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1) The i'rard o= Stutleo ln Chemlstry (PG) at 1ts meetlngs

held on 4.6.Lgg'l anc' 5'6'r9i7 ::'esolvecl t'o finalise th''r revlsed

Scheme and Sy1labus of M'sc Chemlstry'' AII the theory and

practlcalpapershavebeenmocllfledtolqcluceaproject,work
to be carrl;:<l out durlnE the entlre courser '

2) The Facul-uy of Sciefrce at It's meeting held on 3 '7 'L997

encloi;oecl ti-re r'cc'immentar-iorrs of i:joafd of Stugles'

3) The Acadcmlc Councll at lti meetlng held on 31 '7 'L997

approvedtheminutesofSoarclofStucllesanclFacultyofScj.ence_...

Sanctionlstherefore,accordedfortheilmplementatlon
cf revlsed scheme ano Syllabus of M'Sc chemlsEry course wlth

effect from 1998 admisslon onwards

The revlsetl scheme ano Syllabus ls appended'
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Th..r Hr.:,r) r,.f i.l-ir, iji-:f,,ir r t,r.tnt s l.:af l- commUnicate the f itle
anC th:, e t..:;c-- of tlr:, slLc:.al_j.;:tinn c,f t o thc
[.ontrciiu:: r:f L-x.,,,,ini.:ujnn br, 31st March uiard t::ans_
miss. jcit tr:, tl-i * [ ir;-r: ,il .] t-t , ilne rd nf Exem jnat-icns o The Lhe:rman
l--j-Lr ass--i-r,r n 't;h,: r.,i.;r'l Lic::ticrn ,r",crl< tn tht_, resDuctiv(? cx6lminr_:.rs
(Oou5-l-; vr.1ua'Li.r-,r-,; . Ti,i: clisdcrtet_;cni sha:.1,1 b.: haclr: evail_abic
tc thl, ,.,-sirrc:t:vi. ;.,;"-p'-i,n,",.s during thc rrract-icar Exci,ina-binn,
Thr,' ,-;x:-:iit jnLr':; s:1.,.;..,t_l_ t-rr;3.|uet ti, thr. .frrjc:gt ,..inrk 

'n 
a si,,lera_Lc

cl o-v c'flter tl:u ii.r.r:i:c.-l_ rjxirnirie-, .t:3n. The c1ltr iL.s nf d...surta,t-.
tirn i:ft-r \ii: iua.h.nn .r lii:-1 1 be rrturncci tr thc HcaC _t ti l:
)):p.: t-+-:'tr,nt- ,-:i! the. r-tn), r'{' the Vivc-Vrc j .x.-,mi.net_ir_.n. The vive_
Lf cc ru.r;: l--l- iru, !-.-: .,uct.;cl an a sD:-t=:-ate,_by . Fass rniitLtrt-iln f r:a.
-thr, 1i:,juct.'is-; 5i:r rf tlr: tntr.tl- rnaiks, A cancl rdatr:,rhr.: gr:ts
l-i-ss ti;,n :rli, -ir; -Li':: ;rr jict shaj-L resubmjt the !iss:iia:tiL-.n
i.,rjj.hin ih;:,:, rir,'ili,., i,frt,t-::: inc-rp{:iatinq th*: Irrr6Jifi,cati.n sugg_
t:sti,t1 :;y fi,s cx;tii_li-ti ii.

lr U t-).rl Ail r h.'

r'lcl-, -,ti.rci,-:; si,---ii c-ni-:r-ict ;-lt -j.r:a*q.t enc -qcmaner ,:,n

a 5U:rtaLr.1 ,: i-.::i. ft,-.a'i ..i, iriic-.J .iii i;i:e Sgt-l] inaf rS tr hr: anSwefe,J.
intL;rnaJ. j-y ,rnrl. mr-:xs ;i,:-ul-.i b:; cI-.mrnunicati:d tc trntrr-'l-lcr r-.,f

f Xami-n: i; -i.';1. iri-: 'i-, -., :lt I i\rl , i,i.-r t: thc SeCr.nC y,iaf fr. I ,.n ihe;
C o l- ,1 t., cl i:-. / ',; 

r; i-r .:, r +" trr .. i' i t .
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PAPEF. T - Tr{FIOR.ET]CAL CI{H4TETRY (oe L)

(2t L)Uni-t T

a) Basic ldeas (3 L)

Particle character of r'rdi-ation' i':arre ci':at acter of

Particl-es. I'iatter v,Iaves, Electron dif:fraction' The

uncertaintY PrinciPle.

b) Postu.Lates of qi-ranturn mechanics (O L)

Complex funct'iOn, c{-,Ttplr:.:x conjirEete. l'1Oj'llus of a conolex

function. operators. Eigen functions and eiqn values of

anoperaterrLinearandHermitja:noperaters'Postul3tes:
state functionr obserrrables anj corresponding operators'

Hamiltonianoperator.Eigenvaluesanrlexnectationvalues.
Time clepen,Jent scl-rrodj-nger equatj-c-rn. stationarf states and

tj-me independent Schro<linger equation'

c) Apnlication of the Schrodinqer'

systems (0 L)
".I'uti.rl.-to a few simPle

The Particle in a one-Cirnensional- box: Eic;en functions and

eigen values. The particle in a t-hree-C-irn'ensional box:

Degener.lcY.

The one-dimenslonal hannoni-c oscillator' The Hermite

po1;gnomia]-s,Thethreeiim.ensionalharrnonicoscillator.
Therigidrotator.Transforrn.ationtosphericalpol.eIi
cocrdinates. Analoc 'r to the particle (\n a rinq and the

part.icLe on a spilure I'roblems' Legen''-lre pc'Iync'mials'

Assocj-ated Legen,fre pc)1ync-.tlti als and functions, spherical

hannc.inlcs' Angular mc.mefltum operators and t}leir expect,ation

values.

d) Hyclrc-gen-l-j-ke atoms (: L)

The weve equatit n in spherl'cal pc'l:r coorCinates and

Separatir]n of variable:s. Scr].utic,n of thejr, erl:aticc 1

t- ,:'I: ,cra Pi-rlyncitr.ials. Asrcciated Lacuerre p6lynomj-al-6!
..!',

contc. .*. o



List cf wave functic:ns. Diseuasion. of the v.,ave functi<-.ns-
Orbit,il- diaqr.tms anl their signifj-ernce"

e) Apprcximaticn methcds (: L)

The perturbation metht;,f. Sim,ole aprl-icatic.ns: Zeernan effect
.in hydroEen likc etcms. GrcunC statL- of th: helium atorn.

The veri,rti<-n rnethc;f . .-ij-ri'p].e aplrlicatit ns: ijt;lrk ef fr=ct in
hydr<rgcn like 1t<;rfl. GrcrlnC st'rte'r'f the he1ium :.tcm.

f) Electron spin (: L)

Spin functj.c'ns an 1 c,por,.et< rs. Cc,upLini,i c'f crbitrl en.-l spin
functir ns. S}ater leterminants. Pauli's exclusi-on pri-ncinIe.
Spectrt',scc'pic ten'n 5'lrrrbc ls fr''r at(-)m's.

'' , q) cumPlex ,itcrm,s (: L)

f iel,l meth. 11. Hertree-Fcck methcL (brief ,1j-scussj-c:n).

Ref cfir:flce s:

1. I N Levine, '-lu.enturn Chemj-sLry, Printice Ha11

2. lr L ,DiJ-ar, Elernentary i)u.:ntulr Chc:ririr;trY I'4cGrav'r-Hi11-

3. A K Ch.enlrt fni-r(i-irtctii h tc i)uantum Mcchrnics Tata-Mcoraw-Hi11

4. Strauss Quantum l4echrnics Prenticc-H:11.
5. M W Ha;:na, L)uat:turn Mech.rnics in ChernistrY I,"J,''' Benjamin fnc.
6. P W At-kins llc lecul-ar Quanturn l'1<.rchenics-

Unit T - :+O2 Chi:rlic.rl Bt nl-inci ( 1:, L)

a) The hy.ir( gen rnr,lecule ii-'n (: L)

The mc''recul-ar r rbit::l thec ry f i:r tlle Gr<-:ttn;I stlte' Excitel
States c:f H]- Thr: rnc,lecrrllr c;r'bit.eL -.n,.1 v:Ieiice Lrt.nd treat-
rnents fc,r the c-rt,tnrf strte c'n1y r:f I-:y'i.rr gen rnclecule-

b) MO rnC r,/B tre.ltments r f m< re ccmplex ,liatc'rnic

mr-,lecu1es (qualitetive) (: I )

Li2, Be2, C2, N2, O'2 en:1 F2 a.rc tr' be i]isel'lsse'l as examples

cf he,mc,nuclear ,liatonric rnoleertles. Li }1 CO l'{O anl HP are
tr be iiscUssed as exAmpleS cf hcr-er:r nuc.l-ear rncleCUleS.

Spectrr scolric term symbl.ls f r. r .Li:ttlrri-c rni..l-ectrfes.

Cc.nt.1 ..,.3.
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Unit P - 4O4 Thet;rv cf Instnimentatii'n (O l)

Instrumentat j-c'n of UV' IR' PMR ESR an 1 Mass strrectrc'metry'

References:

1. E.H WiIIard, L L Merrit 'anl J A De:n'

Instrumental 1v1slhols Cf Analysis', r/an Nostrand'
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-PiP= . ;r{v-,:-a*-stJ'.-

Unit r 4C1: The Metallic State (ie l)

Theories of metallic bonriinc;: Free electron theory, bond
and zone theory. Thermal anil electrical properLies of metals
interstitial and substitutional aIIoys, intermetallic
compounds, Hume-Rothery ru1es.

Borides, carbides, nj.trides and sj-l-j-cides.

Metallic eorrosion and possivi-ty: Electrochemical theory,
protection aqainst corrosion, possivity of meta.l_s.

Prj-nci-p1es of powder. metallurqy.

References:

1. fntroduction to solids, L V Azaroff
2. Stmctural lnorganic Chemistry, A F Iriel_ls.
3. Electrons, atoms, metaLs and aIloys, Hume.W.Rothery
4. P..'inciples of metalli<- corrosion, T Ft Chj_Iton
5. Corroslon and oxidation of metal_s, R C Evans
6. trntroduction to Physical metallurgy, S H rlvner

Mc-Gtaw Hi11, New york, 1964.

Formation and stability of eonrplexes,concept of hard and
soft acids and bases. chelate effect, macrocyclic effect.
Nature of metal-ligand bond. The EAN rrrIe, varence Bond,
Cyystal Pield and Lisand Field theorj_es. Ligand field
stabilization. ilahn-Te11er effect, spectroehemical and
nephelaucetic series. An introduction to the Molecular
orbital t.heory.

Contd. .. ..2.
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References:

l, AOvanced fnorganic C|remistry, F A Cotton a G VJilkj-nson

2. Theoretical- fnorganic Chemistry-, 14 C Day' and Selbin-
3. rnorganic ChemisLr.[, J E HuheeT.
4. Coordination Chemlstry, Basolo & Johnsorr.

5. ,Coordination Chemistry, S F A Kettle.
6 " Chemistry of the Coor:,f j-nation Cornpognds, J C Baj-lar

(.rr) ( E,1) .

7. rnorganic Chemistry, K F P:rce1l. and ,-r C Kotz
bI B Saunders Company, Phil-adelphie.

i?:.j-es ( e r,)

Separation by ion-exchange antl. g6gvent edtraction methods.

Electronic configuration, oxidation state, atornic and

ionic radii, absorption spectra. Comparisou of coordination
Chemistry with that of transition rnetals. (Lanthanide chelates,)
Applj-cations of Lanthanides, Th and U. Trans-actinide elements,

Reference:

1. Chemistry of Lanthanides, T lioeIler.
2. The Trans-uraniun El-ements, G T Seaborg.

3. Man-made Trans-uraniurn Elements, G T Seaborg.

4. fnorganic ChemisLr{, rT E Huheey,

5. Advanced Inorgarric ChernisLry, F A Cotton a G lvilkinson.

unr_!l_- aOaJno. nag_ 3i!g_s*_91}- ll$1tq. I r r \

fnorganic heterocycles : Compounds with S-N, p-N rnd P-S

rj.ngs. Polyphosphszines and plymeric sulphur nitride.

Borazi-nes, Coordinatlon polymers, sj-Iicones.
fsopoly and heteropoly acj-de of l4o and trv

Referenie:

. 1, Modern Aspects of fnorganic Cher,risLry, H ,f Emeleus

a A G Sharpe.

ContC. . . 3,
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2. Stn-reEur:rl Inorganic CnemisLr{, A F Well-s'

3. Advar,.ccC Inoroanic CheinisLty, F 7r Cotton a G tti.ilkinson.

4. fnorianic Chcmistr').', J E Hullcey.

5. Phosphon:s-NitroEen Compoundrr, H R i\l1-cock.

6. Tiiorqanj-c Sul-phur Chernisiry, 5 llickel-ers (ea) -

J. Organonctallj-c Pci.Tmei:s, C E Ca*rrahr:r ('rr). J E

Sheats a C TJ PittEnann (Ed), pp 3L3-32i.
B. fnorg'an-ic Ri-nqsan'-r Chains, D A Aniitags'
9. Developmentc; 1t-t rnorganic Polyrner Chernistry, M F

LappcrtaGJLeiqh.

Eg*L.-----4g;-.nlcctron-def i-cieg!:c-gjlPqgg} ( z l)

Synthesis, reactions, structure and bonCing of boron

hydrides and rel-ated cornpounds- Equstion of bal-ance.

Polyhedral anions. A Brief study of carborane.s and

metalloboranes,

References:

1. MoCern Aspects of Inorganj-c chemlstr)" H .T Eineleus

a A G SharPe.

