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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-1I CH-101 Inorganic Chemistry 3 Hrs. 50

Paper-I1 CH-102 Organic Chemistry 3 Hrs. 50 54
Paper-111 CH-103 Physical Chemistry 3 Hrs. 50

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

B.Sc. (Part-II) 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-II CH-202 Organic Chemistry 3 Hrs. 50 54
Paper-111 CH-203 Physical Chemistry 3 Hrs. 50

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

B.Sc. (Part-III) 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-I11 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-ll) 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-III 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 NH3 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:

SAURAE NI N

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-1 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.

Page 4 of 18



Syllabus: B.Sc. (Part-1l) Chemistry
University of Kota, Kota (Rajasthan)
for the Academic Session 2023-2024

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: electrophilic aromatic
substitution, acylation and carboxylation. Mechanism of Fries rearrangement, Claisen
rearrangement, Gattermann synthesis, Hauben-Hoesch reaction, Lederer-Manasse
reaction and Reimer-Tieman 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, LiAIHs4 and NaBH4 reductions.
Halogenation of enolizable ketones. An introduction to o,B-unsaturated aldehydes and
ketones.

Unit-1V 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-Zelensky 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:

SAUAE NI

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, Il & I11) S. M. Mukherji, S. P. Singh and R P. Kapoor

Paper-I11 (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-1 Thermodynamics-1:

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,
q, 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-I1:
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 criterion of spontaneity and equilibrium. Entropy changes 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: 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 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 consulate temperature. Effect of impurity on consulate
temperature.

Unit-1V Electrochemistry-1:

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 thermodynamic 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:

e Inorganic Chemistry Experiments - 20

e Organic Chemistry Experiments - 20

e Physical Chemistry Experiments - 20

e Practical Record (for regular students only) - 05

e 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
e Determination of alkali content in antacid tablet using HCI.
e Estimation of calcium content in chalk as calcium oxalate by permanganato-
metry.
e Estimation of hardness of water by EDTA.
e Estimation of ferrous and ferric by dichromate method.
e 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)
e Preparation and separation 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>O / SrBr2.2H,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 solubilizes of benzoic acid at different temperatures and to
determine AH of the dissolution process.

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

e 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
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ARIF-NoSH—aell, FelF-9d, aAreb—fbeR, LiAlHs TG NaBHy 3MUaI |
SATATSOIdd DICHl DI BATTHDHRIT | o, —NHJC Tfesslge] Ud DIkl &I Uh
qR=d |

SHIE—IV U9 Td sUlaasss:
s‘sm‘?ﬁdwmwwqdwaﬁﬁm Afifdre qorrt | varatte sifafbard—fageT ud
{fld(’ﬂld‘{'llcbﬂull STl — ﬁfﬁl QHICN'II{%S HIAYT | 3FA—ER SN SINI S'gLIICNﬂSG

I BT G G AffaE, R sifMede Ud wEfood  Aiffel @
ERIERIEE R RS GIE

Preifdaferd

AHSHRYT, AT T4 §e4, 4ifces Jorer, 3l qHed, afdd el R UioReTfodl &
U | wrEdaierd Il & 99 B At eeifeafas swar @ fharg |
Tl—dlcale—olfelvd! AMAfHAT| IFd TaRIgSH, Uved, Ud UARSd & Ay |
BT oI Tl BT T | [ApraifRiciaR &1 fharfafer | gl & 9 &l
fafdt vd e sifafhard | Eissiaiere: #fd, TRSR® vd Hife®
3 R YhaTabldifddIfeTeh 3l @& a1 Al gd e i |
fgpmatfaafers oret: 9™ @I fAfeRT, ST vd ASielldR®l &1 9914 |

PITaferd A & Fed~:

I TARTSSI, TRed, VASSHd U4 37 URISSIssd &l ARGl Ud A& | 37
=1 BT IMUleTd AT | Hifcred o | AT ewTe! TRYS UicReIms §RT 37
U BT AAR—URGT | PIaidaeld FF Fed=Il & g9 ol [t a e
MATHATT | 3Fell & URSAHROT Ud STt TS (3Tl T4 &) & foharfafer |

SHIS—V ASSIo & HEd AD:

