (water, methanol, ethanol, glycelol, benzene. nitrobeuzene,

carbon tetrachloride). Composition ofthe binary liquid rnixrurc (benzenc-nitrophenol, watcr-alcohol).

Determination of molecular weight of a polymer (polystyrene in toluene)

7. Potentionretry

The electrode potential of Zn and Ag electrodes in 0.1 M and 0.001 M solutions at 25 "C and

determination of standard potentials. The mean activity coefficient of an electrolyte at diffelent

molalities by EMF method. Dissociation of the strcngth of the given HCI solution by the different

potentiometric titration. Dissociation constant of acetic acid in DMSO, DMF, acetone, and dioxin by

titrating with sodiurn hydroxide. Potentiorretric titration. Acid-base titration, redox titration, and the

mixture of HCI and HOAc.

8. Phase rule

a) Solid and liquid equilibria: constluction of phase diagram of simple eutectics, systerns with

congruent melting points. and solid solutions. Detennination ofthe couposition ofunknown mixtures.

Analytical and synthetic rnethods for thc detemlination ofsolubilities and heat ofsolution

b) Partially miscible Iiquids: critical solution temperature, the influence of impurities on the miscibility

temperatule (KCl, NaCl, and /or succinic acid). Detern,ination of the composition of unknorvn

mixtures.

c) Colrpletely miscible systems: construction of phase diagranr of a two-coinponent liquid system.

Zeotropic and azeotroPic

d) Three-component sysrems: with one pair of partially rniscible liquids. Construction of phase

diagrams of tie lines. Conrpositions of homogenous mixtures.

REFERENCES:

1. A Findlay and J A Kitchener, Practical physical chemistry, Longman

2. F Daniels and J H Mathews, Experimental physical chernistry, Longman

3. A M Jarrres, Practical physical chcmistry, J A Churchill

4. H H Williard. L L Merritt and J A Dean, Instlxmental methods of analysis, Affiliated East

Wcst press

5. D P Shoerr-raker and C W Garland, Experimental physical chemistry, Mccraw Hill

6. W G Palmer, Experirnental physical chen.ristry, Cambridge Univelsity Press

(A minimr.rnr of 20 expelirnents to be recordcd covering all units)
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MSCHE03&04C15: INORGANIC CHEMISTRY PRACTICAL - II
(3.d and 4th SEMESTER)

Time: 108 Hours Credit: 2

Course Outcomes: After the completion ofthe course, the learners should be able to

CO l. Predict the rnethods for separation cations ofa rnixture

CO 2. Estimate metal ions present in a binary mixture following r.olumetric, gravimetric, and

colorimetric mcthods

CO 3. Interpret data iiom an experiment, including constructing appropriate grzphs and

evaluating errors.

CO 4. Analyze alloys and detect the cations present

CO 5. Analyze trace metals using optical methods

CO 6. Synthesize and characterize nanopanicles by various methods.

Courso contcnt:

I ) Quantitative separation ofbinary mixtures and cstimation ofcomponents by volumetric,

gravimetric, colorimetric, and electroanalytical methods

Cu(lI). Ni(II). Fe(III), Mg(lI). Al(II]), Ca(II), Ba(tI) and Zn(II)

2) Analysis ofores

a) Analysis ofbrass

b) Analysis ofsolder

3) Synthesis of any two of the following metal oxide nanomaterials and their

characterization using x-ray, microscopic or spectrochemical methods.

. ZnO I TiO:/ Co:Oal Co(OH): / NiO / FeO etc. (Any trvo)

lA minimum of l5 experiments to be recorrledl

REF'ERE\CE

l) G H Jeffrey, J Bassctte, J Mendham anrr R c Denny, vogcls textbook of quantitative

inoryanic analysis, ELBS Publication, London 1997

2) D M Adarns and J B Ray,or, Advanced practical inorga,ic che,ristry, cRC press, New

York

3) W L Jolly, Prcparative Inorganic reactions, Interscience publishers. Ncrv york
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4) Textbook of Nanoscience and Nanotechnology. 2012 McGraw Hill Education (India)

PriYate Limited By T Pradeep

5) Springer Handbook ol Nanomaterials, by Robert Vajtai

6) Solution-Grottn Zinc Oritle Nanovires, by 7or, ,. Greene. Benjamin D. Yuha.s, Matt

Lat, Dat'id Zitotrn, and Peitlong Yang*, Inorg. Chant. 2006, 45, 7535-7513
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MSCHE03&04C16: ORGANIC CHEMISTRY PRACTICAL - II
(3"d and 4th SEMESTER)

Time: 108 Hours Credit:2
Course Outcomes; After the completion ofthe course, the learners should be able to

CO t. Dcvelop lab skills in thc extraction ofnahual compounds and qualitative analysis.