2. Ad'vanced fnorganic Cherrrist;y, F A Cotton i1 G Vfilinson.
3. Inorganic Cl-remistry, J E Huheey'

4. K F Prrcell ancl J C Kotz Tnorc.rani-c Ctrcniistry

W B Saund.ers Companlr, Phiadelphia (S L)

Unit f - 406 Reract-ion in
"t!-o-

(g L)

Classification of solvents. Solute-solvent interactj-on,
sel-f-ioniz.:tlon of solvents. Reactions in liquid amrnonia,

liquid hydrocen fluoride, Iiquic sulphur dioxide, dod

sulphuric acide. SuPer acids.'

References:

1. Chernistry of
2. Non-aqueous
3. Theor:etj-ca1

Non-aqueous solvr-:nts, H H'-:isler.
solveats, T C l^Iaddington.
rnorganic Chemistry, M C Day a selbin.

Contd. , .4.
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unit r _= aoJ _I_lortel)j-g-_llglelts (e l)

TitaniUm dioxide, red learlr rlltramarj-ne, etc. Luminescent

Pj-Errnents based on zinc sulphide.

Refe rences:

l-. Encyclopedj-a of Chemj.cal Tecllnology, Kirk-Othmer
series, Volume 15.

2. Pigrments P3rt I, R R tYyres a J S LongJ (ea).

I
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Unir- I 5''-:psration and irlentification of four rnotal-ions

cf ';rhlr-:kr tl'Io are 1'=ss famlliar: elerncnts like T1' W'

Sc, T;, I1C\r Ce,, Th' Ti' Zf ' 
-'J' U and )i'

(g}illrinetir.rgacj-draclicalsn()tpresent).Confirmat-
j.on br' sP.;t tests' (f e LS)

Unit II !'t':Iurnetcic Det-erm'inaticns i-r.sing:

a) EDTA;;\1' Bo' Cc1 7 Crt' Fc: t \Ii' C:' hardness of

vrate r etc)
b) cerimetry (Fe2+' niiritc)

c) Pc'tassium ic'cate ( icaiae ' 'n2* 
) ( rz Ls)

Unit IIl Colc-'rintetric d'eterrnination c'f chrcrnium' iron'

rnangancse' nickel' and titanium usinc-; either

Duboscq c;r photcelectri-c colorinieter' (A LS)

Ref e rnnces:

1- A Text Bot:k of

A I Vcrgel'

2. Analytical Chemistry'

3. Cuantitative Chemical

E B Sandell'
4. Quantitative AnaIYsis'

(LS : LabcrrLtcry Sessic-'n)

Qual-itative Inc-' rganic Analvsis'

D A Skoog

AnsIYsis,

RADaY

cr. D I'1 I^Ie St '
T Iu1 Kolthc'rff ,

1;r) aALUncerwc'cd'
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Paper IT - organic Chemig!-ry-J

a) Optj.cal j.somerism (S L)

(so L)

(1s L)

Morecular asynmtry disi)rmmetry, - Different projectionformula optical activitlr cue to noleiular stnreture andcompounds containing more than one asyTrmetric carbon atom.Relative and absolute configri:ration. D and L notatlonsequence rule ( R and s notation) - opt'cal isomeri-'m ofcompounds not containing asyr,nLrnetric earbon atoms _ Bi_phenyls,allence .nd spirans, asymmetry due to foldi4g or heliealstrancture - hexaber-icenes an.l trans cyc100ctene, opticalisomerism of ni-trogen and sulphur compouncls anc of cyclicand bicyclic compounCs (frucitie aci,ls and substituted
adamantanes),

b) Geometrical isomerisnr with p3rticrrlar reference to ringrcompouncs- E-Z notation with illustrations f.om acyclicsystems' Methods of deLermini.rg conficruratj.ons of geometricar.isomers - f'rdirtotr and h,exachlorocyclohexan"",,_ 
"o*forrrra"containj_ng C N and N=N double bonCs. (S L) ,

c) conformational analysis (O L)

Conformations of l, 2_dihal-oethane _ determination bymeasurenrent of c.ipole nornents - conformations of cycl0butane
and cycl0pentane. Det--riled study of conformation ofcycl0hexanes with energy consi.derations - dimethyl, dihal0,dihydroxy eyclohexanes, a1ky1 eyclohexanols, cyclohexanedicarboxylic acirrs. conformations of bicycric systems.
Medium and large rings. pused rinq systems - decaline,
monosubstltuted decalins, 1 and 2 - ,recarols and rlecalylamlnes, Conformatj.on an,l rcactivity _ Reactj_ons at exoeycllcand at ring positions - steric control and stereo eleetronicfactors.

Contd, , .2





Uri,-t O 4O2.

IL

Mechanism anC the methoCs of determination

Types of mechanisms - Types of reactlon Thermodynamic

requirements for reaction kinetie requj-rements - for
reaction. Baldwin rules for rlng closure, Kinetj-c
and thermodynamic control. The Flammmd postulate.
Microscc-rpic reversibility. Methods of determination:
Indentification of pro,lucts, Determination cf the
presBBce of oau int.ermediate. The study of catalysis.
fsotopic Lheling. Sterecrchemical evidence, Kinetic
evj-dence. fsotopic effect.

Ref : .fes'ry March: Advanced organic chemistry 3rd edl.c,lbfi r,

. Carray & Saun:fers: AJvanced Orqanic Chemistry
Plenum Ptress.
Eliel, stereochemistry of carbon comlr,unds, 1962.

Elief, et a1 O:nformatic,,nal analysj-s.
Nasipu.il Stereochemistry of carbon cc'm1x>und.s,

Wiley Eastetn. L

Pinar Vols. I and Ir organ.i-c Chemistry.
P S Ka1si, Stereochemistry, Wiley Eastern

Unit O - 403.

fntroduction to Physical Organic Chemistry (14 L)

a) Mechanism with sterecchemlstry of nucleophilic sub-
stituti-on Substituent effects (a ccmparative study of
t,he inducti_ve, mesomeric, electr<;merj-c, inductomerlc
and steric effects on reactivity. (0 L)

b) Quanti-tati.ve cc',rre1atic.ns of substituent effect wi-th

speeial reference to Hammett anC Taft equatj-cns, thelr
applications and steric substituent constaRts. (A L)

c) sclvent effects comprising basic aspects of sclvent
stt:ttctqre, empirical measures anl parameters of Solvent
polarity (1ike y-value), hydrc'gen bcnding, salt effects.
Carbocations cf special interest. ("i"rneinttiry LdE*S:l6r3Iy)

(s L)

Contd. . . .3





l-.-3rryMarch,ACvancer-OrcanicChemil--ry'2ndelitlon'1971'
2. Sol<-:men: A'JvanceC <-rganic chemistry' Jc'hn Wile'y

Son, fnc.

3. Carry anC SaunCers: A1v'enceC organic ChemistrY'

P1e'num Press-

4.ILFinar,organicChc:ni-strYVtr'1'r&II'

Unit ,3 4o4. Acicity/Basicitv of orqanic comp<--'unds (: L)

Evaluatic,'n of aeidity anC basicity ani 'fetermination cf

acidity constants for strcrnq and weak aciCs'

Hammett acidity functicn (Applicaticns c;n1y)

References:

1. Hlne, Physical organic Chemistry (Zna Edn' )

llcGraw Hill B<jok ccrmPdoYr Lc;'rdon (1962)'

2. L P Hammett, Physj-cal Orqanic Chemistry' McGraw Hill

Ccmpany,Lonilon:(19a0).USE2ndeditionlfevailable.

Unit O ; 405. Free Radical Reactions (6 L)

StabilityofFreeradlcals,Scurcesanddeterminaticnoffree
rarficalsrchainre'Lctit:ns-retarrlationanCacelerationcf'
an<l j-nductic:n p€ric''C of ' Structural anC sterecchemj-ca1

aspeetsofradicalintermedietes,Free-ralicalsubstitution
resetions (ualogenation' cxi-rlaticn and substituticns'i-nvolving

aryl radicals), Rearranc;ements anC f ragmentatic'n' carbenes'

Nit rene.', aPPlication'

References:

1. ACvanced Organic Chemistry by J March 2nc1 eC' 79'l'7 '

2. Reaction Mechanj-sm j-n Organic Chemistry by S M

, Mukherji anC S P Singh L9'76'

3. Princj-plesof Reaction Mechanism by V S Parmar and

H M Chowla 2nd ECn' l97B'

4. Caray & Saunders - Arfvanced orqlan'ic

5. Finar: organic Chemistry Vc1' I & 1I
ChemistrY Part APB

PlenUm PEeSS.

Ccntd, ..4-
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b)

gnit- .9 :-LOS-. Basic Reac.lic'n }lctharlisms'

a) l'ir:chanisms c,f ellminatic'n - ef i:cct of base' steric

effect, stereoehemistry' pyrt-lytie elirninetlcns'

classifidationc-'feliininati-c'n'''ntheb'ecis<:frelativc
po:.;-ic'nsc;ftheelirirlnatii:ggrcr:os'cr>rnpctit'ic;nbetween
e1-i-min.et-ic'n an'-l substi'trtticn' (5 L)

Inlechanisms c,f pc:1rr aCctitir n |-c' carbL'i-l-'c:rbi'n multiple

bcnCs - a,if itii n- r:f , halc'gens"' cf 'stronq ac'ids c'f,

carbt,nium ions anf i-'f metal caticns' (3 L)

Mechanistr C,f Ester hy,jrr:Iyeis: Acyl-cxygen' 3nC alkyl-
:.oxygenr.Iss]-C;nst.festerificaticni:lo.frfhydrc.'Iysis;

reac--i-vit7 :rnC cl'trlysis. ('.2 r )

Refe rence6:

l.ESGouliJ.,Mechanisman'lstructureint''rganicchemistry
2nd eCiticn.

2. 'rack Hi1e, Physical organic ChemistrY'

3. C I'1 Ingt-:Id, Structure aod I'lechanism in

2nd eCn. 1969.

4. D v Bant[rcpe, Eliminatic'n Rr:ectic'ns'

Publishing -Cc' , Lcndcn. 1963

5, Finar: orqtranic chemistry vcl' r & rr'

Unit, o - 4Ol. Arc'rmaticitY' (9 L)

Thecries of arc'matic character lnd delccalised' bcnCing'

Huckel.stheoryancj.tsapplieatic,nsexplaininoar(.}matic
stability'Energylevelsofmc,lecularorbitalsinSimple
systems. Nc'n-beflZencid and pseuccarcmatic ccmtrrcundst

Alternant and nc n-alternant hy<lrccarbi:ns'' Ht'"moarcmatic and

antiar<-'matic systei-ris' Annulenes'

(72 L)

2ncj ed-lticn L962'

Or<;" ChemistrY

El- sc-'.,zier

c)

Cc'rntd. ...5
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Unit O - 4OE. rtrirnatirn Subsr-itr:tjt''n:

Elcctrophilicarofiasubstltuticn.Tilcir[Ufroactivj-ty
ancl r-rien:ati-r',n, Typicalexa:npl''rs (-)f el.ectrcfh:-lic aromatic

subst ituticn n::c.-r.-rnisms Nit r': t it n' I-I'l Ii'c'-:natiln' Frierlel-

C raf t s ;.: lctir'n, sulPhc'nati<'n'

Neuclec,philic ar(m;:rtic substitutlr'n - I'iechanism' statement

anl e'v.i -lences- Benzyne mecl l-'n'i-sm - c-i-ne substitution'

Unito_-_:4g2.Reactionsc,fCarbcn-h..:termuJ-tj.p}g|r:nds(6L)

Nuclecph;]-ican,jelectrophilicaitditicnSLCcarbon-oxygen
dc,,uble bon-ls- Mechanistic approach - ACliti'cn cf Water'

alcc,holsram1nes,h' ]razini.1r11--'i'r'r;l\livcs;rl-'fi:1'perkin

Claison, Dieckmann/ Stc-'bbe ahC benzcin ci'n'lenslticns'

Darzcns, I(nosvr3naqel, Refcrm-1isky' witti-cl' Clnni-zer(''

Mannich anJ Pri-ns rcactions' Meerr've-'i-i-t Pc:nforf,verley

Reductit-rn,oppenhauerC'xiJati-,ns.Stereicheroistry()fcarb<'nyl
a,lditi<-rns Cram's mle' Esterif -ic'rtit'n ln'1 hydrclysis -

Hycrolyrl1r,,alcoholvsj-sancre.fuctit.n.,.fnitriles-Ritter
reirctic'n ancl Thclrpe ccttiCens'-igi c'c'

References for 404 , 4O5 ' 406 anl ta1 z

1. J Ma rch, ' r\Lvancetr organic Chemist r:y' '

2. Iutcrrisc;n anl Bcyd 'Organ-ic Chi:mistry"

" 
p., j ,kes 'Cui le bct k tc' Mechenj-st: in orrJanic Chemistry"

J' ' ---r*': ^1'at'a cram -'nl Ft-rtnnt< n'i' orclanlc chemistry'
4. Pine, Hcndrickscrn' Cram enf Ft-rtnm< n':

5. Ad. org. Chemj-stry - Carey & Sunberg;'

6. Fj-nar: organic Chemistry t'I I & rr

UqLl--U ---1-9.9'' lntrc-luctic:n tc Pc:lyrner Chen'ristry (: L)

Pri-nciples c'f Pc;Iymerizatj-un - cIa'sses c-f pc'lymers -

synthetican'lbicpcl;'mers-chainreactic':lc<'I-ymerization
ani step re:'cticin pc'iymerizati<'n' Lincar' crcsslinked anC

networkLacfymers.I,ree-.ra.]icll,ic.nlcan.lCc-pc-,lymerizatlcrn.
Natu::a1 anl sYnthetic n:bber'

ReferqPces:

I,. Henirickson, Cram

2. Saunders '' orqanic
anJ Hammc''nC Pine 'orqianic Chemistry' '
,.ol1rmer Chcn',j-stt' 7' , Ch:p'man :rn'f HaIl-'

Cr 'ntclCd' 6 '





lh'

P_rae_tical .inistrv f (:e LS)

