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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-11 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-I1 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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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 and
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 Lanthanides:
Electronic structure, oxidation states, ionic radii and lanthanide contraction, complex
formation, occurrence and isolation, 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.
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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 NHs and Liquid SO,.

Oxidation and Reduction:
Use of redox potential data-analysis of redox cycle, redox stability in water, Frost,
Latimer and Pourbaix diagrams. Principle involved in the extraction of the elements.

Books Suggested :

QAU AW~

Text book of Quantitative Inorganic Analysis : A. I. Vogel (Chapter — I, Il 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

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,
fingerprint 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.
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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.

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 with particular emphasis on 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 ketones, Cannizzaro's reaction, Meerwein-
Pondorf-Verlley, Clemmensen, Wolff-Kishner, LiAlHs; and NaBH4 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. Synthesis of epoxides. Acid
and base catalyzed ring opening of epoxides, orientation of epoxide ring opening.
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, chemical reactions of haloacids. Hydroxyacids: malic, tartaric and citric
acids. 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 acyl 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).
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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. Halonitroarenes: reactivity.

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 :

SIS

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 & III) S. M. Mukherji, S. P. Singh and R P. Kapoor

Paper-III (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, etc. 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 and inversion temperature. Calculation of w,
g, dU & dH for the expansion of ideal gases under isothermal and adiabatic conditions
for reversible process.
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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
thermo-chemical data, temperature dependence of enthalpy. Kirchhoff’s equation.

Unit-II Thermodynamics-1I:
Second Law of Thermodynamics: Need for the law, different statements of the law.
Carnot's cycle and its efficiency, Carnot theorem.
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
Helmbholtz function: 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-IIT 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 S systems. Phase equilibria of two component system-solid-liquid equilibria,
simple eutectic Pb-Ag system. Solid solutions-compound formation with congruent
melting point (Mg-Zn) and incongruent melting point (NaCl-H,O) system. Freezing
mixtures: acetone-dry ice. Partially miscible liquids: Phenol-water and nicotine-water
systems. Lower and upper consolute temperature. Effect of imurity on consulate
temperature.

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, 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
EMF and single electrode potential, standard hydrogen electrode, reference
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electrodes, standard electrode potential, sign conventions, electrochemical series and
its significance.

Electrolyte and Galvanic Cells: Reversible and irreversible cells, conventional
representation of electrochemical cells. EMF 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, determination of solubility product of a
sparingly soluble salt. Definition of pH and pKa. Determination of pH using hydrogen
electrode by potentiometric titrations. Buffers: mechanism of buffer action,
Henderson-Hazel equation, hydrolysis of salts.

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 : 4 Hrs. /Week Duration of Practical Examination: 5 Hrs.

Max. Marks: 75 Marks Min. Pass Marks: 27 Marks

Distribution of Marks:
¢ Inorganic Chemistry Experiments - 20
¢ Organic Chemistry Experiments - 20
e Physical Chemistry Experiments - 20
e Practical Record (for regular students only) - 05
® Viva-voce (for regular students) - 10
e Viva-voce (for non-collegiate students) - 15

Inorganic Chemistry:

Section-A
Calibration of fractional weights, pipettes and burettes. Preparation of standard
solution. Dilution-0.1M to 0.001M solutions.
Section-B
Quantitative Analysis:
Volumetric analysis
e Determination of acetic acid in commercial vinegar using NaOH
¢ Determination of alkali content in antacid tablet using HCI.
e Estimation of calcium content in chalk as calcium oxalate by permangano-
metry.
e Estimation of hardness of water by EDTA.
¢ Estimation of ferrous and ferric by dichromate method.
¢ Estimation of copper using thiosulphate.
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Gravimetric analysis
Analysis of Cu as CuSCN and Ni as Nickel dimethylglyoxime.

Organic Chemistry
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-Ninhydrin.
e separation of mono saccharides-a mixture of D-galactose and D-fructose using
n-butanol:acetone:water (4:5:1) 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:
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
e 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.

