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Bachelor of Science

CHEMISTRY

(Three Year Course)

SCHEME OF EXAMINATION

B.Sc. (Part-I) Chemistry Examination

Number Code of | Nomenclature of Paper | Duration Max. Min. Pass
of Paper Paper of Exam. | Marks Marks
Paper-1 CH-101 Inorganic Chemistry 3 Hrs. 50

Paper-I1 CH-102 Organic Chemistry 3 Hrs. 50 54
Paper-II1 CH-103 Physical Chemistry 3 Hrs. 50

Paper-1V CH-104 Chemistry Practical 5 Hrs. 75 27

B.Sc. (Part-1I) Chemistry Examination

Number Code of | Nomenclature of Paper | Duration Max. | Min. Pass
of Paper Paper of Exam. | Marks Marks
Paper-1 CH-201 Inorganic Chemistry 3 Hrs. 50

Paper-I1 CH-202 Organic Chemistry 3 Hrs. 50 54
Paper-II1 CH-203 Physical Chemistry 3 Hrs. 50

Paper-1V CH-204 Chemistry Practical 5 Hrs. 75 27

B.Sc. (Part-1II) Chemistry Examination

Number Code of | Nomenclature of Paper | Duration Max. | Min. Pass
of Paper Paper of Exam. | Marks Marks
Paper-1 CH-301 Inorganic Chemistry 3 Hrs. 50

Paper-II CH-302 Organic Chemistry 3 Hrs. 50 54
Paper-II1 CH-303 Physical Chemistry 3 Hrs. 50

Paper-1V CH-304 Chemistry Practical 5 Hrs. 75 27
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Syllabus: B.Sc. (Part-11) Chemistry
University of Kota, Kota (Rajasthan)

Bachelor of Science

CHEMISTRY

(Three Year Course)

Syllabus

B.Sc. (Part-1l) Chemistry

Paper-1 (CH-201): Inorganic Chemistry

Duration: 3 Hrs. Max. Marks: 50
Note: The question paper will contain three sections as under —
Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part.
Total marks : 05
Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words.
Total marks : 25
Section-C : 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted.
Total marks : 20
Unit-I Chemistry of Elements of First Transition Series:
Characteristics properties of d-block elements. Properties of the elements of the first
transition series, their binary compounds and complexes-illustrating relative stability
of their oxidation states, coordination number and geometry.

Unit-II Chemistry of Elements of Second and Third Transition Series:
General characteristics, comparative treatment with their 3d-analogues in respect to
ionic radii, oxidation states, magnetic behaviour, spectral properties, stereochemistry.

Unit-IIT Coordination Compounds:
Werner’s coordination theory and its experimental verification, effective atomic
number concept, chelates, nomenclature of coordination compounds, isomerism in
coordination compounds, valence bond theory of transition metal complexes.

Unit-IV Chemistry of Lanthanide Elements:
Electronic structure, oxidation states, ionic radii and lanthanide contraction, complex
formation, occurrence and isolation of lanthanide compounds.
Chemistry of Actinides: General features and chemistry of actinides, chemistry of
separation of Np, Pu and Am from U, similarities between the later actinides and later
lanthanides.

Unit-V Acids and Bases :
Arrhenius, Bronsted-Lowry, the Lux-Flood solvent system and Lewis concept of
acids and bases.
Non-aqueous Solvents: Physical properties of solvents, type of solvents and their
general characteristics, reactions in liquid NH; and Liquid SO,.
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Oxidation and Reduction: Use of redox potential data-analysis of redox cycle,
redox stability in water, Frost, Latimer and Pourbaix diagrams. Principles involved in
the extraction of the elements.