Unit Laboratory Techniques

l4ethods of separation anc purifi.cation of organic
compounds - fractional, steam and low_pressure
distillation, fract_i-ona1 crystallisation and
sublimation. (+ Ls)

separation an:l ifenti-ficati-on of the corntrronents of .

organic binary nrixtures

Analysis of abor:t ten mj.xtures, some of whj.ch
containing comtriouncs wi-th more than one functi.onal
group- fdenti-fication of the compounds by determing
the Physical constants, meltglng po;1nt 6f derli#atlves
and by lplf erence to table. ( 18 LS)

Uni-t Ir

Unit fII Organic Proparations

Preparation of about twelve o::ganic compouncls (at
least six couble stage preparations) iltustrating
important synthetic methods and reactions such as

, Fri.edel-Crafts ::eactic,n, Grignard, perki_n, Reimer_
Tiemann, sandmeyer, anc cannJ-zzaro reactions, claison,
Aldol-r dnd benzoin conCensations. Selecti.ve
reductj-on in polynitrc. art',matic compounds;
Ciazoc<_rup1ing, phthalein fusion etc. ( 14 LS)

References:

1. a 1 \,rq-,9e12 a text-boc.rk of pr,5ctical crgani-c chemistry.
2. Shri-ner, Furson anC Curtin, Systematic fclentificatic.,n

of organlc compc''unds t964.
3. Experiments in organic chernistry by Fieser
4. Mann and Saunders, Practical Organic Chemistry, L957,
5. Dey, Si-taraman, anC Gcvindachari, r\ Laboratcry Mannual

of organib Chemist,r.f ,' L9S7 (ffrlrO) e<lition).
6. P R Singh, D C Gupta anC K S Bajpai, Dcperimental' Organic Chemistry, Volumes 1 and 2, 1980.
7. Practi-cal organic Chemistry by V-ishi;6ri.
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r (ee l)
Unit P - 4OL. Solid State Chemistry (za L)

(a) Crystalline State. Crystal s.r'iiin.,etry. .j.,,ryiLmetry
elernents anf symrnetry ol--er.rtions.,'rrrowed cornbinations
of oF,erat_1_ons leaCinq to 32 crystal elas:ses.
It'latbematical i:roof for the nonexi_stence of 5 - ford
axis of sirmmetry. Her-inann -- l.lauguin not_atj_ons.
StereoEraphic ;:rojections of sor;e- sirn:llc crystal
c-l-asses (1,, T, rl, 2, 2/n, 2:pt, 222, mi-n.r) (lZ L)

(b) Electronic stmcture of sol j ls (ericf nention only).
cfassifi-cati-on of solids into conrluctor, semiconJucto.r-s,
and insulators. prcl,aration, r)roi-.-,ertir_,s anl incustri_a1
importance of SemiconCuctors. (S i,)

(e) frnperfections in soli.ls. point, line an,l- ]_-,1-ane Cefects.
Electrons an,f holes. Irlonstoichi ometrz (: t,)

--z-' (d) Trnperfections an1 physical- properties of sclics.

i-) Efectrical proierties - E1c-ctrical con:luctiviLy,
Ha11 effect, dielectric i roi:,ertie-:s, piezonelectricitv,
f erroel-e:ctricity an.i ionid .conduetirzigr.

ii) o1;tica1 protrrcrti,=s - r:hego"ori:luc Lirzity, luminescence,
coloun centr::s, -rasers , refraction, biref ri-ngence.

iii) t43gnetic sroi crties - diama.;.netism, 1 
.dJr.3r1tir;nctism

ferrornagnetism, antiferromaqnetisrn anf ferrimaqnetj_sm.

iv) Therr.'rar i'roirerties - therrnal- con j.uctivity anJ
si:ecif ic heat.

v) Hech,enlcal pro;,erties: Strength of real crystalb
as "com}']arc.f with an i_d":al crgstal, different
strencitheninq mechanisnrs. (O L)

Cont:f.-..2.

\_
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References: 4
@-e'= 

,

L. G .R -Ramachanclrali' 'lica'lcrnic Prcss ' \964 ;rlvance'l elernents

of crystolloqral'hy'
2.!{Ple'TonqJ,WHFre,:in.].nen-]Corn6.any,Gc:neralcrystal]-ography

- A brj-cf coln!:ounrlium;

3, L V Azaroff , MicGraw-Hill fntro]uction to solils'

4. G I\'1 Barrow, I'lcGraw*Hill Phvs'ical Chemistry'

5. W J I'toore, Prentice-Hal-I trhysic';rI Ch':mistry'

6. A K G31r,rray, Chal'man an'f Halt Chemlstry of solils'

7 . N B Hannay, Frentice-ilaII Soli 1 S-iate Chc'mistry'

B. J An:'-l He-1we11 Elsevier Sotil Statc Chemistry'

9r A R tr{est John hriley '5o113 Stat'l Chenristry'

.!1?-u!IH-:
.nics

Statemerit' Deternrination of ''rbsolute entrolies using

the thir'f lar+' UnaLtainability of absolute zero'

Resi']ua1 entroiY'

Determination of relations connccting the therrnoCynamic

"Fartia1 Jerivatives by the methoil of Jecobians

(the tfiscussion to be c rnf ineil to c1r-'sel thermodynamic

systems. )
(: L)

9luJ.rg.g

Partial molar quantities' The qeneral method

determinatj-on. Deviations f rcm Raouites law'
'' :' ' fxccss free energY'
thermc:'Jyutrmic functi-ons' i

entrol-'Y, excess enthalpry an'f excess vofume'

for their
Excess

excess
(s L)

19.-qr-*jgelle*L*:=F^I

Sirn;'le exam;1es c'f j-rrcvessiblc l-:rocesses' Entropy

;rro,lucLion, The i-'hen<-irnt'-ncrlc:oical rel'rtii-rns' Ons'lcier

recl;,rocaI relations' irpi licat1on c:f Fh'= thecry' to

Ciffusic.n, ther:rl,aI liffr'rsj-i:n, therrT'i -Os"lus1s and

thermomolecular T)ressure 'fifferei-ice' (''; L)

,{

L
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Text books reconrmenleC

1. O..ri.f" an,l ll-bertr, Jr:hn i'Ii1eg Physical Chemist.rv.
2. H lt{arqueman an,l G i,I lvluri-hF, Vc.I .f , Clr:t''.f the

Mathem:rtics of Physics .:n:l Chemi.stry.

3. P. P Rastc;gi anj R R Misra, l/ik.rs 'ri-r Jnt-rcrluction tc
Chernical Thermr,lyn:mics.

4 . f Pigc-:c;ine , f nte rsc j-ence :\n f nt- r''t' ]uctit;n to the
Thermc.lynamics of frrevessi-ble Proces-ses.

5. J R.:.jaram anl J C Kuriact-\.se Thermr',1/n.-lmics.

Naoj- n chan(-1 & Cr ., D.e1hi 1986.

6. Yeratnin, l'iir Pabllshers It(-'sc(-'w Chr:nilel- Themc'-lyn'emics.

'7. Lewi.; anf Ran'1.r11 ThermoCynarnics.

Unj.t P - 403 Electrochemist-ry :( f-S-l,l

(a) Thec'rry c,f electrc'lytic cCnCuetance: fcnic atmcslhere.
Relaxation effr:ct (ass-ymc':try effcct) . El-:ctrt-'r.--.rhc,retj-c

effect. Derivatic n of Debye - Huckel - Onsagar

ccnductance equaticn anC its verifj.caticn (aqueaus

a4d nr*'nague('us sc-:Iutic ns). Devl:ti<:'n f<'rm DebTe-

Huckel - Onsar;ar eg"',3ti<:n ani cc'rrecticns. Cc'nCuctanee

ratic. Debye Falkenhagen .effeet. tr{ein effect. (tt L)

(b) /rctivlty anJ rctivity ci efficj-ents (aittcrcnt fr,'rms).
Activitiirs of e lcctrc 1g[es. fc'nic strenrrth. Vtriatic,n
cf activltir cc-'eff -i-clent with ct'ncentrrt-i,'n. De'oye -
Hucket limit-lno l,rw (oebye - IIuek:er1 r:lultic'n), and

lts varitus fc rxrs (Derjv:tic,n). qraljtllive anl
quentitative tcsts c'f the limitj-nE law. ( S L)

( c) Pclariz:t-1,- 1 over vc.lt:cre .lrr.l pr 13r( clr-:rhy: Electrclytic
Pc-l:ris::ticn. Di ss< lutic n an1 fei rsiti(ln potentials.
Concentration T olerizstion. Decom:'osition volteqe
( P<;tential) an,-l il:s lctermlnati<:n. or,'crvr'l-tacie' -
Hydroclen orzervo1t.19e, c)xy..,en overvc-It]Qie, metal
dcposi.tj-on c-,vervt.rl-tacie 3n:1 their leterr. lnaticrn.
i4ech;rnisifl ()t ,')n(i-lj-c ,anC c,rtl-rt' iic L'l r(\cesses ( Thecries
of cvcr.rr,lttcje) fc-nic liffusj-r n as the sIc,w trrocess

C,. nt .1. . .4.
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5. John )'1 KnDx, 'rGas Chromatography"' -LonCon Mathuan

6. Gerasinov, et a1' , "Physical Cherlisuv:c! ' VoI' I'

Mir Rrblication
'7. Wi.llard & l'lerritt, "Instmmental l{ethods of Chemic'e1

Analysie", Sixth Ed.', CBS Fublishers & Bistributors'

DeIhi'.

Unit:
(e L)P-

Analoq anC 'JigitaI computers' Generations of computers'

Basic iSeas of C,DTJ, lnput 
anl output levices' memory'

Intro]uction of the.terrns: ROtl, RaMr, PROI{' EF'RO}I' EEPROM'

Floppy Cri--'re - Ji'skettes' HarC Jisk' Hardware and software'

Binary system- HexaCeci-mal system' Stor'1ge of informations -

EBCDIC, ASCII, BCD. Programming - Lancl'races: Machine'

AssemblTanifHighleve]-]a,nqnrages.InLerpreteranccompiler.
Flow charts. Alclorithm'
System softwire anC epplication software'

Intro.luction to BiSIC Lanquac;e' Numeric constants anC

veriables,strinqvariables.Syrrrbolsofarithmeticoperations.
Hietrrchy of operations. Stat{:ments such as Rn4, PRTIVT, r'ET'

rNPUT,I?EAD,DATA,lF-TFIE\I',GOTO',r'oR-NDCT',GOSUB-RETURN',
TdHTLE - 'illEND, OI$-GOTO, ON-GO':UE' Dfl"r' E\]D: llser riefineC

functions.

SystemercommanCs such 3s ')IR' l:D' Cl' l'T:l'i' S"rVE' LOAD'

RUN, cl,s, coPY, DEr'', PFTIIT', r'oP'I{'1^T'

EnterinE anrl e:li'tinq st'Iteinents'

References:

L. Irladric 1n,-[ Dortevan/ "Un'ferstanlinc; Comt,-'ur'ers" I"ldGraw Hill

2:. N Subrantanian, "Programmincr in BASfC"' l'' L wfeeler and Co'

3. :stewart M Venit' "Proc,ramminct in BiiSrC' Problem solving

wj.!hStructurean.lstyle,,,JaicorublishinqHouse,Bombay.
4.JaffrayBNortcrn,,,rntro,-luctlontoBr\i:jTC',,EPB.R.rb1isherS.
5.Byron5.Gottfried"'ScLtaurntsCh:tlineofTheoryand

Problems of trroqranrnint; with B"TSIC incl'r:fj-ni'; ExpanCel

Ilieroccmputer Bl''3fC Section"' I'4c Grerd I+LIl'

!
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h
fc,nic dlscharge 1.9 the s1c-w r)r()cess. Princil-]es c'f .t-c'larooral'hy'
The 4;6pping mercllry cathccle. The h.-11f wlve 1.'crtentials (rt L)

1. D i\ l4clnn€:s, The Princii'lcs cf Eli:ctrr'chEmistry'
Dc.ver trubI lcati-c,ns.

2. S Gl-asst( ne, Tntrc"lr-rctir n to Electrichemistry,
D Ven Nc'st::,lnf.

3. Bc-'ckris :inf R(,ciy, 1'1c lcrn Asr:ects c;f Electrc'chemist'ry

Vc1. I anl II, Acadi':rnic Prcss'

4. L r Anthrc-,'lrc)v, Thec"ret-ir:a1 Electr(chcmistry, l'Iir Pr:blishars

I'tc',sccw

un il--F:--: ,!9! -S:=\{--L,i;ls--l1l-.l11qr-re-c-e=_} 1e-ryjgl-e ( s L )

Cc,Llci ta1 s1rrf actants - Clas:;if icatj-( n - Anj-t t:ic, Cat-ic'nic

anC Ncn-ii.'nc'c-ien-ic surfact,lnts. I'4icel-l-er st'.Iutic:ns-Csuses

c,f micelte fc:'rmati,n. FILB numbers. l"licc'l-1e structure'

Dr:termin:rtic.n c.f criticel cc.-ncentrrtirjn c f micelle

f crmat-icn, St:bilizinc'r ar:t-i-c n r;f "lurfsctants' Sc lubi1i-z

in surfactant sc'lutj-r ns- Practj-cl1 im1-c'1tnce cf ci llcifal-

surfactant s<:lutj-<-,n - Tannins 'rnif rlytrs'

Langmuir edsc-,rpticn ise,therm - strtj-Bticat lerlrraticn. The

B E T Equetir;n - lerivatlc'n. Det,=rminati<;n c'f surf fce 'lrea
of adscrbents. Heat i,f a'lst r}'tir'.'n anl j-ts 'leterrninatj-r:n'

A.lscritirnfn.l-icatc,rs"Chrc':matt.'granhy:GLS,Thinllyer
anij. HPLC. Pl-:,tc thei,ry anl Ratc Thec,rY (n. derlvatic'n)

F.fctcrs aff ccti-nr; ban-l bl:c-"1'ienincj'

Referenees:

1.SVr-.1utsky,"Cc',11t-i-,.1Chemistr-i/"liirtrr:blishersrl4tsccw'
2. N K l.1rrn, ,,The trhysi.cs en1 Chemistry c',f sl.l.rfaces",

Dcver Public:rtic-ns.
3. A Id ;\-1tr-rrsc n, " Ph.'r'SiC.:1 Ci]crnist ry cf .:lurf lce" , wiley-

InterscicnL'c.
4. V K Gui',t] rn i R G Sh.,-l1llL, "A}z'rnccL Phvsical Chemistry",

K Neth & Cc:.