Thermochemistry:

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

¢ 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 snsssssnsnnsnnannas X ssssssssssnasnnnns X snsssnsnnnnnannnnn
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THFEREE aad & gadl Ta Affaaw, R afvede e wefateed
AR #1 suFAEsd ¥ iRy

wTdl fFafas 3

AU, G TH oA, iifas qued, o wmed, st wmed W wawenfut
HT TE| FEFEASR AT SHM bl fafeEil  Feifedfes STl Wi
) Ta-dicere-Sifent  afafpan o FOREEd, Ted, Td THESH W
YAl FEFAfR STl BT TU=EAl  foeRreifFdeiRRor &t fmenfafin
ATl % oM w1 fafEl T UEEte SR eEsieisT:  Hicrew,
TRl @ difew oveTIoTqW  UbbTdifraierh oAt & s i faft wd
Tt sifafward) fgemeifoaias srwer: sAM &1 faftml, son wd fAsiefieTnt
HT JIE |

wralfrafas smal & U

I FANGS!, TRH, UARSH TH o UTCRgReH H U TH A&
A AT hT oAufesh Tredl ofifass oo AR wfEer i
T A ofAl T STA-URadA|  weifFdfae oA gt % S Wi
fafeet 9 Tomte skt stall & TRdHW TE WA AUERd (ITRE Td
) @ frat

SHIE-V SIS & wIefeh FHieh:
T Teh—0 TS TEATHE & oW & fafeEi AEies=d  H qErEtis
affspamt) =g &1 ATl wfakers sifufmeet #v feenfafy wd s
T, g T REN WeAW ¥ ogEddl fuRe ol eTReITdew:
sifurframetterdn

Tfehed T TR Wi

T T A T AW, oifae qoed, WAt s Tifemame wfies,
fgdoes wd qeftoes UHAT T YR UHAT i GRAT W SRl GRS T
FE | TR TR SO % ®Y W UHA @l Ukl 9 R THAT &
I i fafedl (g AfRl e AEgEdl & smEeE gw)l Wesefed |
Fefre AR & emafyd wiHEewn Hfsue-dfauee gy stfafwa,
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TEHA-sEe  eifufpen WA o erfe | e WA W geleererd
Wfew  wfaeemod AT &1 AEeE owel ® WY et | eI
AU T HIATTT TAAOT, S A

JAYA-TIT (CH-203): iifas @A
qi&Er sEfy: 3w sifgaa sf®: 50

e ;@ WA UF G 03 WU T TER @
Gug F : TH GIE H TH A WA TEH UIE THE W 02 Y WA od  TU
FA 10 A YT THI TI® T YT HI IA I 20 VERT H OE
A FF : 05
g § : I WS H YAF THE U 02 WA od W KA 10 WA B YIH
THE U TH YT P 991 W gL FKA 05 AT & I I SN TSR
YT T SR N 250 IR W BT
HA 3k : 25
s § : W @S Y 04 WA IUARHS e (W H 9 oft ' wehd ®) W weft
ToRdl 4 9 fRu S, fhq @ TR W wR 9 dAfus wed @ '
A Y & IR A T ITSE T R SO NN 500 Year H el
HA FFH : 20
Th1S -1 SeATIfasl-1:
SHMfAHRT 9T w GReTeTd: o, URued, omfel dF % YRR, WiHd-uen uw
TEAA-AEAT T[OYH, AT TH U Hod Td 3T STahald| SSATIAS WehH, ST
Td HE Hheul

SHMTfdst &1 9w fEm:

TFHRUA, SMAid o uwd YU F (TOed) &t ufkemwr, SeA-enfar, fer
AT T TE W SW-UNE T 3R WA gl S| e fre,
S[A- YA TN, kW A9l SGRAUIY WRH & fAU WHAMdE T S TR
e W eMeyl W WEOR % foU w, q, dU T dH 1 o)