Books Suggested :

Text book of Quantitative Inorganic Analysis : A. I. Vogel (Chapter — I, I and XXIII)
Text book of Quantitative Inorganic Analysis : I. M. Kothoff and E. R. Sandell
Concise Inorganic Chemistry : J. D. Lee

General Inorganic Chemistry : J. A. Duffy

Principle of Inorganic Chemistry : B. R. Puri and L. R. Sharma

Basic Inorganic Chemistry : Cotton and Wilkinson and Gaus, Willey

N~

Paper-1I (CH-202): Organic Chemistry

Duration: 3 Hrs. Max. Marks: 50
Note: The question paper will contain three sections as under —
Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part.
Total marks : 05
Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words.
Total marks : 25
Section-C : 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted.
Total marks : 20
Unit-I Electromagnetic Spectrum: Absorption Spectra:
Ultra-violet (UV) Absorption Spectroscopy: Absorption laws (Beer-Lambert's law),
molar absorptivity, presentation and analysis of UV spectra, types of electronic
transitions, effect of conjugation. Concept of chromophore and auxochrome.
Bathochromic, hypsochromic, hyperchromic and hypochromic shifts. UV spectra of
conjugated dienes and enones.
Infrared (IR) Absorption Spectroscopy: Molecular vibrations, Hooke's law,
selection rules, intensity and position of IR bands, measurement of IR spectrum,
finger print region, characteristic absorptions of various functional groups and
interpretation of IR spectra of simple organic compounds.

Unit-II Alcohols:

Classification and nomenclature. Monohydric Alcohols: Nomenclature, method of
preparation by reduction of aldehydes, ketones, carboxylic acids and esters. hydrogen
bonding. acidic nature, reactions of alcohols. Dihydric Alcohols: Nomenclature,
methods of preparation, chemical reaction of vicinal glycols, oxidative cleavage
[Pb(OAc)s and HIO4] and pinacol-pinacolone rearrangement. Trihydric Alcohols:
Nomenclature and methods of preparation, chemical reactions of glycerol.

Phenols: Nomenclature, structure and bonding, preparation of phenols, physical
properties and acidic character. comparative acidic strengths of alcohols and phenols,
resonance stabilization of phenoxide ion, Reactions of phenols: electrophylic aromatic
substitution, acylation and carboxylation. mechanism of fries rearrangement, Claisen
rearrangement, Gatterman synthesis. Hauben-Hoesch reaction, Lederer-Manasse
reaction and Reimer-Tiemann reaction.
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Unit-IIT Aldehydes and Ketones:

Nomenclature and structure of the carbonyl group. Synthesis of aldehydes and
ketones with particular reference to the synthesis of aldehydes from acid chlorides,
synthesis of aldehydes and ketones using 1,3-dithianes, synthesis of ketones from
nitriles and from carboxylic acids. Physical properties. Mechanism of nucleophilic
additions to carbonyl group in benzoin, aldol, Perkin and Knoevenagel condensations.
Condensation with ammonia and its derivatives. Wittig reaction, Mannich reaction.
Use of acetals as protecting group. Oxidation of aldehydes, Baeyer-Villiger oxidation
of ketone, Cannizzaro's reaction, Meerwein-Pondorf-Verlley, Clemmensen, Wolff-
Kishner, LiAlH4 reductions, Halogenation of enolizable ketones. An introduction to
o,B-Unsaturated aldehydes and ketones.

Unit-IV Ethers and Epoxides:

Nomenclature of ethers and methods of preparation, physical properties. Chemical
reactions: cleavage and autoxidation. Ziesel’s method of synthesis of epoxides. acid
and base catalyzed ring opening and orientation. reactions of Grignard and
organolithium reagents with epoxides.

Carboxylic Acids: Nomenclature, structure and bonding, physical properties, acidity
of carboxylic acids, effect of substituents on acid strength. preparation of carboxylic
acids. Reactions of carboxylic acids, Hell-Volhard-Zelinsky reaction. Synthesis of
acid chlorides, esters and amides. Reductions of carboxylic acids. Mechanism of
decarboxylation. Methods of formation and chemical reactions of unsaturated
monocarboxylic acids. Dicarboxylic Acids: Methods of synthesis and effect of heat
and dehydrating agents.

Carboxylic Acid Derivatives: Structure and nomenclature of acid chlorides, esters,
amides and acid anhydrides. Relative stability and reactivity of acid derivatives.
physical properties, interconversion of acid derivatives by nucleophilic acyl
substitution. preparation of carboxylic acid derivatives and chemical reactions.
mechanism of esterification and hydrolysis (acidic and basic).

