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7.  BOINER FROCESSING. LY

i
Introducticn, plastice, Glastomerics, fimrcs, cumpounding
rrecoseing techniguos— colendoring, Diccosting, film

cagting, compressing, moulding, injection moulding, Delow

moulding, thermocforming, fuaming, reinforcement, Ffibre
spinning. " .
RBoet o 1, Fapes 247-454, 4A56-460, 465 to 475,
BEFDRINCES ¢ 1, Polymer scivnel by Gowarikar, .-
2s Teoxt heork of polymher sciﬁnce Ly Billmeyeor
(3% £a,™)
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PAPUR X-D_(II} FOLYMLR CHUMISTRY ( PRACTICLIL_)

e e e e A e i i e s ol ey T . . T

(1) ©Cnc stoge synthezis of uolymer s
{a) Fhenol-Formeddchyde Resin,
{I:} Urco=Forwalddehy@e hdhosive,

{2) (a) Preporaticn cf 6-10 Nylon or Polynide by intorfacial
Polymerisation technique,
(b} Determinoticon of heat of polymorisctirn of anerylomide
by adiabeotic sclution polymerisnticn.

{3} Preparation of polyvinyl alechel fron pelyvinyl acctato
by polyier modification,
{4} Proparation «f a homopolymer, Plastlce sulphur.
_ OR
Freparntion of hotorepolymer, Boeren nitrite, - .
R _ S
Preparaticon of evelic polymer of Dimethyl siloxanc,

{5) Detoermination of percent conversion of nmonomer to polymor

‘of hcrylamide im proscnec of kedeox initiator,

(6} Purificaticn and Identificaticn of o polymer diacotenc
nlechcl by deteormimtion f physical constants like BL.T.,

Rofractive Indoi ankl sp.oraviby.

(7) Destermination of molecular veicht of high pelymor Gy
viscocity measurement of any one of thoe.fellowing 1=
{i) Cecllulose acctate in acctonec, I
(ii) Crape rubber in bonzenc.
(i1i) Pelyvinyl 2lechel in wotor.,
{iv) Poly;tyréne'in bonzone or Xylone,
(v} Polymethyl methaérylaﬁa (Perspoex) in ¢hloroform,

{8 End group anclyscis of any onc of the following polyner
Iy chomical mothed @ ‘

{i) Carboxyl Tecrminatoed i1olvbutadine (CTPD)
(ii) Hydrowy Terminated Polybutadine (HTED)

Cont,. 24
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. i.om
{(iii} Carboxyl creup in »dlyster., 5
{iv) Amino creup in polyemide. -
. . 3
{9) Sapenificaticn of & pelymer (Polyvinyl acetote)
{10} Kinectic study of @ - TuwesMoad on of dhacctone alecheol
using dilatomcter,
RUFERINCES :
1. Intrcducteory polymer chamistry by €.S.Mishra Wiley Eastern
Limited {1993)
2. Principles of prlymer systems by Ferdinand Redriguaz
| Tata MCGraw Hill Company. Limited (1994},
3+ Text book ef polymer scienoc iy Fred %, Billmcyer John
Wiley end sones (Seccond wmdition, 1971).
4. Polymer sciomnce hyiv.R. Gowariker,
Wiley sastern Limited {1986)
5. Practical Inureanic Chomistry Ly Dr.G.Marr amd .
' 'Je
Dr. B.W. Rookett.
van Nostrand denhulc Company, Lendon {1972)
8. Synthetic Incrganic Choemistry Ly William L.Jolly
Frontice & Hall of Incdia (Pvt) Limited,
7. Practical Ihysical Chomistry by Findley, Revised and
cediteys by Kitchner,
Longman Green and Company Limited (8th Edition., 1967)
Notes_: Velghtage for Thecry and Practical parts will be equal.
Theory part is t¢ be completed by engaging 2 bBericds
per week. Practical nart is to bo compzleted by
engaging aalf of the oxperiments in first torm opd
-

remeining in sceond term, Duration of cach experiment
will e 4 perieds, Fer calculating worklosd of
practicals 2 pocroides per woek per kateh will he
considerad.

Theory cxamination +ill he of 2 hours duraticn
ard practicels ¢f 4 neurs duroticn,
e — s
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Amine Acids and ¥Fratd :ng f41

T Rl kL — s ar e W R B A e e —

Amino Acids : Srtructuresl ¥uatdros and their clascsification,
usc of Acid-Sascproportics (f a.a.in the Eeperoticn ¢f al.n,
by wsing  ar.r elccre-hereois: T on - ¢xchangs chromato=
graphy and amin: ocid cnalyzer-popitdes-nestid.. bond
formation and charaegeristic chomic: 1 reactions.,

Cont,, 25



IIT,

o ront, 28 .
Proteins : : {12)

Clagsificaticn of proteins accerding to ite eiape ond its
Liological functicn, simple proteins, eonjugated protcins
ggparation of proteins by zuing methids like Diaiysis,
gel £ilteratdon chromatograshy, ¢lectrophorceis, I on-
exchange chroematograhy, moethods to determine the Talin
sequince of o tolypentidechain, structurce of the Tnsulin
molecule Gifinitions of (Frimary, Secondary; Tertiatiary

and Quaternary struccurs cf protein).