ST

U STEEY], WHE GO Toedl, HO Gehed w1 ?H 1 fEH 9 €
T feeR @ @ fer eudd W erfufper S SIEHRTT @ wed
SU-fade ol T SRl HH-THMEM SHE] W UM, TEeW wl qh W
faufan foafe g
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gahs-11 SsurTfasi-11:
SHATfael &1 fgata faw:
a1 oevIwar, fam & fafa= wem, sHic 9% TS IUHI <Al e
et

T4t &1 Heheul:
T SFET T & ®9 W, VI TS ®ad & ®9 H Tdql, P9 T &
Ted % ®9 O TEd, Yifqe oewen ufgdd o Tt URedd, werntdgd
AT, Tod: Ud A fAufor # werd @ offen eneyl W wd v &
fagor ¢ T wfed

SHATMfART &1 qdE fam:

T oo fagra, SEvi UM #YM Ud UWoN, SSenar swehel o fAwue
Tt & AN fies e SoWelees WM snTaet URTE % ' § fiew
T (G) 9 ToHRIES Wed (A)l TSN W TE TEd¥RH UReadd § A
T G H HEE T TM H qAT H IHE AT P,V TH WA G T A
T gfEdH|

s -1 TarEts 9
g feotie wd gFa el sEut Ghr fem @ swnfaeE fREmEl o
e w1 Tm, geardt i we wweudite StffEa, EHeTIaie-srerud
T FAlTa-FAURA THEHI, SYAATET |

YTaET 91

HIA TS TR & HA: WeReN, T, UWd TdA wie, few weem fEw @
T T SRS % WERem 9= 9F - S, €O, T s o fgEewl ® wewen
= 9 - IE-Fd G, WA PefFehk Ph-Ag WAl W fa@dd - wahtmEw
e (Mg-Zn) T8 3@a e (NaCl-H,0) & ®ier aifiehi w1 fomon
fedfreor fasor @ wHReR-I 9%l oA fHsmie ¥@ - wAa-Sa T
frenifea-sar &= S=4 ud fae dfge qm, d@foed 9w W SwIfEE #1 e

sHR-1V fagaara-1:
foga-vamg: wiqget W faga-emweem faeedt § fogm-vems, faftre  =mereR,
qedih! ATcehdl, qodich! Teiehdl T HIUA, A0 & Wd qodish] =eshdl Td
faftre =mar @ ufedTl et w1 R W wiemsw fem,
for@-stoeredt & foAem @1 onfew fagid @ SER WWl gEd T yEd
foga-omered)  siearee w1 agm fEW, T swEm T @Ed ge
fora-aTaeredl & fau feaR-goha-arR Tfiew (Fad gRfTs foe=m =)
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ARTTHAIE: ufeer Td feerws @ wA-dwW ugfd g YN =retedr @99 &t
SUIATAT: fo@rsM O &1 TUMT, STl % Ka T HIYA, STCIohdTHIdl  STHTIA|

13-V fasa@mE=-11:

IChUUT TOFEiSl % WRR: TH-oTq ST, WTq-eq ST, ed-effaed o|o
HUPH, SUMEEH OS] Toddls  ANMRRAdl e §Hieto, Hel EMF Wl
i w e Towde fave, WHe BRSNS Toede, R Solddle-HS
Tole fava, Sgd-vEmEtes 9 wd gTRl @refdan Sgd-stoeed wd feadt
U, SohAE Td SchATNE T, dga-THEE Hell w1 WEREE frego dd
%1 EMF TS THHT AU, ¥ & EMF & el da stfufean & faw (G,
H T8 K 3AIE) SENGH-ARTE & TOETE g9, WEayad Td gEged
eS| AR T fwEE Wed Wigar o 9 Ofu fava, diwar dar &
IYAATAE, 3MIAT Rl HASThTU

foeraar Awa Td dWikadr Uil favemrd oAl ofew faem @@ &
foe=aT UFWwA T WOl pH TH pKa T TR, BESISH SFIE bl A
od gL pH w1 FuRon swd: aw fRar & frafafy, tvewwm-tS@ O,
AU HT AATTATS|