Unit-V Organic Compounds of Nitrogen:

Preparation of nitroalkanes and nitroarenes. Chemical reactions of nitroalkanes.
Mechanism of nucleophilic substitution in nitroarenes and their reduction in acidic,
neutral and alkaline media. Picric Acid.

Alkyl and Aryl Amines: Reactivity, structure and nomenclature of amines, physical
properties, stereochemistry of amines. separation of a mixture of primary. secondary
and tertiary amines. Structural features effecting basicity of amines. Amine salts as
phase transfer catalysts. preparation of alkyl and aryl amines (reduction of nitro
compounds and nitriles). Reductive amination of aldehydic and ketonic compounds.
Gabriel-phthalimide reaction, Hofmann bromamide reaction. Reactions of amines.
Electrophilic aromatic substitution in arylamines, Reactions of amines with nitrous
acid. Synthetic transformations of aryldiazonium salts, azo coupling.

Books Suggested :

AR~

A Text Book of Organic Chemistry : K. S. Tiwari, S. N. Mehrotra and N. K. Vishnoi
Modern Principles of Organic Chemistry : M. K. Jain & S. C. Sharma

A Text Book of Organic Chemistry: (Vol. I & II) O. P. Agarwal

A Text Book of Organic Chemistry : B. S. Bahl and Arun Bahl

A Text Book of Organic Chemistry : P. L. Soni

Organic Chemistry: (Vol. I, II & IlI) S. M. Mukherji, S. P. Singh and R P. Kapoor
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Paper-1I1 (CH-203): Physical Chemistry

Duration: 3 Hrs. Max. Marks: 50
Note: The question paper will contain three sections as under —
Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part.
Total marks : 05
Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words.
Total marks : 25
Section-C : 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted.
Total marks : 20
Unit-I Thermodynamics-I:
Definition of Thermodynamic Terms: System, surroundings, types of systems,
intensive and extensive properties. state and path functions and their differentials.
thermodynamic process, concept of heat and work.
First Law of Thermodynamics: Statement, definition of internal energy and
enthalpy, heat capacity, heat capacities at constant volume and pressure and their
relationship. Joule’s law, Joule-Thomson coefficient. Isothermal and adiabatic
conditions for reversible processes. Calculation of w, q, dU & dH for the expansion of
Ideal gases under adiabatic conditions for reversible process.
Thermochemistry: Standard state, standard enthalpy of formation, Hess’s law of heat
summation and its applications. Heat of reaction at constant pressure and at constant
volume. Enthalpy of neutralization. bond dissociation energy and its calculation from
thermochemical data, temperature dependence of enthalpy. Kirchhoff’s equation.

Unit-II Thermodynamics-II:
Second Law of Thermodynamics: Need for the law, different statements of the law.
Carnot's cycle and its efficiency, Carnot-Theorem. Thermodynamic scale of
temperature.
Concept of Entropy: Entropy as a state function, entropy as a function of V&T,
Entropy as a function of P&T, entropy change in physical change, Clausius inequality
and entropy as a criteria of spontaneity and equilibrium. Entropy change in ideal gases
and mixing of gases.
Third Law of Thermodynamics: Nernst's heat theorem. Statement and concept of
residual entropy, evaluation of absolute entropy from heat capacity data. Gibbs and
Helmholtz function’s: Gibbs function (G) & Helmholtz function (A) as
thermodynamic quantities. A&G as criteria for thermodynamic equilibrium and
spontaneity, their advantage over entropy change. variation of G & A with P.V. & T.

Unit-III Chemical Equilibrium:

Equilibrium constant and free energy. Thermodynamic derivation of law of mass
action. Le chatelier’s principle. Reaction isotherm and reaction isochores, isochore-
Clapeyron equation and Clausius-Clapeyron equation, applications.