Fibrous protein :- Configuration, conformation,
alpha XKeratin and its albha hoelicnl structurs, bota-
keratins and its jete cepformﬁtion.

.qubular'Protein I~ Hyoglsbin X=ray onalysis rnd its
tertiary structure, Aming Seqguence which det. the tertiary
structure-~Ferces stabdlizine the tirtiary structure,
fuaternary strucours hermogleldn; collageon,

Ref, 2- Pages 95-104, 108-11%, 121i-141, 147-15a4,
165-173, 177-184,

Enzymes,

Gencrel propertics of enzymes and their claessification
how do endzymes cecelorate remetions, Bffcet ol sulstrate
Qphecntration n enzyme catalyzed renctions,, Mlohnal fpe

enten Egquatiosn, Sdeorose doesity gradicon cent%ffug%ﬁinn;
and prepararive uses of cnzumes—Glucosc cloctrods B
] i
Enzyme linked, Immunssoyicnt Assay of glisa : Immosilized

enaymes, Effcct of tomueraturc and FH.Enzyme Inhilitors-

}rrcvﬂrsible, Rcv:;&ible Inhibitors- Competative

Iphibition; Non cempotetive Inhibition-uncompetitive
Inhikiticon. - '

RGE,. 2-207 =215, 218,220-225,

Ref, 3-115--123, 128-130, 138-144, 147-156.

‘Carbohydratcs | (8)

Classification—stereoisémerism—_Uptical isomerisme

optical acitvity. Cynchydrin synthesisestructure of
glucoss, Strocture of'mcnasaccharidea. Howorthe~projocction
formula and Boat And chair forns cf Fyrancse ring,
Fropertics of Honcsacnrrides-Muta=rotation, Enclization
oxidaticn reductich,. Glvceside furmaﬁion,rEastur

forration-a2ldol condensation, Structure of Disaaccharides

like Maltose; Cello égse; Izomaltosc, Laostosc, P%J{ﬁ%gghﬂriﬂﬂs:

Etorrge Folysaccharildes hmylost, amylopecficon” an
structurcs,

Glreogen, structual Poflvsaccharides : Celluloss and
its structure- .Polysaccharides presentin the cell wallj
Glvcoprotcins ¢

Ref, 2 : Pages= 277-289,
Ref, 3

Cont.. 26
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V. Lipids : ()
Fatty acids, strucrurs of com cn fatty ocides, ‘
Nomonclature of Fatty acvids, Triacyl glvecrols, iiaxcs
Phophelipides, sphingclipids, Glycolinids, torpenoids
arel sterols, Lipopruteins, Functions of lipdds, Analyeis
cf Lipids b, Gag 1iguid chremctoagrashy,
Polar lipids, Mador cemponents of the coll membrane,
Flutd musnic moedil of tli: eell meml. ranc,

Ref, 3 3 Fages 285-280,

VI. Vitamigs AR Coengymes 3 {10)

Clacsificatiun ;. f vitemisn, walorsoluble and fatx solulle,
strur ture, wococurarne. and icvchemicAal functicng ot tho
fellowing, Thiamine, RilXloflavin, Nicotinamide, Nicotinic
acid, Vit~rmin -6, group, Lipelic acid, Biotin, Folie
acid, Vitamin 3-12, ranthothenico acid, hrcorbic acid
(Vitamin €) Vitamin i, Vitomin D, Vitamin E and Vitamin K
(Delcte mechanisms, )

Ecf., 2 1 Pages 249-3284,

Ref. 3 : Pagus 165-204,

*

VIT. Methode of Seperotiup uweed in i ochemicrl invectigriiong

= e T W oy = oy - ——

Principle and applicztion 1 - : {4)

e it P AN S E A AT
(1}-E1cctrophore5is.

{2) I on BExchange Chromatography,

{3) Gel filtration, \
(4) Ultra cenbrifugation,

(3} Dialysis ~nc reafiltratic:n,

Refer pagus of Amincacid, rrotoins, aend Enzymes topics
frem this sylladus, - '

Ref,2: bPages 108-110, 127 to 129,

Ref.33 Relcevant pages.,

‘l.‘ill.“‘.