AEciUch~d Ud AT & g9 @ S| Fscivena & RIS
AR | ARSI @ ATl wfoRemu= sifafsamstl @ foharfafsr gd S+Ha@r
R, NI TG S A § emmeye | fufhe erel | RAMTSSIUNRE:
rfAfhaTeierdT |

tfeder v TReT T

Tl @ AR Ud AMERY, Hifae queE, UM BT BifdERard | e,
fgciaed Td qeilge VHIAT BT GUFHROT | UHIFT &1 fR$AT IR IAD] GRAIS Bl
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T | YTaRelT IRV ARG & ®wd H VA oduT | Ufewed d URT THHT &
I @1 faftdt Arser Afel vd A18cisdl @ U g0 | UfessIfed d dIeld
IIRTRT & AT THHIART | AfTTT—forss GIivor JfAfhar, ThaT—aMHSS
JfHAT| THH B JAWHAN | TR THHT | soldeEel ORAfed Ui |
UHEl @ AI8ed Il & A1 SIHfshad | TRASESIIH aul & H3eivd

™UTARYT, USIT GIH |

YIUF—111 (CH-203): HIfd® &

TR 3afd: 3 T IHaH 3ih: 50

dlc : 39 U U9 § 03 WUs 9 UBR B
Qe I 9 WUS H UP IR U RoTaH Ud 3Hhls I 02 oY U ofd 8¢ Hal

s 9

10 Y U BRT | UAS oY UeH BT SR HT 20 Wl # 2 |

@l 3D : 05
9 QGUS H YRS $HIg ¥ 02 UTH ol Y {A 10 U 81l | ISP Sdls A
T U B I DR gU Bl 05 YAl & IR o BT | YD U Bl IR
ST 250 WRT H B |

Bl 3D : 25

uE 9 : SH @US H 04 UYH IUHATHE BN (U H AN Al & Adhd =) S A

sHIEAl # 9 Ry S, g vh 3aE 9 Us 9 e yed wE gEm | a
Uel & SN o O 2 [Ud U BT SR o9 500 vl & 87|
@l 3D : 20

ghIe—1 SHFIAHI-I:

SHMTTST Ul &1 aRWNY: o3, gRured, onfe| o3 & yeR, Affa—amn ud
TIAF—HHT O, ARl UG U Wl Ud S ddhold | WD UshH, ST Td
BT BT |

SENTAD] BT J2H 1

B, ARG Holl Td Yol JHSAT (THAl) @l aiR9T, FsAT-aTRar, ReR smaas
Tq &M@ R SE—YIRAY U4 S 7 qEE | Sl Bl TH, S[e—2mE one,
hA AT | ISHAY UpAl & oy FHAMU UG wgSH UshA SfaReqT H 3fesl 19
TR & foIv w, q, dU Ud dH @ TOM19 |

SHHT—THTI:
HAFD SfaRT, AFS ARG T, S Fheld &I o9 BT 94 I IHD JUANT |
Rer T@ 7 ReR Iudd WR JAMWhAT ST | SIHTIBROT BT T | seI—faarei
SOl Ud ISP SHH—IIR™ING hel W 0T, T &I 919 R fF9Rar | fhars
HHIHT |

ghIe—I1 HHERIDHI—IL:

SENTfAS! & fga Ham:

| & mawedr, um © AfY= BoF, dHc I% Td ST C&TaT | brAie Yoy |
Tl & Hheur:

T RN B & A H, VI TD Beald & wd & U, P 9T & Had &
wU #H U, 9ifde oraven uRadd # Trerdt uRadH, oliRiad S/ Hdr, Wd: Ud
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| YR § gl @1 T | ereel W\l ud T & fHsor § gl
IR |

wmmi%rcr?rmq-cﬁuﬁm-

T ST RIgTd, @9 Uil HF Ud RN, SRl 3hs I AU Ty
B 0T | st T gcHglecol Hald; SIS IR & §9 § ] ®ed (G) @
geglecS B (A) | SIS A Td WU URadd 4 A 9 G @1 AR
g TSI @ G § SHD A P,V Ud TS WA G g A § uRad |

3Pi—I1I RIS A
AR ReRl® Td Jad SHoll | SAMURD fhar M &1 Swrfae e | ar
Idfery &1 fm, gaard) Ifafhar vd aHeudie Ifhar, FHeIdh—deiuR T
UG FATRIIT—TURIA FHIGROT, STATRTAT |

TRl |:

$UF Ud UGl & 3k UIaRe, Ued, Ud waad dife, fred uraven e &1 e |
Udh gch & YRl A dF — Sfel, Co,Ud s T | fgged! & urawen 9w o3 —
orI—§d A, XA Ycfded Ph-Ag dF | O fdaud — HalTd i (Mg-Zn)
UG 3aiT i (NaCl-Hp0) & «rr It &1 fAmfor|  fBefiaxor  fAsor:
THCH—gh 9% | NR1% sl ga — wika—sid gd Malfea—aia 93 | S=a Ud
=1 el qm, |fdera a9 R srelfgar &1 y9ME |