Phase Equilibrium: Statement and meaning of the terms: phase, component and
degree of freedom, derivation of Gibbs phase rule, phase equilibria of one component
system-water, CO, and sulphur systems. phase equilibria of two component system-
solid-liquid equilibria, simple eutectic Bi-Cd, Pb-Ag systems, desilverization of lead.
Solid solutions-compound formation. Congruent melting point (Mg-Zn) and
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incongruent melting point (NaCl-H,O) system. Freezing mixtures: acetone-dry ice.
Liquid-Liquid mixtures-Ideal liquid mixtures, Roult’s and Henry’s laws, non-ideal
system-Azeotropes-HCI-H,O and ethanol-water system. Partially miscible liquids:
phenol-water. Lower and upper consolute temperature. effect of impurity on consolute
temperature. Nernst Distribution law-Thermodynamic derivation, applications.

Unit-IV Electrochemistry-I:

Electrical Transport: conduction in metals and in electrolyte solutions, specific
conductance and equivalent conductance, measurement of equivalent conductance,
variation of equivalent and specific conductance with dilution, migration of ions and
Kohlrausch law, Arrhenius theory of electrolyte dissociation and its limitations, weak
and strong electrolytes. Ostwald dilution law, its uses and limitations. Debye-Huckle-
Onsager’s equation for strong electrolytes (elementary treatment only). Transport
number: definition and determination by Hittorf's method and moving boundary
method. Applications of conductivity measurements: Determination of degree of
dissociation, determination of K, of acids, determination of solubility product of a
sparingly soluble salt, conductometric titrations.

Unit-V Electrochemistry-II:

Types of reversible electrodes: gas-metal ion, metal-metal ion, metal-insoluble salt
anion and redox electrodes. electrode reactions. Nernst's equation, derivation of cell
E.M.F. and single electrode potential, standard hydrogen electrode, reference
electrodes, electrochemical series and its significance. Electrolyte and Galvanic Cells:
Reversible and irreversible cells, conventional representation of electrochemical cells.
E.M.F. of a cell and its measurements. Computation of cell EMF. Calculation of
themodynamic quantities of cell reactions (AG, AH and K), polarization, over-
potential and hydrogen over-voltage. Concentration cell with and without transport,
liquid-junction potential, application of concentration cells, valency of ions. Solubility
product and activity coefficient, potentiometric titrations. Definition of pH and pKa.
Determination of pH wusing hydrogen, quinhydrone and glass electrodes by
potentionmetric methods.

Books Suggested :
1. Principles of Physical Chemistry : B. R. Puri Sharma and M. S. Pathania
2. A Text Book of Physical Chemistry : A. S. Negi and S. C. Anand
3. A Text Book of Physical Chemistry : Kundu and Jain

Paper-1V (CH-204): Chemistry Practical

Laboratory Course : 120 Hrs. (4 Hrs. /Week)
Practical Examination 5 Hrs.
Min. Pass Marks: 27 Max. Marks: 75
Distribution of Marks :

(6)) Inorganic Chemistry Experiment (two experiments) - 25 (10+15)

(i1) Organic Chemistry Experiment - 15

(iii))  Physical Chemistry Experiment - 15

(iv)  Practical Record (for regular students only) - 10

W) Viva-voce (for regular students) - 10

(vi)  Viva-voce (for non-collegiate students) - 20
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Inorganic Chemistry:
Two experiments-one from each section
Section-A 10 Marks
Calibration of fractional weights, pipettes and burettes. preparation of standard
solution. dilution-0.1M to 0.001M solutions.
Section-B 15 Marks
Quantitative Analysis:
Volumetric analysis
¢ Determination of acetic acid in commercial vinegar using naOH
Determination of Alkali content in anta-acid tablet using HCI.
Estimation of calcium content in chalk as calcium oxalate by permangano-
metry.
Estimation of hardness of water by EDTA.
Estimation of ferrous and ferric by dichromate method.
Estimation of copper using thiosulphate.
Gravimetric analysis
Analysis of Cu as CuSCN and Ni as Nickel dimethylglyoxime.