C< ntC....5.
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PRi.,,lTICAi fff - r.i,iriTrri,r. aI{:l ,rIiTI?l I (:O L;)

( A rninrnurii of 15 experinienc,-'''co\re:r._in al-i the liste-1 experirnents,
shalI be carr_lc:.1 or:t for r-u1l- ;:re,f_,It. )

.l i+-i . 
r- -; - 

-. oJ -&. t I "i-....r. J- q).. j-l*,--_ ). \4 L),

lleat of solutj_on f ro::r sol-ubi-l,ity .1ata
( jystenis: r-iLirronium oxal-ate, succinic aci-d)

i i ^--. -? +:qe:c-g. rt r{ -(*3-. -e_:":2!_ 
s 

: J.9-n,l.t

1.

(', i,'j;)

l"t<;1ecular \r,ei c;ht of a sr:t _i I gg[nr: a so.'l i-] soivenr-
coc',1inc c1 l-rve rnetholl .
( iolv,:nts: naphtha'lene, i-,-i:ienZ1 ! ,'.i:.rhthalcf€r m

Ci ritr:oben zene, r:-ch L oroiten,;: et..: )

'1o1::c-ul-,tr- weic-ihi: of a sol-iC usinq e li _;,_r.jfl so.l-vent
COtl_inO Cr,t L-rrLI n:1-hO.;.
(,.oiv;nc : r..,;,-j-L..).r-, c'r-'li-tLes: t-Lf(::i, .;_L_tco;e)

lltudg ot th": reac--tion, 2 iKI-r-rl-:I, - ll2-is1ril;
D.et.i--::lrination of concentratio:t of l:ti so_l,ri_io't.

itg.l._LlI*;=_la_l:_r_r-]-9n.:i,i-t_f lq:l(_1_:9;1t_,-}

by

b'72.

3,

(: j,s)

1. Drl strib'.rtion oi: tZ i)et-r.rr;.?l-r CL-I4 .:.t1. 
--{r.O

;tuerz of the re-a':tion , Y_T !2 = Kf_a

)e';er,-lir:at-ion of conceni_r.lt_ic-;r-t of I.lI -:91_,.ii__i_orl.

u=1.. t- .:1"'-.'". :.:"__B:lf,--f1c.*--It_91_l..ni_i:J:-_ ..(_: _g.sq:_,_]. (: T j)

1. (a) l?e'i.,r-a,,-- -- j ve j ndrcce (i.'c-r1-ar i{),- 7'lfl--i5,1) c rl i.,1, ,--. lir1uj@6
(w.:.-cr, r-,retLiy1 ,r1coho1 , etl-r r l : l.rohol , chlr-,i-clf orm,
carbontet::achj-ori1c, ol.-rzcer:,ne )

(b) Comir3 ;iii6p of bii-1.. r,., s r,.'-:ert,., . i :_ I 'c,,:::-ti,1e-,.,/a:..:l:,

l^:Cl - water).

ConL,f,..,

E--



)3

"!]-n l-! .iI .:-----------------*Yi,=-!:93..1-t-)a . 
(-.,:: ".".-+-p!.:) ( e i':; )

1 , ( a ) Vi scosit.,z of r.)1trc f -i_r:1.r,i i,s (i^;ater, rrethyl a1cohol,
eth'r,f afcchl:i, bt:i1zol11r, n.it, ::cbenzene, C. fbontetfa
cL,lorj_rie ) "

(]:) Com,lrosition of i-.-in.rry -i.i-1,; j-..1 nixtltres (benzene -
nitrobenz€ine, iv.f 'Ler - ,: -l-ct,itol )

(b) iiol-ccu-lir weic;ht of e pc'1ir1s1 ( Polirslyrene in
cr---lrren..: )

.rl-+.!-.-Y.1..:.-c-',jl-!-rj+_q-9f yj.'--,a-{--4-.:{i.-.-;-,1. (L2 r.8)

-r. :1quir.ra1ent r:rrn-iuctance ol- a .veak ac-i:l (frO"tc) - rferj_f i-
cai_.i r,,n c',f ostv,r.tfr:lt $ l-aw ,:.:. ce_'i-c,_. 1_atic-,n of rl:r_:;eciaticrn
cc.t:s'Lanr-.

2. Erlriivalent cc,ri luctai.rce c,-f :l s.-r..,n(j .:J-ectrc'l_yt.e (KCI) -
Yi:::i-f i catiln c.f Orisar;r::: rl -: j j'Li-C,rr-

3 . lj<-._l-:-Lhil-_it,,z prr ,it;.ct c.,f f, s;ra: _i_ng1 y. sc, 1uble sal_t
(A,; cf , Bd =o4, ca co3 ) .

4. Cc.n,-luc'Lance tj-tr.:tic-',n: FICf x lJa C)H.

(i{ci + Iio Ac) x lJ.-,. a)I-{, .\r- }jr,. x r'-c't .

--Lir:-ri!--Yi-j-::-i]:e::t!-+-cr:-Jl{ -rrl_ sr.iii-o "_ 
), ( o r,s )

1. D.i.fi-:rential pc,rcnti_t:mctri c t-i_trat,-ir:.ns : HClxl,j.tOH.
2 - i1e.li-.-:l t:lt-r:atic.ris I Kfxlt',i]-r<,0., Ee :lO, x K2CrZnl 

.
3. )3.5.5r-,sf3ticn cc)nstant of HCAc bv pi i-enti-cuec.ric titrat.i n.

Ri:f e rencc s

?r f inlia 'r Pnctical Phyr;:_cai :Jrieni.istrT, Li,nc7n3n' s, Grce a Cc,.

A l'1 . lrncs F'ractj_cal Physical Qlr.lpist::v i u\ Churchill Ltd.
P. A Albcrty .rn'I ci'-hers Ex.r':eri-rr,:r,tai r.:h'rsicaf Cherrii.str-y,
I.1c(il:avr Hi11.
lrr C.l PaLrncr E.xper:lnental- Ph','51.u1 Ci,e,r.ii strz Carbri:1c;e
Unii..cr,.Sity PfeS,;.
D .l 'll-rc.c,nakeL anl C i,rl C1r1ai.,i_i .i><pe:..t,-,,:-:nts in phye-lr:a1
Chr:nj stry i'/rcGraiv Hil-1
(LS: Labr-r,etcry ljesi,,iln (Z jir:iis).
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Inor.Janic Chenristry aT (gc L')

!lg'L::s!-}** iy'gr}*--pspg'gl+1*9f- q

Types of magnetic behaviours' Paran'agnetism:

temperaturedependence,spirr,uan<lorbitalcontributions,
spin-orbit couplinq : LS and J'1. coilplinq schemes'

Thespirr.onlymomentanrlitsapolicationincoordination
chemistry of the transition metals. Magnet-i-c properties

of -Ianthanide complexes' Temper&'ture independent

Paramagnetisrn.

DeterminationofmaqneticsusceptibilitybyGouy,s
method. Antiferromaglnetic interaction j'n transition

rnetal coir-plexes. l4agnctic proper+-ies of heavier

transition mecal comPlexes'

Reference:

1. Technj-r:rreS of rnorqanic ch":rnistry 1761' TV' H B iohaseen

a A.trrlej-sslrcrger ( fas) .

2.ModerrCoor:clinaticnChr:mis'ry,Jl.owisaP.GVJilkins.
3. I'iagnetocLrcr:iistry, A Earnshaw'

$r+t-l-.i-9-2*::P-e-cgle-gE Trans (1a L)

Visible Soectra:

Ground state teriir synrbol.s for various ln electronic

confiE:rations.Efeetronictransi-tions::esponsiblefor
colour of transi-tion metal complexe"t.,U-tott1:""i"1r"td its

selection ru'fes. orgel dlagram for C" d'" d" an'd d-

electronic confign:rations of mr:'-al ions in com'plexes'

Reasonswh-ythisdiagramdiffersfromTanabe-Suqanodlagram.
(fne latter d'iagram is not expected' only the qualj'tative

reasons for the difierence required) '

Charge transfer transitions: Analytical aprr].ications of

charge transfer spectra in the visible region'

A brief qualitative introducticln to circular di-chroism (CD) '
optical rotatory dispersion (o;?D)' and cotton

opti-calIy act.iwe complexes' Infrared spectra:
effect of

changes in

Contd. . . .

I
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c,oordination.

to copper

the infrared spectra of ric-,nor nolccules upon

Electron spin resonance,spectra: Applicaticn
complexes.

References:

1. Transition Metal Chemistry, L E Orgel.
2 ' Physical Methods in Tnc;rc,anic chemi-stry, R s Drago. .3- Modern coordinati-.r Cheinistry, J Lewis a R G wirkinson.4' Advanced rncirganic Chemistry, F A cotton a G. wj.lkinson.

s rn sc.lutic.,l (L2 L)

Ligand substitution in octahecrral complexes: sNl, sN2 andSN lCB mechanisms. Acid anri base hydrclyses. Anatj.onreactions. origin and signifi.cance c.:f trans effect, i.nsquare planar complexes. Electrcrn transfer and electron
exchange reactions. principles of photochemical reaetlohscf coordinatj.on compoun.Cs.

Reference:

1' Advanced rnorganic chemistrT, F A cotton a G wj.lkinsoh.2' Mechanism of rnorganic reactions in sorution D Benson.3" Mechanism of substitutic,n Reactions of Mst6f cc,mplexes.
FBaselsaRGpearson.

4. Fundamentars of photc,'chemi-stry, K K Rohatg-i.-Mukherjee.

Unit r 504: Transition metal cc-'mplexes of I{2, N2, 02, NO
and terti.ary phospines.

Reference:

1. Advanced fnorganic Chemi_stry,
P A Cotton and G Wilkinsc.n, John Wit.ey,
New york, Fc,urth Edition, 1980.

Q4 L)
Nomenc.l_ature and classificatic.n
cc'mpounds with metal-carbcn sinqile bond: Arkyls andAry1s of maj-n grcrup elements,

Contd,...





Trai-;j-tj.clnmetaltocar.llnmultipler-lbr.n1:Metalcarbc)nyls,
cyano ccmplexes and 'cc'rtplexes of arganc isocyaniCes'

usefurness .f eighteen ,electrc:n rrrle i-n predicting

fcrrmati<-:n and stability organometallic Complexes'

Pi-complexes: Nota1 complexes c'f ethyleno' acetylene'

allylandbutadj-ene.Cyctepentadienylcomplexesofiron
group metals and arene complexes of chromium group metals

Fi-rtional orgenometallics'

Metal-metal bondj'ng in carbenyl and halj-de clusters'

Cluster bonding theories'

Invc;l 
(12 L)

oxj.dativeadciton,reductiveeleimination,insertionand
extnrsion reacti-ons, hydrogenatlon, carboxyration, hydro-

fc-.rmy1ation, and ZiegLet-N'atta pclymerisaticrn of elefins'

Reference for Unit 505 and 506'

1. Advanced rncrganic ihemistry, F A arotton a G wirkinscn

4th edu 1980'

2. fnorganic ChemisLrY' J E HuheeY'

3. l4odern Aspects cf Incrganic Chemistry' H J Erneleus a

A G SharPe.

4. Principles of Organometallic Cc'mtrr''unds P Pciwe1l,

ChaPman and HalI' l'9BB '
5, Organometatlic ChemistrY - An IntroCuction' R C

Ivlehrotra a A Sj-ngh, Wiely ecntern' 1991'

6. Inc'rganic Chemistry' K F Rrrcell and J C KoLz'

W B Sanders ComPanY' PhiladilPhic'

unft 50? - BloinoTqanic qheEtrv ( rz l)

Essential and trace elements in biqlogy' metal porphyrins'

heamoglobin and myoglobin cytochromes' ccibalamines'

brief iCea cn metalloenzyines' Fe - S protej-ns' Nite'ogen

f ixation, PhotosYnthesis

Referenees Reference numbers 1'

5O5 an'd 515

2 and ( eited in Units

Contd. ...2.
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,|#y'iactical rv - inorqanic Chemistry II (a+ l,s)

Unit 1 trstimation, involving quantitative separation, of
suitab.l-e binar',r mixtures of ions ar2+, ui2+? 

"a3*,. zn?+' t^2* , Mg2'" Cr2 Or2-,FJa, Ag, ete. 1n solr.;tion
by volumetric, crravimetric, Colorimetric, and

electroanalytical nrerhods. Estimation of three
cations when Frc:sent together (Cu, Ni, Zi z F€, Ni
Zn, Cu., Ni, Mg, etc ( ZO LS)

Unit If Analysj-s of ores and alIoys like dolomite, gralena,

ilmenite, monazite, felclspar and kaoline, and two

alloys. (ro LS)

Unit rrr ron-exchanQc separ4lion of binary mi-xtures: zn2t

arlcl a'2-i and of Co-' and N'2+' (a ls)

Iirit IV fnorganic Preparations: ( 10 mos) . (6 LS)

Unit V Soil and fertilizer ana,lysis: Determination of pt{,

and NPK estj-mati;n. (q LS)

References:
r

' 1'. A Text Book of Quantltatj.ve Inorganic.Analysis, A I Vogel.
' 2. Quantitatj.ve Chemical Analysis, f M Kolthoff a

E B, Sanderson.

3. Technical Methods of ore Ahalysis, A J Welhing and

W P Schoder.

4. AnalySiS Of l4inerals and ores of the Rarer Elements,

W R SchOeller and A R Powe11.