{ _Second T.rm )

(I) Metololiem and Biochemigl Epurggtics : (8)

Definiticon % meteiolism, erec cnerey, ., Determination of
> G, Energy rich conmyounds 1iki p¥rophusphate compounds;
hcylrhusphntca. Enclic _husphath, Thiol.Estmrs o
Guanidium phusphntes, )

Rcf, 3 : pPages 323=-336,

(IT)Glycolvois

—m g B —— o

Carizehydraztcs as a sourec.. tL Eneig , Glycolysis ond '
cont, .27
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alcoholic Formentation, Various enzymetic Reactions
involved Auring thils process, production cf ATP and
cificicncy of glwveolysis,
Ref, 2 : Pages 397=414,
Rof . 3.1 Pages 343-3543,

(III)Pentgse Phosphate Pathuny and its Punciinns : {2)

—— e e = B o ——— s o ——— e ——

Rei, 3 : Pages 384-391,

(Iv} Cirric acia cycle 3 4%

cr Krobk crele or TCA cyecle.
Energetics of Glucose oxidotion, oxidation of pyruvate to
Acotyl Coh, The eitric acid eycle, Important fcatures
of the TCA cycle.
' Ref. 2 1 Pages 435-449,
Ref., 3 : Pages 394-a04.

(V) Elgctrén'Trggggnrt ond Gxidatimn-PhDEEhﬂrylation r (39

Oxidation of Reducct cocnzyme:, componsnts involved in
Electron transport. -The Respiratory chain, oxydative
phosphorylation, Mcchawnism of oxidative phosphorylaticn
and its encrgoticsa.,

Ref. 2: Pages 487-493.

Ref., 2: Soges 44T«464,

{VI) iminc acid Metal:olism s {(3)

Sourco of Eiﬁqmgen, ssosimilation of Ammeniz, Transaminaticn,
Deaﬁinatioﬁ, ﬁccﬁrvmxylatiﬁn, Mctabolic fate of tho
amincacids,

Ref£, 2 @ Pegos 532-534,

Bcf. 3 : Pages 523-528, 534-5238,

(VII) Fatty hicid Metalolism : (1)

Fatty acid matnaleldsm, beta cxidation and its.vnergocics,
Rof.:Pages 418-423,

{ViII) Hormcnes : - ' ©(3)

t
Characcteristics of Hormones, 8tructurc, Chamistry ~nd

hiclogical functions of the following hormoncs,
hdrennline, Nor-hdrenpaline, Insulin, Thyroid hormones

and Scx hormones.
Ref,2 : Pages T23w729, T35~738, T42-744

IX) Urca-ornithine cyecle :

Ref,d: FPagys 549-555
Raf 3: Pagoes 540=544

(X) Nucleic hcids : {3}

Cogponents ~nd orgopization of Mucleic acids, Hucleosideg,
Nldcleotides, structurs of DHNA and RNA, Nucleijic aecid

Cont.. 28
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doukle, Helices, Restriction endonucleases and their
usce, classes of Nuclede acids, Nucleoprotiins- Chromatin,
Ribsoﬁ% and Tchacco mosaic Virus,

Ref, 3 : 214-222, 231-~240, 245-247, 253-280.

(XI) Arrangement cf Gene on Chromosomes,_ : (9)

Pathways to transfer genetic irformation, Replicaticn,
Howreplicati n in BNA is semic onscrvative, Messelscon,
Stahl experiment te demonstrate that replication in DNA
1s semi conservative.

Transciption -

Translation -

Genctic Code 3
Ref, 2:Pacos - 800-803, 807-808, 837-839,843-850,
852-856, §73-874, 896-899,
Ref. 3: Pages 582~598, 600-601, 617-632,

T R e L e S Y Y S bl e Sl o TP ke s - e P o ok P . o e B e W ar e

(XXI) gtructurc gf Tobacco Mosaic Virus ang Bacterjophace

Td ¢ ‘ (1}

Reif. 3 & Pages 258~260,
Ref, 4 : Poges 411-4132,

1, Biochemistry By A.LyLehinger, 2nd Edn 1975,

2« Principle of Bicchemistry by A.L,Lohinger,CBS Publishers
and Distrilutors, New Delhi, 1984 £dn,

. Outlines of Biochemistry, Sth Edn, By E.C,Conn,
P.K,5tunpf , G.3rucning, R.H.Doi. John Wiley and Sons
Kow York.,

4. Genes by Watson, 3 rd rdn,

For 211 metrbelic pathuays ¢ive the follawing,

1, Flowshuet diacram,

2+ Explain each reaction givineg structures of reactants
and products,

3. Mention the ty.c of regetion.,

4. Mintion the enzymes with its cofacters,

5. Enerqy change at cach stup.

6. Over all Lolance sheet of cycle,

i'itii"lil...tb.fl
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PAPER_X_D. (OPTIOKAL) (AGRICULTURE 2.MD DATR™ CHEMISTRY)
A s A e -

T L A e S e e e -.-._....-u__—_._..__...—-.......--......_.-.-—..._..,__-.