Organic Chemistry 15 Marks
Laboratory techniques:
A. Thin Layer Chromatography: Determination of Rf values and identification of
organic compounds.
e Separation of green leaf pigments (spinach leaves may be used)
¢ Preparation and seperation of 2,4-Dinitrophenyl hydrazones of acetone, 2-
butanone, hexan-2 and 3-one using toluene and light petroleum (40:60)
e Separation of a mixture of dyes using cyclohexane and ethyl acetate (8.5:1.5)
B. Paper Chromatography-Ascending and Circular: Determination of values and
Identification of organic compounds.
e Separation of a mixture of phenyl alanine and glycine. Alanine and aspartic
acid. leucine and glutamic acid. spray reagent-Ninhydrin.
e Separation of a mixture of D,L-alanine, glycine and L-leucine using n-butanol:
acetic acid:water (4:1:5) spray reagent-aniline hydrogen phthalate.
e separation of mono saccharides-a mixture of D-galactose and D-fructose using
n-butanol:acetone:water (4:1:5 ) spray reagent- aniline hydrogen phthalate.
Qualitative Analysis:
Identification of an organic compound through the functional group analysis,
determination of melting point and preparation of suitable derivatives.

Physical Chemistry: 15 Marks
Transition temperature:
e Determination of the transition temperature of the given substance by
thermometric /dialometric method (e.g. MnCl,.4H,0 / SrBr,.2H,0)
Phase Equilibrium
¢ To study the effect of a solute (e.g.NaCl, succinic acid ) on the critical solution
temperature of two partially miscible liquids (e.g. Phenol-water system )
e To construct the phase diagram of two component (e.g. Diphenyl-
Benzophenone) system by cooling curve method.
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Thermochemistry:

e To determine the solubilies of benzoic acid at different temperatures and to
determine AH of the dissolution process.

e To detrermine the enthalpy of neutralization of a weak acid weak base verses
strong acid and strong base and determine the enthalpy of ionisation of the
weak acid/weak base.

¢ To determine the enthalpy of solution of solid calcium chloride and calculate
the lattice energy of calcium chloride from its enthalpy data using born haber
cycle.

Books Suggested:

1. Practical Chemistry: Giri Bajpai and Pandey, S. Chand & Co. Ltd., New Delhi
2. Practical Chemistry (Hindi Ed.): Suresh Ameta & P. B. Punjabi, Himanshu Publication
X X
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famatfraetrr &1 fFafafa  o/qa  tHowEiedfas Al & S H
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faftet wd Rt ot sfufwan)  fewmeifeafas o wwm @t fafEr,
ST W fASTefihian] &1 9eTd |
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A, ™ Ud SEEE Wem Hoeu=eH| fufhe emeA|

Tfohel U TR WiG: fRawiearn, T #1 S we A, wifae
orerd, WA et rferarem wafhe, fdee wd qdies AT T gereeon
THHT 1 &Rpdl W SAh] G HT JOE| WG] T S & &9
T A oau Ufekhd o T wHAT & oW &1 fafest (A @fet @
TSl ® STEE )| Uleeslfesd d Hiw AR & STEfId  THIAR
fifsre-dfermees gyeiow  afafean,  eTRHA-siEmES AR WA Wi
affpart) e At ¥ soeen TRl Wk ufieenm UHET @l Aeed
AT & Wy At | TRESEAIEE daui &1 Gveul ®UaR0, TS |

YY9A-101 (CH-203): *iifas w@me
The Tafy: 3 sifysham sish: 50
e T@ WA UF § 03 WU T TER @
Gugs A : TH GIE H TH A WA TEH UIE THE W 02 A WeH od [U
FHA 10 T YA B YIH Y YA HT IAX A 20 VRN H T
el 3k : 05
TUS § : TH WS U YIR THE U 02 WH od T KA 10 WA THN TR
THE Y Th WA 1 991 W gL hA 05 AT & S I BFIl T
YT T SR TN 250 IR W @l |
HA 3k : 25
s § : W @S Y 04 WA IUATHS e (W H 9 oft ' wehd ®) W weft
ghrEal 0 oW fRu Se, feg w 3E W ww 9 sAfus W W@ o'
A Y & IR A G FITSE T R SO O 500 Year H el
| FFH : 20
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gh13 -1 SaTTfasl-1:
SHMAHRT & i GG o, URUwd, 99 % YRR, WiEg-uer
TAF-AET TUIEH, STERel T U hed Ud 3T Agsed (favee)l e wfas
Uk, ST TH S Gehod
FomIfasl &1 9N fEw: yFeeE, odfe o wd gl e (TOe) &
qfeaqmer, So-eniar, ferk omadd w 9@ W Sw-oifiard T S A
el S A w1 T, Ja-o9mEd O, ek vl SohHYE WRE & fag
TUAHE T TSI WHH PRl § TRyl W WER % fou w, q, dU W dH
i UG
SH-THMEA: A %], W e Toedl, SO Goheld sl & sl 98
T 3He ANl feer q@ g fer oudd Wil e SerEieIe wt
el Sy-fadeM ool TS SHB! SSHI-TEMENS STRS! ¥ TUMAT, THed Wi
aa W i feefe e