5. Advancdd Practica] fnorganic Chemlstry, D t'l Adams a

',f B Raynor.

6. Scperimental fnorganic Chemistry, W G Palmer,

7. fnorganle Syntheses, Collective Volumes.

8. Preparatlve,tnorganic Reaetlons, bI L JoIIy (Ed).

9. Handbook of/Pretrnrative Inorganic Chemist4, Vo1- f a

ff c BraUed.

Contd... :(
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Paper Vf - Orogni-c--Cherni-s*t-ri' .Lf (gO f,)

Unj-t O - 501: Physical metho,Js in organic chemistry (20 L)

Applicatj.ons of U V., f R E J R Mass, C.D-; O p D.r

Spectroscopy and dipole rnornents j-n stru-ctural- eluciCatj-ons
of organirc compouncls. Use of the plain and cotton effect
cun?es for determining configrl6ations and conformatiohs.
Octant n-t] e and axial hal-oketone ru1e.

IySj- Proton NMR - Shielding, deshieldj.ng Pro'ron chemical

shift-Anisotropic effect and proton chemical shift, chemieal

and Magnetic equivalance, chemical shift assignments for
mgior functional lrrculis - Quac'l.r-.rpo1e boar,lening 1n N H

signals. Spin-Spin coupling & Spin-Spin splits, Fjnst
or,ler and non figst order spectra. Maclnitude of Coupling-'
Coupling constants J. Faot6rs,.:-nf 1uen316g coupling constants.

13̂-:Nl'lRt Chemical shift assignments in carbon - 13 I'IMR

spLctra H-Decouplincl-noj-se deeouplinq -brnad band decouplingr

!{f rese6naii6eDecoupli-ng - Structurel applications of
CNIvIR"

l,lass Spectra: Basic Principles, Isotoire abundanaoe l{o1ecular

ion, I"letastable ions-iSssignifj-cance, Fragrmentation process,

Fragmentation $ssociated with functj-onaI group'

References:

1. Sj-lverstein: spectroscopic identification of orqanic
Compoun,ls.

2. Kemp: Organic SPectroscopy.

3. Kalsi Organic SPclctroscopY.

4. Nasipuni: stereochernistry of organic compounds.

5. F-ele''zant chap'Lers in organic chemi-stry by Pine,

Hendrickscn et al-.

6. FinaL Voi.I a ff'
7. Problems in aclvanced orqanic cheraistr,l by Jerry MafCh.

Contd... .
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r-rnit o - 5O2z orqanie Photochemistry (g L)

Fundamental concepl-s, molecrjl.r 1 exiltation, Jablonskj-

cliagrarn, the triplet state, photosensltizatlcn,
photoreactions of organic moJ-ecules, reactions involvinq
the olefinic Couble bon'ls, rr-aetj-ons of carbonyl compounCs,

oxidation .]nd rerfuction, photo-Fries rearranqementr

photolysis of nit gq :sters and rel3ted compoun'fs,

p'hotochemistry of scme life prosqsstt' Phctosynthesis'
in,Custrlal ancj technoloqlical applications of 5''hotochemistry-
photographic Processes trrh<.rtochemj-ca1 cegoailaticn of
polymers. trh.:,tc\chernlstry of Dyes and Pigcrents Photo-

chenristry in synthesls. Photoe-LectrochemicaL cells,
Energy conversion and stor:lqe.

References:

l.Kan,ROorganicPhoto':hemistry,McG:-awHillBook
co. ( i965).

'). Cirap,man, O L Organic Photochernistry, Volumes f & ff

M3rc=1 Dr:cker frtc. (1-96'7 and 19;C)

3. Lamola, A h and Turro, NI J, / Energy transfer and orc-ranic

Phr-rtochemistry, (Techrl:-qrte of, organ-i-c chemistry series

Vc,'I. (xiv) , rnterscience Ptrl-'Iisher ( tg0g) '

4.Ch,apman,OL.1nCDe1-:u',rrlrtolecul'ar-reactionsand
Photochcmistry (Fc-,r,rn.Jaticns cf molern organic Chemistry

serj-es), Prentice HaIl (tglZ) .

5. Calvert anl Pitts, Phc'tochernistry, John IViley

rntersci-ence ( 1965).

6. Cox anC Kemp Intro-luctory 1:hc;tcchemistry' John Wiley

Interscience ( f966).
J . Chemistry ancl H.gh1, tr Sap-1an 1996 Rcyal S<;ciety of

unit o 503: PericYelic reaetions

Pericyclic reactions - E].ectrocyclic, Cyclcacdj-tic'n

r.eacti-c-,ns and siqmatrc;pic rearranglemtsnts with hydrogen

ancl al.[ayI shift-Stereochemistry w.)(,cul:lro HQffman thecrY

'rl 
contd.. -.
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'rf I'1 O S,mmetry - ApL,iicat;c,n r,f l"I ii theurey by method
cf cor;:elatlcn ij-agrarn - 14 O cor.relatic n d1-Oram and
rate c( rt.c1a'tj-r-n 11a<7r1m. Ste;:e<'ctrcmistry by method of
ari-rnet-icity an.l by nicthr--,1 cf FMC ove rlat:'. Cc,Fe rearranqe-
ment claisc,n rearrangemcnt, fnlustrlaJ_ ap1]lications
of tl-re abc:ve twc., rearrancrs:ments.
.c I f --: : t. ' - . r ,--,1), : ..:i f.

i. 'l '_ I ' :, -.t | ,. ,.'--,*,rC:l-UnS.

References:

1. Entwistle, No, rOrbit:I symmetry cc',rrel-atic.n in crq.
Chemistry - A c{ul,le tc, wc'c:-lwar-l - H<-,ffnrann l:u.1esr.

2. Pi-ne, HenCrj-ckocln, Cr,in and Fl.emmenC, 'Orqanlc Chemistry'.
3. J March, A,:lvance.l orgrenic Chernistry 2nd EC. t97'7.

Unit O - 504: l4c,lecu1ar roarranc;ements (g L)

P.r.: irr)oC,rements invc,l-zing electrcn lef icient carbc-n,

nitro_qen and cxyc;en at(ms: IrIac;ner-Ileerwein, Pinacc'1-
pinacc-,1c;ne, Dienc,r-re--phenc'-1, irTclff , Ht.fliiann, Crtrtius,
Lc'rssen, Beckrnann, Schmidt and Bleyer-Vil-lincrer rearrangements,
anic,nic rear:rangements: benzj-l-benzi-lic acid ;-rnd Favorski
rearrlngements, art:rn.etic rearran(yemr:nts: ortc'n, Claison
anc F rj-es rearranqements.

References:

1. Sykes, A Gui'Je bcck tc l'icchanion,s in Orqianic Chemistry
orient Lonclman (:re e.j, 196 ).

2. GcuIC, l{ech.rnlsm .rn'i S'Lructure in orEanic Chemistr-v,
Htlt-DryJen (fgSg).

3. Pine, Hen-iri-ckscn, Cr=.m and Harnmc,n.l, oroanic Chemi-stry

, Mc-Graw Hill (:ra na. 1980).
4. De l'hy(','l4c1ecu1,lr Rr:arrannernentsr, rnterscience

Le64).
5. J lr'iarch, 'Advance,l Orqanic Cht:mistz'y', I'lc G::aw Hill

( 1978).

Unit o - 505 Hrterccyclic ccm]-,c:ul1ds ct:rttalning two
(e L)

Cc,nLi.... .

or more'hetero atoms



V



{ethoJs of synthesi carr,l reactlcns :,f imilazcle, thiazole,
pyrimidj-ne (uracj-1, thymine, cytc-:sine), pyrazine, purj.ne,
ptericine (xanthpterin) alloazi.ne anrl isc-all_oxazine -
FAD coenEyrne Structure anc synthesj.s cf a.lenine, granlne,
urlc .fCid and caffeine.

References:

l-. Finar, organic chemistry trLBS (1969, 4th Ed.) vo1.rr,
cn t2. Heteftcyclic ec..mpounds containing two or m()re
hetero atoms.

2. Gilman (Ed.) ACvanceC Oroanic Chemistry, Wiley
vc;I, rv ( tgSg ) , ch. B Heterccyclic chemj_stry,

3. Acheson, An fntrc_:Cucti< n tc, the Chemistry of
Heterccyclic c<impc,un;ls, Interscience ( 1960) .

4- Badger, The chemistry cf Heterocyclic eompcunds,
Acalemic press (1961).

5; RodC (Ed. ) Chemistry cf the Carbcn Comp.ounds,
Elsevj.er, V<,I.rV A, B anC C 1958 Heterocyclj.c
Compounds.

5. Elderfi.el_d (Ed. ) Heterc,cyclic c,,,,mpcunds, wiley (tgst).
1. Weissberger (e,r.; The chemistry cf }Lterc.cyclic

CompcunJs, Interscience (tgSO).
\

Unit O - 506: fntrclucticrn tc, Chemistry cf natural
prc.Cucts (Zt L)

General methods of isclatic-,n cl-assiflcation purificatic,ns
and stn-rctural erucirlatic,n of .ciferent classes prant
products (alkaloids, ?erpenciCs, sterec.rils plavones and
lsollavones Detailed study cf eamphor, abietic acid
quj.nlne, atropine, quereetlne Woodward synthesis of
choresrerc-i conversic,n of chcleslero; tc testasterope
progesterone syntheses cf Androsteroner,estrcne,
Synthesis c;f poegestrene frc-,m BloSynthetic pathwdy fcr
moncterpencids. General' deosgertln and c-fltra1.

References:

1. Fi-nar vol. rr (stn and 6th edi_tions).

Cc-'ntd. . . .





2. Higher terpenc.j-Cs '.,, D<:. In1ayo.

3. The Chemistry of the terplere by A R.pinder.
4. The aIkal,i.ds by K H Be5rt.Iy part f anC ff .
5. Alkalcrids ed. by E M pelletier 19TO
6. Natural prcduets j.n <.r_cranic chemistry by o p sheena (19Tg).
7. St.eroj.ds by Fieser- ,lnil..Fieser.
8. The Ohemietry cf sterc-:j_ts by Klyne.

unit o - 507 rntrc-.--;.rlcticn to Biopc:lymers (rs L)
Protection, deprotectj-on (amino and carboy - Behj.vation,Ilerrif iel ds SPPS-Hrr-mary, secondary and tcrtiary st neture of proteins,
sequence determinatic,n of peFrti.,-ies anJ proteins, Edn,aed
degradatic.in. stmcture and synthesis c.,f Fr..lypeptide wlth
special reference to glutathj.c\ne, gramicidin. stn-rcture
and synthesis c,f nuc.l-erti.les, nuclec.sides and nucleic aelds.
Stnrcture 'c,f RI.IA and DIIA.

st4rcture of pc,t ysaccharj-des, cerlulose and starch conversion
of celtmlore to Raycn.

Re erences:

1. Finar, Orqanic Chomistry, ELFS (1969, 4th Ed.) VcI.ff
Ch. 16. Rrrines ancj Nucleic Acids,

2. Gilman (ea) AfvanceC Orq,'ani.c Chemistry of pyrimiCines,
Rrrines and Nucleic Acicls.

3. Rodd (Ed) chemistry csf carbcn comlx.uncs, Elsevi.er.
vol.rv c (rg0o) ch. )o(. Frrines anc Relatecl Ring
systems- ch. )o(r. l.{ucr-eosices, Nucleetiles ancl

Nucleic Acids.
4. Jordan, The Chemistry r:f the Nuclej.e Aei.ls,

Buttersrorths (tgeO).
5' Plne, Hendricksc'n, cram an,l Hammcnd ,organic chemistry,,

( 1980) .

Uni.t O ; 508 Teehniques <,f pr:rificatic.n cf Orqanic
CompounCs.

Ap'prication of chromatcgraphy cLC, HpLc, 1-nexchanqe) moJecularsieves, zc.ne refi-ning and cc'unter current cxtractii:n.
References:
1- Physicar methc,-ls .r-n (-,rganic chemi-iitry by A weissblrger,
' Vc.:l.r (1950).
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Practical V 'trv f f
_r-*{:--

(44 LS)

Unit f : Quantitative Organic u--inalysis.

Estimation c',f equivalent weiqht c;f acids by sirver sart
me'thod. Estimaticn cf nitrcqen by K;'elcahl method

, r Determinatic,n cf Acil val-ue, ic.dine value and saponification
value of oils and fats (at l-east crne e,ech, Estim-lticn crf
reCueing sugars. E sEimaEion ,rf Arpinc; grctup, 1-.:hanolj_c
group and esters co]r'urj-metric estimatic_'ns: vltmmlns
(Asccrbic acid) , Druqs - sulpha dnrg ( sul_pha ciazine
sulphagruanidine), Antibi( tLcs - Pencil.ln , Stroptomycis.

Ref: 1. Quanti-tstive,rrganic Analysj-s: Voge1.
2. Pharmaceutical z\nalysi.s: Beebet:

unit rr: E)<tracticn cf Naturel pr<;Jucts and purif i_cation
by column chrr:m3tc-:graphy an,i TLC - Caffeine from Teawaste,

Clalorophill Steroids Flavt'51..j.d, (Scxhlet erctractlon e1t,ra1. r

from lernon glass(steam distil-latic.n). C sein frc.m milk.

Unit fff: Practical applicatlon c'f PC and TLC preparation
c''f TLC pl.tes, activatic:n. I,lcntj_fication of the
follovrlng classes of comp()unds usinq <-:ne and two dimensicrnal
Technique. fdentifj-catic,n by using spray reaqents and cc-
chrcmaS -graphy by authentic samples an,i also f rom Rf
values.
L. Fc'cd additives anC Dles Artificial sweetness:
Saccharine, cyclamates, Drlcin Flavour attul -Iil-tdnts

pepergnal, Benzalacetate, ethyJg .:etete Anticxidants:
Butylated hydrcxyt<:Iuen ( eHf ) Butylated hyCr<,xy aniscle
( eHA) , Hydrc.quincne.
Fc;cd colc'urs: pernitted - Amaranth, Erythrosine,
Tatrazine, susnset ye1lc.w, Fast qreen, BrilllanG Blue,
Non permitted colc,urs: Auramine, Cc,ngc red, Malachite
green, Metanil yeIIcrw, orqange ff , Sudan ff, Ccngo red.

b) Aminc: acids, ( Prc,tein hydrolysates) , Sugars,
Terpj.noids, Alkal-ciCs, Flav6ncids, SterciCs.