Section I Pirst Term )

T - v S e S il e P ke e e

Agriculture’Chemistry - Theory, (4)

e R e e e s e e ik o ks e A v —

01l and Soil tectdng : History and scope of =oil science,

Soil componente, soil organic matter, mineral matter and
So0il water, Chemical proverties of soilsg-snils reaction

or sail pH, Boil soluficd and clectrical conductivity of
5011, Acid and alkaline s50ils, Concept of zoil testing,
method of goil sampling, reparaticen of sodl smaples,
Inportance of soil testing, Soil fertility ond factors
affcetim it. Evaluaticon of £0il fertility. Interproteotion

of rezults of soil tasts for fortiliser rvocommondatijions,

frrigation wator : {3}
Sources and collection of repreascnitative sample of irri-
gation watcer, quality of irrigation water, characteristics
of irrigation water that determine quality. Intecrpretatlon
of results of irrigatien water testing and recommendation _
on use of irrigation woter. ©valuation of irrigation water

salinity, sodicity, Management of different quaolity water.,

Manures and Fertilizers : : : : (10)

Manures- Role of organic manures in 5011 fertility
Farm yérdnuanure— Factors affocting the cumposition of
FYM, Methcd of handling FYM, losses during handldng
and storage of FyM. -

Sewage amd Sludge-= Compononts of sawage, Sludgc, BeWagc
water, Types of Sludges—- sctiled, digcsted, activated,
Algested activated Sludges, Carbon/nitrogen ratio.

Sewage irrigation, uses Agro industrial wastoes, construction
Working and use of biocas plapte.

Green Manuring- types of green Manuring, selections of
gregn Manuring, advantages and digadvantages of green
Manuring. Role of green Manuring in soll fertility,

Fertilizcrs~ Importance of fertilizers, NPK fortilisers
their classification apd composition,

Comrlox and mix fertilizers, physico=chcmical properiies
Of NPK feritilizers, Rosctions of NPK fertilizcrs in
calearcous and acid soils. Mode of ap lloations of |
fertilizers. Sceondary plant nutrients, Micrdnuktricnts,

Witrificatiopn and denitrificatiosn,

Pesticides i (7)

Classifications, Namenclature, Aoplicantions.

Insccticides- defination, Classificaticn based un chemical

haturc. Elcmentzl composition and mode of actinn af 10
Cont, .
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cont, 30
synthetic and plant crginated compounds, BHC, DDT,

Carbaryl, Parathion, Malathisn.

vt

Fungicides ;3 Daefination, clausification, chomical
properties, Mode of action <f sulphur, copper cnd
merucuric Fungicides, e.g. lime sulphur, Thiram, DBordesux

mixture, Mercuric chloride.,

Hoerbicides~ Dofinacion, classification, Chemical propertics,
moda of action of seloctive and non-sclective herricides,
ng- 2;4 Dl 2_‘"-1-"-5""T th-.

Formulation of Chemicals -~ Compatildility of sprays,
hazards, and safty mcasurzs, Scfe limit of pesticides
in food nnd vegerables.

Reforence Beoks s

Hand Book of Manures and Fertilisers,
I.C.ARE. Mulbblicatiaons,

Manures and Fertilizers by Yawalker.

Analytienl hcricultural Chemistry.,
Fy S.L., Chopra ond J.5, Kenwar, Kalyani Publishors
{Ludhiyana, N, Delhi,)

Chemistry of Insecticides -nd Fungicides. ﬁy UsS. Sree
Ramulu,
Oxford ¢nd IDH Publishing housc (2 nd Zditien. )

Rt R ki ol mt B s kT e S A e

to be performeod}

A L T T Y

Determination of pH, Electrical conductivity and total

carbonate in scil sample by rapid titration method.

Determination of org.nic carbon by Walkey and Black
methed,

Betormipaticn of lime.ond gypsum recuirments «f coil.

Determination of -aveldlabl. nitroggcn from soil Ly alkaline
permangnate method. -

Analysis of irrdigaticn water .

- — Ak A e TR

Determinaisons of caleium and magnessium from irrigations
watcer 3 EDTA method.

Determinetion of pH, Zlectrical conductivity, Corbonates,

Eicaronates and -chlioride fron irrigation water.

Analysls of chlorine storilizers (Detoerminaticn of
available chlorine in Bloaching powder used for

chlorination of water) Caont.. 31
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- 8, Estimation of cop cr from copoer fungici des,