J¥AUA-TIV (CH-204): rAifite A

EIRlIU Gl cRE D 4 WU/ e iR wer ;5 Eue
Afhad 3w : 75 R =[AdH IR ;27 R
3 favreH:
STHTATR  TEEH AT - 20
FHEH TEEA T - 20
oifqes wEA wEm - 20
TR FE G (S Fafm e ® ) - o5
Hifes (Frafaa faenfefat & fom) - 10
Tifess (sl fomfdr % o) -1
T THEA:
TAT-31

i dfel, sl a fayet &1 oRmeAl WHe fa@edt & oSAEn 0.1M
faeraat &1 0.001M T& AT HTI

-9

AT favewor:

-t fageror:
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(3) NaOH & WAN §RI =AM fove # wifesws v &1 feieor |
(@) HCI F YA FU T-TUEES Aol H @R w1 AR |
(9) UMD g At § O Sufterd hfevrad SieT w1 whfevtem  sffesiele

% w9 # frufto

(%) S I HIAT H1 EDTA G A |
() eEmpe fafy g7 wm @ B & emEE w1 W |
(%) omEEere fafy g0 wfR &1 9|

TIeas  favason
Cu sl CuSCN & ®1 ¥ d Ni 1 fifrad eEufUeraEsiesd & ®9 |
fargero|

ST A
gt gifafiEt:
3 Udel Wd dufd@s®l: Rf TF &1 HOH U FHEE A0TH Rl T
o T4 ufcqat & Tufepl &1 YUFHIOl (WeAw hi A O F FH K A

THd 7)1

® IR TS Tow UAfEW & (40:60) THsOT w WM H @ WHRM,

2-SYSAH, THFEA-2-3 W TFUA-3-3H H 2 4-SEAGEIh TR

AT I TAFT T ITHRT YIFHLT HIAT

* TEFARFHT TH THAWHZ (8.5:1.5)% fasr g W&l & fagw &

TTFHI|

9 &N duid@Es!: IRIE U6 daga (F@m&R) Rf AF &1 A TH

el AR T fageroo |

° Bf TAfH T ToEEH, TAH Td wOiide o, wIEH W Tqefus

3 & Thgon &1 guFeu fegwa sfveds-femsiel

® n-SEAaTHIfRTASA  (4:1:5) & fAHIW & IW@E ¥ D,L-Tet,

EHE T L-gEe & fagen § 0 guweeon foswm
AAfirereer-fTaTsfe|

* FLACTERA:SA (4:5:1) & THgU & IWAM ¥ DS TE D-

TS h THHOT G gud Hl foewE S emHe-uie gEgee dere
R

TS faversoT:

3fad g~ dqlhT h{HTll
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wifas @EE:
GhAUT 9
o f&¥ gu waref (SIETM MnCl,4H,0 / SrBr,.2H,0) &1 dmafafa / greenfafa
fafg grr Eswaor a1 i
I 9T
o T INiftrr faorm fooraal (SN wWHA-SI@ @F) & Sifaw faered dm
R faerm (@MY NaCl, Tl 3=) & T9E &1 STl
o Yo o fafy g fgeres 93 (/RN TRGHAUHHA-SF®MAM) &
AT IR I AT |
I WA
o fofir qmdi W SisHk oA 1 FUfor W S WA g AH W
fefor |
* A IR F YA &/TEA STA! G SAHABI H T Hw
O T oo STA/Secl &R o STl i Tl 1 A
* I wfcyan FONES & fao@d #! TIeW & A T SH-8R wh
% g0 TUeW Sl W WEEAT Y hicHdd FANES Hi el el
T O
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