Ccntd,..,





"l 
Pesti'ciles ani '-rcrcicircs: oraE.,n., Ch-r-c,rin pesticidesc,rcleno I,,h<;sphatcs,:n_l carhainate pesticirles,
Herl:icicles.
Plant qr<.uth st; -nu]atles: InCr 1 acetic aei,1.

Ref: 1.

2.

3.

Chf.,nlacrc;r-rrap,h1z:, E-ln. Enich Hoftm.ann, vanItlc,rst.rnC Fr.einhc_-.lil ccml:any, New york 1925?LC and LC anelysj.s cf pesticiles offnternatic,na.l- impt rtance; Vc,L.Vf & vff JosephSherma, Gunter ZweicS. Aca,femj-e press
Plant Dnrg Abal.rsis: HrwdErl€rr S.BIaClt
EM Zgainsti _ Tram. Th. A Scott. _ Sprj.nger_
verJ_ag Tc,kya lgB4.

t
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lj;:pe r \/J _T Dlr. - -r:; -__r*:_-__.^*.:ll _.S-:t.fi
UL: i t i.) -. ,:.-,-? " >
_;=-*_:. ..,^ _:- ._a":--1l:l"-15=-:e*1.,1S:l_-$l-ll1l+g!--1]k:.1lr,1li,i

(13 r )

(2t L)
.'iuci.e.:rr t:-1c:j_r_r;:s; T,y_Des, conse11-lt j-qI1 r r,-,.action cross_,-. n_J nrrc-l-eug tl-ieory, sper,:if ic nueleac-L -i 'ihernonucleua 

a---.a"a. r --"r ractions,
F , . i-ss',ci,r a:.-^::-Jut.ci-1s' l.:ci-ear fission:

ff i;. "il;:;,, ; 
j 
: ii;;. ; * i; ;" i;, "l : ".,: i', ::'.':: 

", " " .
/

Rarirochennir:a-l- techniques: I,jeut,ron acti,-,.:tion d.-,,aliz.ei rRa,.liation chenistrT: Ttre interectiln of rrCietio"rj;a;rnatter _ prtlcesses 
i-es,ronsib_La to.*o,anc ranc;a encrg-n r:raaro.,=-:.::":: ":"I. ,' l-os:-, .irdi11rs,

>ns i-nethoCs o_r_ ..-.rctc.ctjon 
an,_1mea ir.,remcn+_ of i:.: ;_:alion. Elemenrs of lhi-,jt.il an.-l ehemicalradietion uffccts iri sol_iCs, .r;;;;..,and aqueoi_ls f err-c.,_ts sulphate 

"ot._,ti,rr,., 

:l-rr':r -i3i__ry of r.vater
i)c:; inretry.

Ref crr,:nces:

1. i Gl_as :Lone, ;loi_ri_c:: Book on lit.onic E:re.r-c..,,-2. .I B Rajarn, AF_oriric i:,hysics.
3 " Vande r,rerf , p.a,lio.rctive 

rsotL)p..-:s"4- NIuc_--Lear Cheini:_:ti-y ,in i f ts apl.lrcat: Lons / l\r Fi.rl s.: j nsky.
6' rrr r':i f :iprn,.s ir., R J vt/oo-rs, An a".."rrr":l:=:;r" 

Chr-',nrj:,i5v.
R.acli.rt ion Chcmi s r_ r-,/.

Unit P - q^,-_++..-;l;1_ *IZ (? i )

Experjnrcntal dete r-m:inatj-on of euantun f:_ell- I.jctorsaf f L-ctino Iluantun Tier- c' Photochc;-.ir-:af 
,^i.,,1clir-r11 5; Drneris.:.tic_.nof anthracene, Hydrc.-el-Br.rni-rrns reaction, Hy..rr.r:en chlcnriereactio'' Jnfruc-rcr: ot tenipcrature on photcrcl:e,r:_r_cr1 

rc:ct--i.or-is,
::"::,i:;:l.l,] l: ;:1,.=..:"":].n 

as s, fver h.:,i.,cs. trrincjplt5
ideas cn-l-r) 

'r!'a'jr e.-'liG7 - '39" 'sclar cel1 (clencnter-,,

Co:r'i- -j



Lurnine scence : Photc;l-um j-ne scencc ' ch=mi lirmine Scence .,

cathodoluminesccnce,electrolumi-nescence,biolunrinescencc,
Thersolumlrrescerlce' Fl'r:oresc-rnLre' Thec:rY of tt":::::ence/

StCjkeS,An1:j-3tc,kesanfR(]S(.)nSncefluoreSCL-nCe.5ensit-iscd
f luc;rescence'''JuenchLing 

cf' f lucrescetl:-t''

Thec:ry r f citrei-rchj-nci t--'f f 1r'l '''r'jscence - Kinctics'

R.eferences:

l-. 1-. -Jan:-els ancl R A hlbcrtY" Physical ChenisLr'{" Ir''tileir

2. S Glass-Lt-'rre' "Ph'TsicaI ChemisLf f" ' 
Van i$cstrend

3 . C;u n:'3cep ila j ;n'l i{a rish Mehra " Phc'tocirt'*igt'rY" I '

G<,c I f'rro' House '

wi:-:*7-
(2r l,)

Arrnen'i 'urs t'hc'i';1 g' iltliisi('D i-het-'ry and transit-i<''n state

the(- ry- :jir'iii-r' i-ii-'lnrrc ' f i*h':' vari c'uS 'rctivatiL\n 
parameters'

Thlr.retir:aI crlcuIiL'it'n cf thi: ;:rcti-rlatic'n rJI-I'ifgY' A

-:11 ^i-'7 r'f th': ccrIIi-sitlil and trensi tic'n state
f-a",D.:,--1--; -j Juu-'I '--

thet:'ri:'s '

K-inetics ('E 1'6'i'6a!r. i1S jnvl:!'r7i 116 r':ac-u j-\'r-' 'ltcms anC f ree

radj-c::Ia. l]s': cf i?:-ci: Herzft>lil qicch'rnis'ir an:l steady state

apprcx-'l'-inat i i ''-r i lt ;i rri rr-ing at ra Lo Iaws t f such re.ictic ns -

Thccrlc;s cf iLii-.i-riir.iccula:: react j-i ns' Kinl'ii cs cf chain

re ictir ns ' Br-:nch j-nq c-'f chain anC expltrsir- i) Iimits '

1[31rrics c;f c: rer:rl ancl specific aci'C ln-i bas"' cata)ysis -

Si:rrplc lGZTTrLcL'L-iC c;Ltelysis anrl hetert:clcneclus c:talvsis'

Kin-:Lir:s ci rcacLirins in sc'iutic'n - rcle <'i solvent' ef f r:ct

c',fspecificprr:pct't-i-itsrrfti-resc'l-v':rntsr-:r:iees'li':Icctric
ccn:;LanL ani-1 Cii'ri Ie ntt;n''ent ('n r'i-tes c.'f i:eactitns between

icns, dj-i-:c l-es :nC neutral riclecules' Salt ef f ect' prirnary

an.L s.-'cc,n:l:rr)/ kine-tic salt effects' Stu'C-rr cf the kinetics

cf sirnp'Ie f 'est ri-'rr:tit.ns using re iexatj-c n time'

Ref e renccs:

t-.

2.
1

K

F

J Lai:lrer ,chernicar l(ine-uics' 1'r('l-'r a:rd rr' I\'lc Graw Hill'

A Frc-'st- and ii J Pe'ti'Su'n I{incti-cs an I }4:cnanisrn Jchn -''r'Ij-Iel

il,nieis anC It A Albertf ' 'Physical Chcmistry' l"Iiley'

Ccntd. ' "



a ) B: :;ic 1j::-lnc_i [r-I -.:; ,, (r L.)

Th,: Vlri:f (.jxpr-i--se-it n nn.l -tlt.; \,..; ::i:1
between t-i-:e vir-i,el cc cf f -i,_:ienr_s .and

37

(zt L)

cr,eff ic_,-r, tts, Il:1,_.;t-ic n
t.h.., cl.iistcr inteor-a1s-

Pez:rut.t-i, nsl" i,r(l:rbility di:tribu.Ljr n t i i_.crtic-l_es inenerqr ', :'lt'''js. j''-tcrr st,rtes :in-i r-lrcrr st,r 5 (,-r nflql,rrlti6ns)strtie*-icrr- l'r--ic;:t' f'1i'st El:(i.-r r-'-r,-J rri'rtrii:ii-.r n. Br.,-itznianntiistribut-ir- n 1rw. T:-,-- p I r-*.it_r.-< n rLrnct,ir r-r ,_,:t i it,: rcl_:ti<.ntc thr: thcrti,_l 7ntr.r.i.c tuncti,. ns.

t1 Y \
\J !.)

Facte r-1 zatir.,n c:f th--: pei-trtitil funct_ii n ii-rr_c, thc trensla_t__i-,. nf,1,f r t-rtir n'11, vibr:tiinal an,r er-rctrt n-ic l-jrrts. The c(;rf:,<5, -3_ing cr ntributi<.ns tr. the thcrnr,,iyna-inic functrins. Thcanr,n-l 1c-,us nr::t cap:city _ tenpcr:atur:c i-c1eLi r-I f r,tihyCrr gen: ()z-rn, an-1 par= hy:1rc,gcn.

c) Thc Arcrnic C:-ysrar i: rl
Thc Einsi,e.i n t-hcc_ ry c.f . ti rnic cr:,/stll_s. )c:..ri,!, smc,lif ir:-rtic n ( r- thb jinstc_jn rn1Ccl.

d ) irnperf ec j-_ Gr scs ( : I, )

e) Thc I-leal- Ferrn-i G-rs (: L,)

Fc riri--Dirac c-rr-st.'.but i r n r-:r,,/- Er.:,.r-rtic n cf 5t .it,.=: cf lniileai Fe'rinl q-rs" Lii=ritincr f< r.nls (,f thc exprcssir n at
:) h-j-cl-r crnper,:-tuic. rn-j 1ri; Jcnst.rties
b) l,< v; Lcn,oer:tii::e ut j h-i-gh -lcnsitie s

",ip1 lf r3 .tic,n to ci:_ctr( nai in r-:_it=t,t j_ .

f ) ?hc flcal Bc s,-= !ir.s (: L)

The B< sc-Einsce j_n ,f istributic n 1:rv,r, Al:i.I j c.rtic rr tc, Bc_rse_trinstein Ci .Jc:ns:rtir n. A.__rrr1j_c,.tjc,n t(; liqui_l hc1:.-iuir.

Cohtl.. . . .
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Reference:

l-. 3ta'cistjc:1 I'{ech3nics' G :i Rush br' cke' Oxfc-'rd

Urrin;ersity Prcl-rs.

2. z\n In+-r:c illctjt n tc St:ti:;tical Ther:clyn:mieo' T L

Hi I I ,,.C 1isr,n rlJe.S1ey.

3. E,.iu-i l.ibr-ir-rnr r-j;'ltisticrl 14qlgl''1ni cs' F C Arrf r:cw'

,l'r hn ','iil cY-

4. Strt-LsLic'll i'('rcl-i'r.nics/

O K F-ice, W ]-1 Prcem:n

uqi-l_-P--::9^r-Sg:;:ii:g'-tY (18 L)

M.etherirrt-lcaf crr()u.p. Finice enC j-nfinitc orcu'i ls' Abelian

An,-l cycl-1c c.:lrculls. Gl:i-nlp xru-1tlF)Iicat-j-c n +:ab'lc-' Cf ls'sc''q

1:-l a gr.c,rj-... :j-i^lnil ]-riLy tr':t-isf r,rrn,ltii'n- l-'lrnrneiry c-Icments

enC syrnrne--r/ (:peraticns in nc'lcc"rles' Flint clrcups 'ail(f

their si'stcm"Itic i'ici-'tif ic rtir n' Tsc:lrr'- rpt.lic cir('uFs'

}/tatricesln-lthelrajcitic.nanlnrultipiic.:ticr.Inverse
of :r ri.:trix. Ch:r'rcter t f i metrlx' EIc ck lirgc raliz'=lticn

(meni-1<:n) . I',iatrix rCpreScnt]tit,I1 clf S7].nr't.iltri. cperrtir.ns.

Recucl]:le.rncirrejuciblerepresent.ltj.t;r.iJi-catic-:l-ifer
irreduci-b1e ]]Cl3I..jSer]t.lLiC-.n. TLi..: c ]:.'*hr i;i. nali-ty the c,rem ;n:]

pfc,p,ertj-es r:f irr-c,fuciblc rcprcscnt.itl.ns (prr'-i''f nc.t neecec)

Reductr<,n f c,r,'irirIi, Cc nstrT ccit n r f charectcr trbles C2u'

Ap;rlicatir ns t.'f qr!up thcr r7' l"!' Iecuf':r rrilrrltic'ns

(ecr.i{^c) Tctrahc-j'ral hybridisatiin in CHn -'n'1 Triot'na1
Z

L:ybri.:'l.isrtitn j-n BF3.

F.cf e rcnccs:

t
t

i

Th(]rrn. l','nanics end Kinc'tics,

and Cc.

1.

2.
)

4.