gh13-I1 SearTfaehi-11:
SwETfasel &1 fgala fam: fem =) omavasar, a0 = fafi wom, wHk
Wh T SHH! Al HHE YHA, qTERH T SN SHM
Tt $ GheUqdl: Td Ol Thed & ®9 H, VI T® Hod & &9 H
TEd, P 94 T & Wad & ®1 § T, «iifqer orEeen ufiedd # g
fedd, FAfaaE SEudl, Wa: Td W fawel fuier # werdt @t sfien
smeyl el T e % fHeor § wd aftedH
FHMIfast &1 qaEd fam: == 3o fagra, o/mwe Terdt woe Td gwo,
T oTfidr oMl ¥ FRue W @t TEn fies ud doWeleest wed: fitss
T (G) 9 TOWEIES e (A) SETIaet TN & w9 Wl Swmfaet @
W UREdd Wa: WRH K A 9 G & iR @ T & e W38k
@I OP,VUEE TH URadd & @Y G 9 A § ufedsl

H1E -1 Tt 9r:

= et e gEd 90 geAarun R frem o e afaer frmer e
Iaferd w1 Tm, geardt i we wneadite iR, SHeTIaie-arerud
TS FANGIG-FARA THHIO, YT |

YT r: WAL, e Ud W@ad Hie Y& b wUH TH e ored| fisy
geen fam w1 A T ses d9-9e, CO, W S d & fau wewen
=) fgeesw d9-3m-3d, W@ IfFew Bi-Cd, Pb-Ag o, d@r faxsidieon
3w faaA-difer oo, wafme® e (Mg-Zn) T8 STEETT e (NaCl-
H,0) W Akl w1 o1l fedfiehor oo edieq-r %1 ga-ga sy
Tg fagu, Usa wd e w1 W, oyl dF-feR wFenemisi-HCI-H,0 T
TIATA-STer a1 ST fogoig so-wiHia-sal S=9 wd fe dfaew 4,
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dfger ™ W SHIGA w1 Y@l A w1 foawwr fem-sem nfaer e,
YT
gH1g -1V fagaarE-1:

for@-vare: wqet T foR@-sterem foemat # for@-vere, fafme =R,
qedTh! ATchdl, qodich! ATCiehdl T HIUA, A0 & ¥d qodleh! =eashdl TH
faftre =@ §  dfedTl et w1 R W wiemsw e,
foga-emereat & fadem w1 onféfem fagia @ Suel dHMl @ T yEd
foga-oTTeredl dReaee &1 agar M, SWm w@ Wl yew  fagd-eaerea
&% fau feaR-gha--arR Tl (Faa Gifes fag=" ame)1  sAfieie:
TR @ feerw 9 wa-dw usfa g fERon Seekar @A @ SeErard:
foarsm @ET & UM, oAl % Ka 1 WO, ofc9 faem @eon & foeremn
TUARA 1 HIOA|  HTeTehdTHTd  STTHTH

sh1s-V faga@mE=-11:

SChAUME  TOFSiEl & WhR-TG-WIq SO, UTq-oq S, eT-sifaed e
HUH, SUMEE SOddS| Soede MR Te Wi, el EMLF wT
T w e Towde fave, WHe BRSNS Toede, R Tolgdle-HMS
Toge favE, Sga-TaEttR vl UE el @refean dgd-orueed e iieeHl
U1, SChAU U STchAUd dcd, dgq-TEEtie dol 1 WEREd  feuen do
% EM.F W6 8% W, 4 & EMF &1 e da s & fog
(G, H ©d8 K zenfe) o nifqel-afyrt &) oM gau, wifaed @ g e
TWEeds| AR TE AR ed Wigdr 9o 9 §fy fava, wigar Sl Wi
SUARTAME-3ET &t WASiehare, fooaar UHAwa @ "feadar el favemrd
3|l pH W pKa &1 TRV, TESRM fFaeRgM W@ o8 SoFde &
0 faveardt fafeat @ pH &1 @M