9. Determination of hydrolysal:le and free chloride from
B.H.C, by Volhardt's method,

i
e D) Analysis of fortiligors.
10, Detecrmination of total nitrogen from uraa by ¥k jeldole method,
11. Determination of phosphorus from phosphatic fertilizer by
gravimetric mdthod.
12. Detcimination of total pothssium contcent of muriate of
potash by perchlorate method.
Refercnce Books s
l. Amalytieal Agricultural Chomistry,
By S.L. Chopre 4dnd J.5. -Kamrar,
~ Xelyani Publishers {Ludhivana- New Delhi)
xfl e Laboratory Mennul in Agricultural Chemistry By
Dre D.FP., Motiromani and R.D, Wankhede,
Agilan Fublishers Muznffarnagar.
I i o o = H rami - o .
2. Rﬁiﬁtﬁaiiﬂgﬁg§:l for Agricultural Chemistiry, -By AJK.Gupta,
Kalyani-Pulslisher, '
#iiif-II-lilii"lll'-l"‘*l!litiu-u.g_;.not.ta..;p-‘f‘ii-tin---iliil
DAIRY CHEMISTRY THEORY_
1. Market Milk , (4)
g; . Introduction, Importanuc of dairy chemdistry, defination
: of milk, s cretien of milk.
Composition - Milk constitusnts, chemical composition of
milk of defferent smecics such as cow, buffalc, goat andg
shecp., Chemical composicn of milk of -some Indian and
Foreign krceds, Charccteristics of milk of differuent
mammale. €factcrs affeéting_;mmpositinn gf milk £ood and
mtritive value of milk. -Physico chemical propertics
of milk constituents and milk, ELEfect of progessing
on milk constituents, Uscs of milk. '
2. Method of manufacturc, packing and storage of speoinl
milks
........ RS
Percteurizsed milk « £low éiagram. receiving milk,
prehenting, filtrataticn, clorificoticn, cooling nnd
storage of ravt milk, standardisation, pasteurisation
tomegenization, hottling, packing nnd storage,
Cont,, 32
i
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sterilided miuz homoginised nilk, flavoured milk, N
standardiced milk end Tonned milk. %

Precervatives and Adulterants : C{3)

a) Preservation of milk- Comon methods of preservation
of milk- action of heat and uses of chemicals or Preservatlves,

Preservatives : Defination, Inmportance, some irmportant
presorvetives and their detection such Loric acid, borax
formalin, salicylic acid, benzoic acid, and hydrogen peroxide.

b) Adulteraticn in milk : Modes of adultersation arnd their
detection such ac skimming, addition of Separzaped milk
or slkim milk, Ad<ition of water , starch, and canesugar,

MIllk proteins, carbohvdrates, vitamins and enzymes :(5)

a) Milk proteins : Importance, classification cocmposition
Nomenclature, scrnerati.n of milk proteins, nutritive

value of milk Hroteins,

—
Casein - Preparation/manufacture, propertie=s, uses,
Whey proteins- rreparatiocn separaicion- Lactoalbumin
Lactogiobulin, and Froteoses~ pentones.
b) carbohvdrates - Impartance of lactose classification,
propertias, nutritive value of lactose, uses of lactose,
€) Vitamins in milk ; Impertance, properties, nutritive '
vValue of vitamins,. e o '
Vitamin A- Vitamin S-complex- Vitamin- By (Thiamine)
Vitamin B, Riboflavin) vitamin Bg (Pyridoxine).
Vitamin By,, Vitamin ¢ & D,
d) Enzymes in millk: Inportance, defination, nomenclatures, -
. _ —_
Co-enzvnasz, antienzymes, influence cof PH, hesat on ENZYyHe, .
activity,
Important enzvmes— Amvlaso, Catalase, lipaso, protiase,
rhddphatase, percxidacse, lactysce.
Bilk products_: - (8)
a) Cream - Definition, claggification, compesition, foog
and nutricive value, physicoohemical jroperties, methods
of preracation/ marfacture,
L) Dutter : Dofinationy, classification, Cumpoziticn, foog
NG putritive value, chysice~chemion) kropertics,
Manufacturing of Luttor- 3. leotion of nilk/oream, y
pBstocurisaticn of CLCoN, ricning £ croom, churning, - »- - ~
szlting of butter, washing of butter, PAacking and storage,
Use of butter,
Butter ©il Defination, composition, Physiochemical
Properties, food and nutritive wvalue,
Cont, .33 ;
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a)

e)-

8.

9.
10,

11,

cont . .33

Methods of manufacture ! Direct evaporaticn, decantation,
centrifugation followed by vacuu.: drying, Girect from
cream by deemulsification and centrifugation, packaging

and storage, keepimg quality of butter 0il., Eses of
butter oil.

Chess : Defination, classificztion, food and oubtritive
value Manufacture of chedar chesses racalving of milk,
filteration and clarification, pasteurisation,
homogenazition, addition of =zlt, ripening with
starter, renneting, ;htting cf curd, drainage of

whey, milling and salting, hocping, drecsing prescing
and drying. Uses of cheese,

Ice- Creém 1 Defin.tion, classification, compositicn,.

food and neutritive value.
Methods of manufacturing- Selection of ingredient,

- figuring the mik, meking toe mix, pasteurising the

mix, homogonizing the mix, evoling and ageing of mix,
freezing or mix, coverrum in ice-cream, packaging,
hardening and sterage of ice-cream. Uses of lce-crcam.

Dairy Chemistry Practicals (Any 10 experiments to ko

A BT b . A P b Wl T -k e P T — e e L i a m——

A e e ———

Determination of sp. gr. of milk from diifferent
sourscs i Cow, Buffclow milk by using sp. gre. hottle

angd lactomester.,

Determination of fat content in samplcs of cow and
tuffelo milk.