E

F A Ccttt n, 'Cheriiccl Apr'lic:rtir''n t'f Gi-c '-tl: T'ncc''ry" '
Wiel-y Eastern"
Jlf f : & Crcnin, " Syr''metry in Cllen'iistrv" '
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P \< Bh11-t-,'i.elicrY'-i, "Gr{ up Th'-'c ry anl f ts Chemica I

;1;; Iicati( n:j" , I"1 i:r -rI--"1: Pr:bl-ish-lnrr I{c-'u:'r:' "



al1 i,t;= 1isi,._-il
fuli cz.e,jit) 
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(t2 LS)

( 3r, Ls)

of .r ternary
- 

T.I:r f,': r
1l ') -91.,

Ccnt,rl

(A rniir-.-iLurn cf 15 exLr,=rirenc:j {.lo.i3t--t_n(_.

exr:,er:'-nenrs -shail- L,= car.r:ir.j, out for

gl _r:+I_e_t_r:L-.._ (-4- *ryrt L:'l.
rJi_rit f

i " icic h Tlrorysis of nieth,,r acetate Deterrrin;rtl.n of
St--,ecif-j-e re,..ct-icn r:at,s anj con._^:ttrat__i-ons Of the criven
icils.

2. AciC hy:).roi7si:,; of rnetl-rizl ace-;at_e Dei-_en,ina;:.i.on of
A.rr:heniu,.r lla r.inrete rs.

3. lap:rlf.ication of eLh,rl a,-:etat:,. Detr.:rrrnjnatj.cn Of
sttcc'i f :_c rcec L ioi .rar-_ s.

4. To-iinat_roi: of ,t,:lC]-_one in ar-: ,C;,;,-liiIi ._ Ikltr_..--nirration of
. tirc orr_1ef. of thc i-c lct-ioil .,,,,-ltit it.::t::1. ;Ct to io:line an,l

:iL)ef611g.

'.l.ti:.,i _

i:,h.1 :.;r: rl j .1 r-r54i;1

( nalrhth,rl-:ite -
D,.:.te ;3rij nal jor
riixrlr:-c.
Pl-.:.-;c ,Ji.gram

Fhasc:liagrai,r
liqr-ri,--). system
Eenzene-eceti_c

/ z ? -\\ ;^ L-rJ

of .1 s.i.'rr:-''i.c ,:l_L r cc tic s)rster
b-i1:1o'ayl .

of the c()r ro,sitir,: of a l)_.:il:ir-/ solid

Af a -bin..].r,' -,r.i._ . S-y,;teiir f..:r.;ino a cOflpoUn,i"

i. Citer-co.:l/ai:i:tic aciC -:1srcr.: : -r,icr--rf-l :tion of FreUn6lich
ar:'-. Lan,.inrri_.r- ,:,l,sor1-:t ion -isc,,.-.-:e_n.,:, Det_ermination of the
:joncent::atir:n Of a g_lr,.en 

=_cr:i- 
j: lcid so}ttion usincr thc

i ::otiierms -

2. Ci^rlrCoalr/oxa.lic acicf :j-.1stE-:Ti : \,,tr- j f jg4r ioi,i of r.:repn,.il-iclr
.rnd Lai,-qnrni-r .Id,s()r.pt_i-on iFiot:-i.ll:ns. Ilci:e::nlnaticn of the:
cc-)nc.rtnrc-rl-iq'vp of a gii.zen oxa 1i c ac i d soultion u s.inc
the i-scthcrms.

.gf-r_i_..I-Il__=llt+:1:,J_qtr-i.-t:pr;i.1,:1({ r-:r' .l- : \ (iz t,':)

a)

b)

1.

a)

2.

3. (,iL;r.:]- ft,,.l,- i_, _,-.-,2 Cr:I..rc)
( Cl-r-1orf r:rrl. .- t crr-;i i6 aci-l
ar:i.-l - v;a'te.:i.



1^\ Deci.: rr,:irtrrt-i-c. n o- tc.:
nixt,rrc ( Chc lc ri.f c rn
acetic.l.cil)
F'hase :1.-r.acr.lm (':rutua -i

liquid s',.srem ( Phe 'rrr l
Ternperatu::e (C;T) .

Eff ecL r.f irlpurities
aci-:) trD ClT.

'iaa b-lnL]. l:/'1l-qU-

benzene -

a/

D)

t- scrlu]-ri -i,i t-y cu rve ) .;f a bina ry
- water) 'nhe cr--it.j-ca1 sr-rl.ul-1'-q'-n

(i''taci, iali-cy1ic ;:c.i1l frrccinic

f " Ef [::ct of an in;turir-y (-rc-i I. cL ) c)it i:he ;._1,;cibiJ-_ity
tr:rnp:rature c'f I:he:ir I l./:i.):i- ,; -;'ji-cil anc"r dcr-erminatl,-n
<..{- the Cc)nCCtnraLir ri i-f Lh,: irr,l-.'rri ty.

Unit

1.

b)

Uni L- V

b)
2, a)

f1.r - Pcl-arj.mi:t:::y (Z expLs" ) (.€, L5)

a) Specific ai-r'1 nr,--.Iar r-(.,r;i-j-rn:;,..i ,:-r-!lc(ser' fr-rccrrre and
sucr(,se.
Detcrrni-nrticn r f th.-: ci;:-'elltr-'.L+-: i-r cf a rrluc, se sc.l.utir n.
f nve rsi i n i-'f c-:ili-.r s;_I(-ja_r: ., ,- .' j:esance i f ti c I
)et,=rm-inatic n ,,'i th= spcc Lf .c ,:'ri-e ' f +-he ::r-.act-ic.n.
Ccrrnp.,lrisc.,n c f the st L.::lc.,:lLr t rl trvr gi..|1L'1-i t,ns < f Il Cl-.

1.

.:*.j+le_9!+-rijl,-.t'.-c_xlY1!{_,!?,,I::.:-1,,:). ( ^ I.:-l)

Ver-if icttit n r-f Bee r - L,,.t,.ilent- 1.1i,, :i:.j- deterninat-ic n cf
tha cLncent::atir n <..f ;-r i3r,.trrtj-i':,. i'f IirCa2o.l (r r ,-l,ino.

lL

2 " Di:f-r:ri:i in.:tic.n cf pK vaf ir,... ('t an acid-]:al;e irrC j_c.tc_-'r

(t,teth;,1 Rel) .

3. Sl-,ectrc,phct(n.-tj-c titrietlon (.:)
( b) cr2* x EDTz:l ( ..= ) ( l...'3+ .i- c,.,2+ )

9.-1i-!-JLr- --1-1-:":s:1.

1. Deteri"inaticil rf Rf val.ue.

2r
Fe-' x EDill A

x EDTA. ,

(z L3)
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Paper 'Vf iI Elective:

Un:!_ I_i

f igures,
standard
students
vqlues, Q

,:rnaJ.ytical Chemistry (gO L)

I

Evaluation of analytical data, significant
accuracy and prg6ision,types of errors,
devi3tion, statistical treatment of data,
T test, confidence 1imit, r€jection of suspected
test (10 L)

Refcrences

1. A Text book of Ouantitative inorganic analysis,
A f Voge1

fnstrumental- methods .of anal_irsis
H H WillarC, L L I'4erritt, (,:r) , J A Dean, F

Sixth cCition, CBS cublishers, 1986
Analytical Chernistry - An fntroCuction, D A
D M West, Fourth edition, CBS fnternational-

2.

3.

A Settle, (,lr)

Skoog and
edition, | 86.

unit rr Busic El-ectronics ( Basic concepts and. applications
only) ( g L)

Measurements of voltage current and resistance.
Colour code, rfis,ies and tr166ss rectifiers,
transistors, Amplif iars, VP\n"t - Lj_near inteqrated
circuj-ts, thernisters, digital_ electrcnj_cs,
piezoelectricity:,nd pyroelectricity.

References:

1. Electronics for scientists, I,{almstadt, Enke a Toren.
2. Principles of Eleetronlc fnstrumentation,

A ,J Diefenderfer.
3. Electronlc DeviceS, Circuits and Applicatj_ons,

K N Lakshminaiayan.
4. Ref. 2 of. Unit f

Uni-t Iff: (10 L)

Acj-d-base, complex;:tion and redox equilibria, titrations
in non-agueous solvents.selr:ctivity in EDTA ti_trations -

I{,effect of P', arasklnG precipitation equilibria - mechanism

Contd...
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of precipitate formation, aging of precipj.tates,
coprec-pitatlon, post preciptation, homogenious
precipitation, processingr of precipitates
Common organic re4c;ents usecl in cJr:avlmetry Oxine,
cupr€.lron, Eh4G, 1-nitroso-z-nalcht-ho1.

Reference: ,Ref 1 of unit f
Ref 3 of unit f

unl!_rJ: lep3ration methods in analysis ( f S L)

solvent extraction - Quantitative treatment of sorvent
extraction equilibrj-a, ion-association complexes, typical
extraction reagents (acetylacetone, oxj_ne, dithlzon
dithiocarbainate and crown ethers
fon exhhange - Action c.:f ion exchange resins, chelating
ion exchange resins, liquid ic-''n exchangers chromatography -
classification, Basic thec,ry and detectic.rn, speraticn and
analysis thrc,'rr'h paFer:, thin layer, corumn and ion exchangre
chromatoqrraphy, cLC :nd HPLC

References

L. Ref.l, 2 and 3 crf Unit f
2. Chromatography, a, 

"".lerer 
and M LeJerer.

hoCs:
Basj-c theory,' instnrmentation anC typical applicatlons of
electrogravimetry, couiometry, pc)ia-'ography and
atnpercmetry. Ccnductometric Lierations" (fS L)

References
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2. El-ectroanalytical Chemistry, J J Linq.1ne.
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unit-Yri- orrtic-a.L--t, tB}]s-g- -,in.elvsis ( rs r,)

Basic theory, instru.rnentatic n .end typical applications of
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spect rophotcmeLry '
ltomic absi rPti.r"'n

nei:helc''m .Lr'7 anC turbidimetry

an,.1 atc'rilic f lut'regcence

tit rations-

l,.t Wen:11:rn,ft.

IIT,

exf-Jerimental wcrk, seminars

thesis Publication of

fluc rimetrY,
spectrclmetrY

Ref erencc L, 2 lnC 3 c''f unit I
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Thermcgravimctry' Differential therniel analysis'

Cif f erenti:I scanniag calr-;rimctry' Thermornetric

spectroscupy,
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and Ciscu3lsion, I'I:eLr('ratir-:n of

research paper r:tc'

References:

1. Therm.al MeLhcr"ls of r\nalysis' trr'r

2. Thermal Anal'gs'i-s' \rcl' I' II a

R F Schwenker ('rr) o'P -r Gram'

3. Ref 1 an'f 2 uf unit I

Unrt t:'lII Radio
(5 L) I

Ap;,'licatic'ns c'f rt'lj-r''nuclil+s ' ilcr-ivat-i-c n analysis

Ref. 2 of unit I



\



-Bg
Unit, f :

Unit

_(*Pg-i-r"":gi-e-qlq1-c!-"I]g!5.),

Envj.ronment concept of environmental Chemistry
Segrments of environment lithosphere - atmosphere -
bydrosphere and bioshere. Lithosphere - soj-l,
formation by physical, chemj.cal and bj-ological
weatherlng. Compo.sJ-tion of the soiJ- Atmosphere -
composiLion, temperature and pressure changes,
of troposphere, stratosphere mesosphere and

ionos;here Hydrosphere - seg water and river hlater -
compositj.on - dissolved gases. Hydroloqic cyc1e.
Biosphere - Princlples of ecology - shift of ecologic
balance by human activities. Biogeochemical
cycles - C, O, N, S & P eYcles
Environmental Pollution - Pollutant, definitiOn -
origin, classification and types of 1rcllution.1

Atmospheric pollution - Air pollution - sources
industrial - automobiles-fate of air pollutants -
Chemical reactions in the atmosphere movcment of
air pollutants - SOz, .I.rlO*, CO, H2S, smoke,

hydrocarbons, metal fumes, :hlorine ete. sources

and tbeir effecton human and plant systems.

acid rain - green house effect - ;rnog and

photochemical smog - CFC and ozone hole - photochemi-

cal reactions .in the sQratosphere,

air pollution control methods. Air quality
standards
Arr g>1lution inci'fents - Bhopal tragedy.

Unit fff Wate pollution -

Water Pollution (rs L)

i
Sources of water pollution: Sewage, wastes from'
industries, tanneries, detergents, etc. Effects I

of pollutants: oxygen deficiency, toxicity and

eutrophication.

Contd. . . 2.

\
\
,:

I

i



I

-.\



F

Nc:rma] leve1 of clis$olveC <,xy,Jen -in ivater for fish
q'rr-rv;th. Exgrr=rirnental- deteimj-r,,tj-on of dissolved
oxyEen in water. Chemical oxyqen demand (COD),

and biochemica.L oxyqen ,femand ( eon; .

Metallic pc.lluticn: -\.'iinameta .-lisaster.

Treatment of w-iter: V'I.1lc;r qirality criteria for
inCustr:ia1 an.1 Cc,mestic uses. Sew3ge treatment,
in,Sustrial w.:ste w,eter ta:e:,tment, Crinki-ng water
supplies. f:lr st:ln:lards for drinking water.

References:

1. Handbook of w,et..r Resources anC Pollution
Control, lI W Gehm a ,f I Berqman (Eds).

2. Principles of Water Quality Control, T H Y Tobbutt.
3. Envi.ronmental Chemistry A K Do.

Unit IV: Soil pollutj-cn - Effect of fertilizers on sol-l
utllization cf agricultural- wastes - grobar gas
pesticides and herbiciCes - c,'.essificatj-on,
reactj-vity, deteetj.cn and measurement, thermal and
photcdecomposj-tion in soil pesti-cide residues in so1I.

Unj-t V: So11d wastes - elassificatlon - scurces - dlsposaf i

methods - sanitary 1andfi11, incineratlon, compcsting
aerobi-c anC anaercbic reacti-ons - vermiculture.
recycling of p,lastj-cs and <;ther sclid wastes

Unit \IJ: Rad:lation in the envj-rcnment - :r : -i'^ + :.

Radlation in the Envircnment.