CO 2. Synthesize and purify organic compounds

CO 3. Devclop skills in chron.ratographic techniques.

CO 4. Analyze, examine, and solve spectral data.

Course Contents:

l) Quantitative analysis and Extraction of natural products:

Estir.nation of the following

i) Phenol (Using bromate-bromide mixture)

ii) Aniline (Using bronrate-brornide mixture)

iii) Rcducing sugars lusing Fehting solution)

iv) Iodine value of vegetable oil

v) Saponification of vegetable oil

vi) Estimation of ascorbic acid (Colorimctric method)

Extraction of natural compounds

i) Caffeinc from tea lcavcs. and ii) Casein from rnilk

2) Two-stage preparation oforganic compounds (minimum 5 compounds):
'a) 

Preparation of p-nirroaniline from acetanilidc:

Acetanilide---p-nitroacetanilide---p-nitroaniline

b) Preparation olMethyl orange fi.onr aniline:

Aniline---sulphanilic acid---methyl orange

c) Preparation of p-aminoazobenzene from aniline:

Aniline---diazoaminobenzene---p-aninoazobenzene

d) Preparation of m-nitroaniline from nitrobenzene:

Nitrobenzene---m-dinitrobenzene---r.n-nitroani I ine

e) Preparalion of Benzilic acid benzoin:

Bcnzoin----benzil---bcnzil ic acid

t) Preparation of Benzanilide ti.om benzophenone:

benzophenone---benzophenone oxime-benzanilide
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g) Prepamtion of2-phenyl indole f'r-om phenyl hydrazine:

PhenyI hydrazine----acetopl]enone phenyl hydrazone--2-phenyl indole

h) Preparation of caprolactam fronr cyclohexanone:

Cycohexanone----cyclohexanone oxime---Caprolactum

i) Prcparation of m-nitrobenzoic acid tiorn ethyl bcnzoatc:

Ethyl benzoate----ethyl m-nitrobenzene----m-Nitrobenzoic acid

3) Chromatographic Techniques:

Practical application of TLC:

a) Identification offood colours, amino acids, and sugars.

b) Identify the compound from the mixture ofhydrocarbon and acids. (Cornpare using Rfvalues with

the standard values)

c) Column chromatography in separating the exact amount ofa given mixture of o-nitroaniline and p-

nitroaniline.

4) Spectral evaluation of organic compounds:

Solving spectral problems from the standard tcxtbooks by providing IR, rH NMR, r3C NMR, and

Mass spectra. ( l5 simple compounds only)

Books for Reference

l. A I Vogel, A Textbook of practical organic chetnistry, Longmann

2. Elementary practical organic chemistry, part 3. quantitative organic analysis, Longmann

3. F G Mann and B C Saundels, Practical olganic chemistrl, Longman

4. PR Singh. DC Gupta & KS Bajpai, Experimental organic chemistry vol I&II

5. S Sadasivam and A Manickam, Biochemical methods. New Age International Publishers

6. J B Harbonc, Phytochemical n:ethods, Chapman and Hall, London

7. Joseph Shanra. Gunter Zweig, TLC and LC Analysis of intemational itnportance, Vol. VI and

VII, Academic Press

8. Spectrometric Identification of Organic Compounds, Robert M. Silverstein, Francis X.

Webster'. David J. Kicmle, David L. Bryce, Wiley.

9. Organic Spectroscopy Principles, problems and their solutions, Jagadamba Singh and Jaya Singh,

Pragati Edn.

10. organic spectroscopy Principles and Applications, Jag Mohan, Narosa Publishing House.

I l. organic spectroscoltv: Problems & Nurnericals. Dipti K Dodiya. Bhrerose publishcrs.