Estimation of fat content in crcam butter and ghee.
Detcermination of pH and acidity of cow and beffelo milk,
Detormination of lactoss in milk dsing Iodimetric method .

Determination of casein in milk by pyne's formalw
titration method and Hence calculate the percentage of
protein in milk.

Determination of percentage of prescrvatives like boric

acid or formaldchyde in milk sample.

Determination j-ercentage of adultcrants 1like water,

sepernted milk, or extraticn of some fat in milk sample.
Doterminacicn of saponification of butter or ghea,
Determination of Todine vnlue of ghec by ¥hij's mathod,

Estimation of acidity of cream and butter.

i?2. Determination of adid Yyaluc of FPnts and 0ils,

Cont ..

34
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iz,

13,

ig.,

15,

aont, .34
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Practical Dairy Sciesnc: and Laboratery Methods,
A.C.Chaudhari, Scicntific Book Agency, Netajl

Subhash Road, Calcutta.

Handbowk cf Dairy Scicnce

K.C.tthanta, Kitabiston, &llahalbad,

Practical Manmnal for Agricultural Chemistry{Part II)
ALK.Gupta, M.L.Varszhaney.

Kalyani Publishers, Ludhizne,

IST Hapdbook of Foed ~nalysis -art IX Dairy Products.
Indian Standard Institutions, New Delhi,

Notes_ -~ Wwoightage for Theory and Practicel parts will
bec equal. Theory part is to be completed by engaging
2 perieods per woell, Fractlcel part is to be completed
by engaging half of the experiments in first term and
remaining half in seconé term., Duration of each
experiment will ke 4 periods. For celeulating work
load of practicals 4 periocds ;or week jer batch will
be considercd,

Theory examination will be . f twe hours duraticon

nnd practiczl of 4 hrs. duraticn.

cont., 25
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.Intrcductian to enviromnmentcl ChamisEry, Concept ~nd

sCone of environmental Chemistry, nomunelatqr&,

segments, atmospherc,: oxygen end ozone Chemistry,

Green housc offect. (3)
Ref.l pages 1 to 5, Ref, 2 pages 44 to 51,

Water resources, hydrologic cyele, complexation in
natural ond waste water, cltrophicaticon, Suwage treatment,
qguatic envirgnment, water pollutants, trace cléments

in water, chemical snecilicatien, vate- quality rarameniers,

standard smapling, methodology and analysis. (2)
Ref. 1 pages 33 to 34, 44 to 46, 50 ;G 534, l64 to 190,
192 to 219,

Alr polivtants, Adr quality_stanﬂar&s, sampling
Monitoring and casc study ¢f air pollution, (12}
Ref. 1l pages 95 t» 163, -

YA — -—-p-u--.-.--—.-.-_—u.—u-._-—.-._--n.._

Ydthosphere, Compueition, Organic and inorganie:
components in seil, Micfo and Macro nutrients,-nitfogen
pathuay, NEK wasteﬁ, Reclemation,_rccycling and reuse
of 501id waste ahd‘brganic matier, - {4}
Ref, 1. Pages 60 to 64,
Ref. 3, Pages 301 tgo 302, 332 to 339,.

Mineral resources, metals and non metals, wood a major

remewabple resouresz, fuel and energy resources, world

CNergy resvurces consumpticn and consefvntion. (3} .
Ref. } pages 307 to 324, ' '

Toxic chemicals inp the enviromment and their impact on

ehzumes, bio chemical effcct of As,Cd,Pb,Hg,CD,SDE;Dg..

hitrogen oxXides, cyanide, Lesticides, carcinogens and

JFan, o ' {8}
Ref, 1 Fages 66 to 91,

Instrumental techniques in envirommental chemical analycis,
Viz, Principles, methods and applications of Atomic
absorption spectrophotomstry, Gas chromotography, HPLC
and flame photomctry. _ ; (9)

Ref, ¢ {Relevant‘fagcs}

Cont,,
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Ref, 1. AWK.De,"Environmental Chemistry," 2nd Edn, L
Viley Eacgtcrn Litd., India.

Ref, 2., 0O.D.Tyagl and M,Mehra,"i Text Book of Environmental

Chemistry," Amwol Iuklicaticn, New Delhi.
Ref, 3. J.4.Moore and E.A, Moore, "Envirommental
Chemistry",
Academic 'ress, london.
RcE., 4. A.IVogells Text Boox of Quentitative In-
organic Analysis, IVth Edn. Revised by
Basset, Benny, Mcdhan & Jaffery. ELBS.
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.20,

B,

1.

2,

1i.

1z,
13,
14,

15.

16,

Each student should purform minimum of 10  experiments.

Water Chemistry s-_ (&t _lsact 7 _cxpts,)

-——r—--—-—-——-—u-—n-—.- e T i e — —

Total -« N by hjeldahl methud in watoer/waste water,
NO3“MN in water/ waste ater by colourimetry method.