Mode of radiation decay and its harmful effects in
the envj-ronment. ?he nuclear fueL cycle. Transprort-
ati-on of radic:active materials, Radioactive waste
management. R-rdj-c,-nuclies j-n soiI. Effects of ' ,

fonising raCiation, Effects oD ec(-\-systems.
Accidents in 3tcrmic plants: Cherncbyl and Three mile
island disasters. Methods of raliatic.n prctecticn.

Ccrntd. . . 3.
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Cleanj-ng our Envircnment - A Chemical- Perspective,
American Chemical Sc'ciet-7, 1978. CLrap-1sr g.

Radiaticn prr:itectii,n,,f Shapirc,

Uni-t VIf : Environment.Lf Tcxicclc.gy :-

Envi-rc,nmentrl T, xicclcqi' (g L)

Cbemical factcrs which influence toxic-i-ty.
Tc:xicological testii-rg method's. Acute, prolonged
and chrc.nic toxicities. gi1,l6.gica1 ef f ects of ,

afsenic, caCrnum, 1e,rl, mercury, carbc'n monc,xide

and cyanide. Carcincgens,

Refe rence:

1. Essentials of toxicr'1<:gy,
2. f ndustrial Tr xic<,lr,,qy, r\

3. Envi-ronmental Chemistry,

T A Loc:mis.

Hanj-Ltc,naHLHardy.
ADDe.

Unit VfIf:-Analysis of pollutants - Sampllng teohniques of
a air, water and sc-il samples

analysis of So2, No2, Co, ozone . Determinatlon
of DO, COD, BOD, TOC, N & P

mcnitorlng methods.

Unit rX: Instnrmental methods:

fnstmmental Methcds in Environmental
Chemical Analysis

(Principles.of the Methcds onlY)

a) Neutron activaticn analYsj-s.
b) /rncdic striFninqJ vcltammetry.
c) Atcnilc abscrptic',n spectrcmetry.
d) X-ray fluorescence.
e) rnfrared sPrectrc-'metry-

(L2 L)
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2
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Envlronrnental ChemistrY AK.
il
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I
De by B K Sharm.a &

tt Kaur

f ) Chemilurri ncscence-

,j) Gas ChrLIn:if q:grllh '1,/l:'ass s-i' ect rcmetry'
h.) Ir- D-L:el-ectj-ve e1e:trc -ies.

Chemistry, ;\ K De.

Metho<ls of Chemical AnalYsis.

Re sea rch Fd,ethodologY

EnvirontnentallentrelEnEineeringbyCsRao
Clearing the Envj-ronmental by American Chemical

Soc j-ety.
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( s l,)
. Fun.l=nent:I concepts,,i pi,1ymer- Science I.{jstory

-i;-''d d:vclcpr-r,cnt cf rn.:cr,l'Ii,ali1.cu.l-f. l: c.lincej-rt. rm.pc,r:ance in
(---r,-e I-y-ay 1ife, iV-turaf a:C synthcL-ic F,r ]yrnc,:rs. Diff erent
tYp..s Of rol1rne:l]s arrj pr:1,rrnr=r-i-2,:.tit n procerses. r"lcl-ecul_ar
-rr-r-rces .ind Chernlcal- bt.r-rci-ng in pi-',1yn=rs. irimar-ir and
s':c,-,i-rriary bon,i f t,rce s ar,i int=::lr:1ecu1ar fc:rces, l,ir-rLecular
i;'ci cl-ii: ,:.ni rrrc,l-.,.,cular weigiet .list::rbutic-rn. Di-ff ,_::-ent types
c f rrc,l-ccul,lr we-i-ghts. .. liuii,ber'average, ivei-oht ai,.cr:ege lanci
i :iver:1.g,ir m.ol-ecul-ai- weic:hts.

-ijnit 2. Cor-relatj-<'n Betwec:i ,t-r.:.-j ir:1rr:e an.l irhysic-.r1
p::onerties. (A L)

Brsrc ,--ie tcrin-i-n.Ltlr.,n c_,f pc'1r'iICl: prcFert ies" Sc 1ut j_r..,n

Itrr--,Irert.lers .rn:-]. cheinic.rl i-tttr:.r-c :n,l pl y.;r,r:.r cha_in. Ef f cct
c-f st-tbitituttron on pollrir-,,' ind hirCrc,cic-t bcnCing on polyme:
s,.'lubil-ity. I'lclting t-,L.r-:cr:ti,-s clild r-ensile str.-nggh.
Gltss tr,in;,;.it-iun teni,i:rature an.:1 cryst;l11ive rnel_tj-nq polnt.
ilc', l,:cut:lr intr:rpret,atic,n r f c;1r:.ssy stat: of pc lymerS.

Un:-t 3: Step - Re,ecti<rn ( Ccn len.sltiu-n ) pol i,rnerj_zation (q L)

Ciassif icaticn c:.f pr 1,,.mers anrf pt,Iyneri.zat_ic,n mcchanisms.
l'1r-,ch:ini srn r,f stcp - reacti,: n lrr.;1.,*.arz.:tic,n. Kin=tics of
ste;, i--'.,1 y-ri',eriz,itic.n. Pi,J_yfrincti_r.n:1 step - r,:)acti(_-n
i,r lyrierizatir,n - Ge1atic,n anC c1el_ pcint.

lJnit 4: RaCieal pi iynrcr:Lzat_ic,n ( a..Cliti(.n p(-f .frn.:ri_zet j.c.n)

(+ L)
i'Iature cf R..,'-iical- ch.lin ;-ri.Iinr,:rizatii n. l{echanism cf
rrlnyl pcrlymeriza.ticn. Kln_:tics c,f ',,inyl Relical chain
i t -L,rrnr:.E-izai:ic.n. I{t.riecuf .rr ;vi::ri;hl; and its disti-j-butic,.n.
llficct .-f rcrnpe r:ture an.i. 'ri^.i,3sr1::e ('n :-:. li-car chhd.n
- 

-1. i,1r;i-izatj-Cn.

Cc;ntd. . ..

P1p€f : lliIf Elcctivl r .1'-iynl1g1- Ch,_:mistry

Unit 1 . E*+S*conceg!g.l_ry1.



Unj-t 5: f.r nic .rn'J Ct-, r,.;i.rna chain (i:'1'1rtii n) Ptrlyrnerizatj-c'n (q

j:Lnilerities an.l cc.mr irj-s. n t f rrlicrl rn<l f,- nlc pr:lymeri2al--ir-'rt

r:r'cj,. il.lic pciymeriz,etir-'n- Tnjtiltic:,n, Pt'c,i:.lcl.rtj-<.:n, chsin
t i.elsf r-,r an,-f Termit-rrc-i,-n lii c?'i,rni sm. Iiineti cs. Ef f '=ct

.i'..: rctit,n ncliuin. I j.vln,. F,,lirmerizat-ti n. i\nir rij-r: p<'1.-',rmeri-

zrtir_ n. iui.t-Latit n, , rcl ,?,r-,lti,,rr, Te::ir-i,i:t--iL,n, Fl.inet.ics

I',ir.ri:i't ri1j, jini. Ct,c r'L-inat:'-. n r:r.1-7ir,r:rizal-ir n I'nr;ci'.t,-.r.nisl' "- Piinetis-
l-r..rrrg <-;,'e;ij.ng ;:i lyn:cr jz;:'.tj-l n .- .1 i.:L'Lr; r- tiir;!i5, l''lcLi Ing/

L,:;tc.ncs .3nd intr!-.'iti.ir lietcr. :;,'1;i -.r;3,;

IJrrit (: L)

G:ne::lr1 c( Il.s-i .lerat.ic ns: fr -', l ,/lllL: r- '.lriill-' si'cli n- 'ir::chairism
i , i: c( ,i.,\,f i/tncrizatir ,n. k-i ..-,:l.--i: u , !- Cr i,i L lme.riz:l rir n. R.a lical-
-,- r'r l-Trne1.iz:t.j.i-:n arr:f f ,- n-i,c ct ;, l-.2i,'r.:i':iz-'' t-ii n- Bl ''ck anL

qi.i 'f -i: C()I:i,.1-'/rlclls. :::1i,i:riir'.1.- - ^.r .:-l ": l-:el-ii:.::r:iZ]tic i'l Steflc'C-

ch, :tr_r..st-ry.

Unit 7 z Pcl-'flnez-iz tirr. n cess.ls: Fr I 'rrnerizrt-i-.:'n in (S L)

hUi: .( Cjijr-tl.jctlS an,i hetr-:.i:eL.a,l.r j.-iG(-rlli -1 1..j+- -:i-:1 5. G1S1 ,haS<: ;'r lyfnef i -
z:i-j,'n. i].rl-.1: i-,. 1y'i,le::-',.2:.':'i-;'.n :.lil-l r r'l-rrlt-:r j'r'ijclFit'tti' n.

Fl:'rulo-'Lr. n en,-1. susJ-ejrnsi( n i , -1.,4^i.-l:iz::.1-'! r,ri . I'4r'tic', .1.111-i. nctcr--t,Cj-s-

j-)rr. .c Ij e 1. r 1-.,.t le i-s .

i]:"i-it rl , liL ,_L9..-r"*!-1t jl_ 1:f .r:*:r_-ylie.t, i ( s hr.s)

Roact j-viLY Lf futtctir:t-:'i1 (.ra u1-s in 1'q''f 7r1!--r$.

r-irernical rnc l-if ic lt-'i., n , .f lini:'ll: a.[ ri cr( '.:s-linke'j

1r Iymers. !Jr. 17'i1c.,:r rtr--rIi,clc-''us re-tctili'ts. Ef f r=t:t ('l

crt-.ss-linkj_nc; t r-r ;h,:_ ri:,tr._tt j.rzity r:,f fitli-.iieni:1 !;rC,ni',s.

Furtctiotrlliz;a.tioit c:t : i'i'rre]-- i'rene. Er-e',-' l r.-Iti ()n of
j-c,nexchanr,c .t:esills" i,'r'--'/rllijl:-lllrunf r-cL.ltlentS.

'r.)-i'.mrer-bou.il,l cDtc-' f r'str;. 1l,:-ili.:b.'i-liz . "r' cilzymcs-

Ap''::1it-' :. tic;n;; .

Cr;nt,--l ....,
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ilnlt 9: -r'Ig?grti_tit!L_!if-.1:!til:p_g-t*1f ^wsi_l:[L_.Bli-izs : ( 1o h: ; )

lJn.j_c,r^, ::t::_'" 
tt n<''1ecul-:-rt' rv::i9ht lct,.=tminaticn of i.c,1yrner.s.:ir\ ,1 : , .irr,.L1y.sis, Cc,11er ;i1y,, prC.,. erty measurr:rnentS_ci ncentra-cic.n Cei-,..n,f encr: .i cc 11.ic1:ti u,c :: rc..rl_crti-cs vl;..ouri r.l ssul:e i(,wr.: rj_nci, crF(,,sc(,r. F tnl csr,nr _tctry. Lii_ihtsr::rtLer'ins 'nethc''ls- r-r-!.trrcentriiur;rtic n o.in.ra-.r;; oc.lperr,e_'ltj-r'n chrt m:tt c,rrai' hy fc r jcL<:rn-inatit-,r r t n,.r""rrn. ]rr".,scluti-l n v--L:cc sity ai-l r i:r('1rcr-ir-rf - r si 7es. - cxi:.er:,-:-rrentar- rnu=tr..,:cs,'t--i catment c;f lat.r, ..;tan.i.i n(_,Cr -in,lcx. Exl_eriment.l_ cc.rrel_a+-ic.nbctween j-ntrinsic .,ri,scr sit 1 .--n I ,rr.,l-=cu1rr sizes.

.Vg+-!-_-.t€' IM:.I:i_!tI{!_iJ:t-g : (s hrs)

Genen:r.l_ rul-,c c_ f ,..r l- r.:..r..r: s( -Iub,i-.1-__ ty, Sr lubility
r-ar'rm._lte rs Fl t r,_liiiciClj_r:s t,: ,ltnr,-:nt .f ; c 1-.gmer s,.,.1-utir,n.Enth:1] y, cntrL,iy enl- f rcc enercjz chance in r,q.,,yrr,:rlissc l-uLit'n- unlc rcirbcr ch:in ,li.mensir- n, viecr sity c-,flr.f rner sc l_utlr n, (,smct.: c i re ssure, S$/. llino 1,f .,< lymers,
; h:se sei- lratj-r..n in ;.t. l1,rners.

Irn-it 11 :
-Lf---P.. l Ymers (a hrs. )

' Stu,lii,.s r_,n the ti.t.r.rna-Ir ( , i:ic.r.Ir-n ,,_.-l_jctr_rlcal anC.'nechtni c:i-l_ : rt,i-,cfties r f r-r lyinei-s, cc,t:r,e1,itic.n t.f structuretr thesc. .l-r(l)er:icses. First <,rjcr rnC .s=cr,nl c r ier
tr:r:siti(.n 

)'..!.. r-nts, Exl::ri.r,icnr.-t1 rnctlrr,._l cf thei_r .leterrni.nat_.,_c,n.

rgil -r-?' s-r-gcs+T::-'14-r-.qh.:r*r,q-qf-s:i!+;1-n 
:-t*t-i-:il9_LQ. (q i.rs)

'Ihe use c.f X_ralr Sg,,tt:_:::inL: and u.l-tr,:vj_r l,:t, inf rari,d:n:l Ni'rR 'lr'ectrt scr:i:,i-c rnethc .rs _Ln thc i.rt-rminrt_r,r n (:f
L r.ly,ncr ,-sti-,_tctui:,:s. Gc1 jt:rr,i_ttt-ii n c;hrcrn,et< <_lra: hy a.nd c,therr:l:rmrtori; r1-'i:ic teci'iniq,rcs -r-1r ;he, , _r:rc,3ir nitir n t t- I.lymers.Th --, rr,,:..L cLt:r-:ct.., rj- :.: t t_i-r. n.

Cc nt.l_..,.

-r<-
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