12. Organic stluctulcs tiont spectra. 4'r' I--dition, LD'tlcld. S Stcrnhcll, JIl Kahran, Wiley
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MSCHEO3&O4CI7: PHYSICAL CHEMISTRY PRACTICAL - II
(3.d and 4th SEMESTER)

TIME: 108 Hours Credit: 2

Course Outcomt's: After the completion ofthe course, the learners should be able to

CO l. Experimentally analyze the concepts related to the kinetic aspects ofchemical reactions-

detcmrination olconcentration from graphs based on surface chemistry concepts

CO 2. Utilize stereochemical principles related to optical isomers to determine the

concentratior.r and kinetic paralneters of specific reactions

CO 3. Apply UV-Visiblc spech.oscopy to detcrrrine solution concentration, complex

fbnnation, equilibrium constant, metal ion concentration

CO 4. Perfomr basic spcctral calculations and dctermination of specific parameters from W-
Visible spectroscopy and X-ray difli.action data

CO 5. Apply Computational chemistry to perform single-point energy calculation. gcomeuy

optimization, and Frontier orbital calculation at the HF level of theory

Course Content:

l) Chemical kinetics

Acid hydrolysis ofestcr (rnethyl acetatc or ethyl acetatc) determination olthe givcn acids.

Acid Hydrolysis ofester - detennination of Arrhenius parameters

Saponification ofethyl acetate - detenniration ofspecific reaction rate, K:S:Ot. and KI system

Iodination of acetone in acid medium - dctermination ofthc order of reaction with respect to iodine

and acetone

2) Adsorption

Verification of Freundlich and Langrnuir adsorption isothenns - charcoal-acctic acid systcm

Determination of concentration of gi'r,en acetic acid solution using the isotherrns

The same experiment using a charcoal-oralic acid systern

3) Polarimetry

Deterrnination of specific and molar optical rotations of glucose. fructose, and sucrose

Determination of the concentration of a glucose solution

Inversion ofcane sugar in the Presence of HCI-Study ofthe Kinerics
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Determination ofthe specific rate of the reaclion

Detennination of the concentration of HCI

4) Spectrophotometr!,

Verification of the Beer Lamberts law

Determination of cquilibriurn constants of acid-basc indicators

Determination of concentration of a solution of K:Cr:Or (or KMnOr)

Simultaneous detennination of Mn and Cr in a solution of KMnO.r and K:Cr:O;

Iuvestigation of complex formation between Fe(lII) and thiocyanate

5) Spectral analysis calculations

Determination of band gap/ HOMO/LUMO f}om UV Vis/CV analysis

Detcrmination of particle sizel Lattice parameters of Sirnple Cubic system frorn XRD

6) Computational Chenristry Calculations

Single point energy calculations of sitnple molecules like H:O and NH: at the HF/3-2lG

level of theory.

The cffcct ofthe basis sct on the singlc point encrgy of H2O and NH: using thc Hartrec-Fock

method (3-21G.6-3lG basis sets can be used).

Geometry optimization olmolecules like H:O, NH:, HCHO & C:Hr at the HF16-llG

level oftheory.

Computation olthe ellergy of HOMO and LUMO of fonnaldehyde and elhylelle at lhe.

HF/6-3 lG level ol theory.

Eflect ofsubstituent (F & Cl) on the geornetric parameters (like C-C bond length) of

ethylene at the HF;6-31G level oftheory.

REFERENCES

l. F Daniels and J H Mathews, Experimental physical chemistry, Longmann

2. A M James, Practical physical chemistry. J A Clturchill

3. H H Williarct, L L Merit, and J A Dean. Instrumental mcthods of analysis, Affiliated

East west Press

4. D P Shoemaker ar.rd C W Garland, Experirncntal physical chemistry' McGraw Hill

5. J B Yadav, Advanced practical physical chen.ristry, Goel Publishers

6. B Viswanathan. P S Raghavan. Practical physical chemistry/. Viva Books Pvt Ltd

7. V D Athawalc Parul Mathur, Expelimcntal physical chcmistry, New Agc International
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Publishers

8. A Findlay and J A Kitchener, Practical physical chernistry, Longmann

9. J. Foresman & Aelieen Frisch, Exploring Chemistry with Electronic Structure Methods,

Gaussian Inc., 2000.

10. David Young, Computational Chernistry- A Practical Guide for Applying Techniques

to Real-World Problerns", Wiley -Interscience, 2001 .

I l. http:/iclassic.chem.msu.su./gran/gamess/index.html