Estimation of  hosphate in water samnle by spectrophotomctry.
Detection of Fe in vater /vaste water by specirophotometer.
Detection of Cr in water/waste water by spectrophotometer,
Estimation of F (Fluoride) in woater sample by SI'DNS method,

Na and K in water by flams photometur,

Hardness of water and wasto water by EDTA method,
Estimation of C,0.D, in waste woter/industrial water,
Determination B.0.D, in waste/ipdustrial water.

Cil and Greacc estimation in water,

Seil Chemistry := (Rt _lc:st 3 expts,)
Deteciion of 0.M. (Orgonic Matter) in soil/sludge sample
by walky and Black method, .

Lxchangocable Ha and K in il by Elame photcometry.
Exchangealle Ca and Mg ir soil by EDTL method,
Estimaticn «f NH, = N in slug e¢/scil sample by
colorimetry »r {titratisn nethed,

Abailable phusphorus in soi”™ sample by colourimetry,

Rafarence Books -

T B e e Ak Y

R.K., Triveday and I'.K.Goel "CThomi~~1 and Biclogilcal
methods for witer ollutich stodies,"., Environmental

publications, Karad. -

W.Fresenieus, K.E,Quentin, and il,Schneider (Eds),"A
Practical Guide to phvsicou-chemical, Chemical and HMicro-—
biclogical water Examina.iun and Quality assurance,

springer verlag, Kewyork, Cant
- »
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Weightage for Thiory and Fractical parts will be egual.
Theory part is to ke completed by Gngagiﬁg 2 perl.ds

per weck. FPractical part is to bo completed Dy engaging
half of the cxperiments in first tzrm and rEmalning in
second term. Duraticn of each c“pcrlment will be 4

- periodei -For caleulating vorkload of practicals:2 &

I}

Iy

III)

periods per weck per Liotech will be considerod.

Theory examination woll be of 2 ‘hours .duraticn and
rracticals of 4 hours durction,

-n—-—.—-—--——--_.-.._......__..-_._

Group A EInstrumentrl}.-

Each student should werform a minimum of 10°
experiments, As far ar possible a least cxporiment
shiculd be from each technique,

Fotrentiometry 3

i. Determination of Ecal an. hence the unknown pH of
five buffer solutions using gquinhydrone electrane.
2, Estimaticn of the amcunt of KleNaCl by titratimn
with AglDa, .
3. Determination of strength of HCI by titrating with NzOH,
4. Determinaticn of the activity coefficient of hgﬁ using
concentration cell with salt bridge.
5. Deteorminaticon of formal redox potcntinl of Fe++ JFot+t
aystom,

e Ccnductcmutry H

1. Dstimation of the amount of lead nitrate/KCY by
titration with sodium sulphate/silver pitrate,
2. Determinntion cf relative strength of chlorcacetic

oceid andd acetic aedd, - ’ *

1, Determinaticon of moler refraction ofcfour pure liguids
by mecoasuring their roefractive indices, and densities
ty pyknometer/specific grevity hottle,

Z. Determination of unknown compositicon of a mixture of
two liguids >y measuring the refractive indjices and

v " cont,. 3®
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10,
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i,

densitics of the pure liguids and their migtures cf |
known compositioens, &
pH _MetIy,

Detecrmination of degree of hydrolyvsis of aniline~hydrochlo-
ride Ly preparing the sclutions of differeant COTCGLE A=
ticns and measurirg their pH.

Dotermination pKa of a wesk monobasic acid by titrating
it with a strong hasc,. )
Radigchepigtry 2

Determination - f platesu voltage apd the rescolving time
of G,M. connter.

Detcrmimnticon of & max of Deta porticles.,

Colorimetry *

Determination of max, vorification of Beerts law and
Adetermination of unknown concehtraticn qf‘copper

suiphate solution by preparing scolutions of differcnt
knewn concentrations and measuring their shperbance ~and
transmittanco.

Estimation £ Fel{II) 1.+ titeating with potassium permang-
mite scolution. '

Group B (Non=inscrumental)

Each student should perform a minimum of 10 axperiments.
Determinction of critical soluticn temperature of
phanol watﬁr SYSLQm.
Detcrmination of molecular waight of liguid Dy stesam
distillation,

Dotermination of moleculap ma.s of high polymer Ly
viscosity measurement (Tolyvinyl nlcmhalfPulystyrene].
To study the kinctics of decompositicn cf hydrogen
peroxide by measurine che volume of oxygen,

T study the kinctics c¢f the rceaction Detween powtassium
porsulphace and KI wioh unaqual initial, copocentration.
To study the kinetics of hydrolysis of wethyl acctote
catalvsad l:v HCL, ,

To study the kinctice f ilryersion of cane sugar
catalyszd Ly HCY pelariactricall s,

Determination of ¢ quililrim constant of

‘KT % Iz ¥ KIz Iy distributicn method.
Determinaticn of energy of activtion of the reactlon
betwecn hromic and hydrolromic acids with ccual initial
concentrations., .