J¥AUA-TIV (CH-204): 9rAifiteh A

ERIUNIGIIRCRER| 120 B (4 ©=/T@TR)
AT aeT : 5 T
=[AqH IR 27 sifeshad efh: 75
3 favrsm:
FFEHH WA T (R ) - 25 (10+15)
HTEh WA TN - 20
oifge @A & - 10
e wE g (Raa fafga fenfiEt & faw) - 10
Hifgs (Frafma faenfefat & fom) - 10
e RSEEIC) forenfefat = ferm) - 20
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T THEA:
-3
e ael, et 9 fauet w1 siEmeAl wHe faedt w1 s 0.1M
faer@t &1 0.001M T AIHIT HITI
-9
TS fagesn:
ST fidta fargerson:
(37) NaOH & v g0 =uiikes fares o wdifes st &1 fasfwor |
(9) HCl & W& 3N T=-Ufe oo § &R 1 frerfor |
(9) UMD g At § Sufterd hfevrad SieT w1 whfevtem  sffeFsiele
* w9 H fruRor |
() V@ I weral w1 EDTA G WO |
() <Emre fafy g W TE Bieh & e T WA |
(%) amewe fafy g & &1 a9
T favason
Cu % CuSCN & &9 H g Ni &1 fifea crEufucramsiesic & &1 o
fargermon

ST EEA:
gatTeer  gifafeEt:
3 Yqell WXd quict@sht: Rf T &1 AOH TS HEe AN B Gl
o T ufcmal & Uil &1 JoFiwl (Ve i gfadit & o wW § o
THT 7)1
® T W Tk UM @ (40:60) TREMT w WERT H oWy UHeM,
2-FJAM, TFUA-2-311 W TFUA-3-31F & 2 4- SRR TTRIeS I
AT I TAMT T ITRT JAFHIT HIAT
* TEFARFHT TH THAWHRZ (8.5:1.5)% fHswr g W&l & fagw @
GF |
9 SIS gufdEsl: RIS td agdd (FarsR) Rf OF &1 W9d T
HTe(eh AR HT favero |
o B TAH T TARHH, T T TR o, wgdH Ud Tqefhe
s & fagon &1 gusFw | fefer-feogsam sifvsdes|
o fogmm ofveds fMREfET §U n-sgiaTHfewmsmasa (4:1:5) &
fagor & IW@E ¥ D,L-TAH, TEREM W L-gEA & fayon 9
GFH|
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fogwm afemds el ergiod doe g SgeATeluHEH S (4:5:1)
% fasor & ST ¥ D-Tiewes T D-BFeN W fAym ¥ guw
HET

oS faveyn:

3fad g1 dqlhT h Tl

Hifae WEA:

HhUT dqT9:

& gu W (S|EInd MnCl,, 4H,0 / Sr Brp,.2H,0) @1 amafafq /
gEafafd (Dialometric) fafer g Traor amq w1 ferfon

qraegr qrHy:

q v faerm faoedt (SeeTne WiAid-Sia OF) & hifae faaa g
R faerm (@MY NaCl, Tl 3=) & T9E &1 S|
Yhaed o fafy g0 fgeesw @3 (S SRGHAUHHA-SFA®EH) &
AT ARG hT ST |

SSHT T

fafr qmdt W aiss ord %1 fuRr wd S WA §R AH W
fefor |

[A T/HR H T H/IAA STl R SAHI HT TS
O T oo STA/Secl &R o STl i Tl 1 A

3@ HiewTH FARES & oo ® TON HT WO T aH-gR =
% g0 TUeW Sl Wl WEEAT Y hicHdd FANES i Seleh el
T O
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