To study the kinetics of sapeonificaticn of ethyl
acetate Dy NadOH, (Titrotion method)

Cont.., =2
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Determination 2f radius of glycerel/Sucross molccules

from viscosity measuresments,

Determinaticn of thd Limoleculsr rate constent of tje

oxldation of iodide ion Ly hydrogen peroxide in aguecus

sclutions at room temperaturo,

In the examination gach ctudent will have bo periorm

one experimant frem Group A and One from Sroup B.

Advanced practical Lhysicezl Chemistry by J.B.Yadav.

{Goel Fulzxlieting Housc Moorut)

Experimental rhysical Chomistry
R.C.Dos and B.TRehara.,

{(Tota Me=Graw Hill Editien)

Experiment € in Physical Chemistxy

d.M.Wilson, R.J.New comle, A.R,Denzare, Ricketi.

(Fergamon Fublications, )

Findlayls practical physical chemistry Revised by

J.B.Kitchencr or BR.F.levitt,

FRACTICALL COUIISE ND.2 !

T e . Y el s AP TP A Ay ——

Inorganic Chemistry Practicals.

<

Incrganic Qualitative Analysis i~ {(Atleast 8 mixtures)

Sceparation of Binary mixture including insclublc

rhosphates and Lorates.
Gravimetric Estimetions :- (Any Two)

a) Iron as Fe;%3.
12} »2inc as ZnyF307

@) Barium as DasOy Homeganeous procipitation method.

Volumetric Estimaticns i~ (Any Twa)

a} Magnesium Py using E,D,

L} Manganese by Volhard's )
¢) Iron using dichromate {(Edtcrhal indicator),
Colourimetric Extimaiions. (&ny Tuo)

a) | Titanium by using B0, &

L} Colkalt Ly using R-Nitrosc snlt.

c) Chromium by using diphenyl carbazidc.

Paper Chromatography := (Any Two)

Separation and idcntificaticn of a binary mixture

Lz papcr Chromatograplhy.

2+ 2+

(Mn , Fe ,co oF

L Ni 2+ , cu 2

» &1 2+. }

Cont..40
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2
6. Inorganic Preoparaticis s fany Twe) e
a) Potausium Trixolate aluminate (ITI) ™
b) Reinecke’s salt,
¢} Trie={en) Nickel (II) thiosulphata,
7. Analysis of 3rass somple cufzn (Extimate any cnc
volumeotrically)
8. Saparation So%um Chilcrid. «nd Naphthalene from the
mixture by sclvent ok rection and cstima.oion of chloricde
L+ Mochr's moethod,
REFERCNCES -
1. & toext book of Incrganic Quantitative Analysis,
By A.T, Vogoul,
2. Practical Incrganic Chemistry 1572
Dy G.Marr zng D.Rockott,
3. b toxt Fouk of macro ond sumi micro gqualitative
annlysis _;

DY Ai Illn V‘:‘g'-—?l »

— o A e —— B

—— i ——— oy oy g . —_— ko o = —

A) Qualitativ. analysis of Dinary mixturus
(Mimum 8  mixturos)
i) solid - solid 4 mixturcs,
ii) Liguid -~ Liguid Z mixturcs.
i1i) Liquid - Solid 2 mixturcs,

4t least one mixture from each of the following type, .
Acid-Basce, Acid-=Phengl, Acid reoutralm Phonal«baso Phenol -
neutral Base ~ neutral, nontral-neuytral-
= (Sclid-801id mixtar_ ghould net Lo includad for

neutral-neutral type)
E ) Proparations of Dorivatives

At least cne derivative of cach of tho following type

should bo proparcd,
Acetyl, Doenzoyl, 2,4 DNT, ard sunicarbazonc,

C} Estimaticrs of (any Onc?
a) amidc Ly hydrolysis,
1) eastcer by hydrolysis,

D) Determinaticong F

a) Sop value of o odl.
D) Molecular wt. of moncbasic/dilasic acid by
volumetric method.

Cont, . 41
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Singic stage properotion (Any Four)

Hydroguinone fto guinons,

Acctonilide to p-brompoacetanilide.

p-nitroaniline to p-idonitrelcenzene,

Acctanilide to p—nitrcaéutanilide._

Aniline te Sudzn=I. :

p-nitrotoluene to p-nitroicnzold acid,
p=-amincplicn Loto p—QCu#amul.

Technigue of TLC for the coperation of bina{y Mmixrure,

(Any onc)
O-nitroaniline and penitrecaniline.
O-nitrophencl and p-citrophoncl,
Raftrences :
- — T =

Fractical Organic Chomistry Loy A I.Vogel.
Laboratory mannual of organic chemistry
by Raj. K.Dansnl, 2 nd Edn, {1990}
(Wiely facktern Ltd.)
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