SHR—1V RgaRar—-1:

farega-—yare: a@ﬁwﬁ@ﬁ—mﬁmﬁﬁgﬁ—m fafdre  =rerda,
qedTe! AT, Jedid! AADAT DT AU, TIDRV & W Jd! DA Ud
faf¥rse =rerepar § uRqd | Il BT JTHT UE aﬁw o, ﬁgﬁ RG]
@ A @1 oRfFId fHgid Td S¥al I | gad Ud udd faga—siueey |
JCdles BT dgal M, $9d SUAN Ud AN | Yael fagd—siuecal & fory
fSIE—The—NITR TR (el URMAG fadem 71=) | aifdreie: oy ud
fEe 9 Ia—dr ugfd gR1 MR | aeedr Ae @ TR fadree A
I UM, 3 & Ka BT A9, ATABAHTYT FTATI |

SHR—V ﬁgﬂwm
Sopaild goragiel & Yo AH-oTg IO, eIg-erg S, erg-dfderd eav
FEUIH, SUTTTIT FAdES | Solders FAHATY | Fe FTHIBIIT, Aol EMF &I e
Ud Udhd Soidele fdd, AFG BIgSIoF Soldels, a9 Sodcle—dMd Soldcls
foqa, Jga—<aate aoft wd ger Afedr| dgd—eMucy wd Al 9d,
AU Ud rahAil e, JEd-—RMNR—IMS dall &1 WREREG Fwuor | dd &
EMF Ud S®T A199, Ao @& EMF &1 3ifAded | Ao fifhar @ folv (6, 1 U6 K
SANR) SFHNIGI—IIRRT S TOAG | gaul, WRIAMd Ud BSgiold  WREATec |
AT UG S IR Aigar Ao 9 G fawa, digdr ddl @ ST,
JMIAT B HASTHATY |
faeTadT [Urhel Qd Afhadm Torie | faveardl srgHa= | 3fed fderd Taol & fderad
TOHA & AYA | pH Td pKa DI IR, BESIOA Scidgls ®I HM oid gY pH Bl
feiRor | g 9w fhar @ fharfafd, guskad-gSld EHIeRUT,  ofduil @l
ST |
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Y9S-V (CH-204): JTEIR® A

UIfTe UIgashd 4 €90C / AWE RS RleT : 5 €ue
Hferpad 3 1 75 3 =gATH S<A0Teb 27 3
3w oo
31¢bI6iIr‘\'ICb AT YN — 20
BTef~Th AT TIANT — 20
Afdd AT AT — 20
RIS B gRA®T (Bae Fafrd faenfial & forg) — 05
ARae (Fafaa faenfal @ forg) — 10
ARgd (FgiureT faenfear & form) — 15
ABED AT
HT—3T

A=A @ict, |geel g fauci &1 3fendd | AMd f[ae@dl &1 a9[T| 0.4M e
BT 0.001M TP TIHROT BT |
HRT—q
AEMT® fageryor:
A= fagemor:

(31) NaOH & UIRT §RT ARG (RS H THIfCH 37l BT HeIiRor |

(@) HCl & TN §RT Tel-URTS Cdeic H &R &1 Heivor |

() TRHTHMICR §RT A6 H SURT Bfc?Tad 33 BT dfeed 3ffdoieie

@ w9 # fAgRor|

() ST & HORAT BT EDTA §RT AN |
() SremHe faf gRT B vd BR$ & T ST A |
(®) ArIIehe AR §RT HIUR & AU |
ARTHAD fIgelTor
Cu T CuSCN & &Y H g Ni &1 et SR arsiiaoi™ & 9 H fageyor |
CACIRCARGIREE
AT ATfaferT:

31 Udcll URA qUIeRgd): Rf A &1 ATOH Ud Brdf=id AfTdH B Igar==T |
o B Ulcqdl & qUIidhl BT YAFHRYT UTeld &bl YRR B W B H o Fhd
) |
e TIGET UG Tedh UgHodd @ (40:60) ASTOT &I AN # o UHIeH,
2—CAM, BaIAT—2—3F [d TRIA-3—3H & 24—IRASSIBTARgRol
I BT TN G IABT GAFHIT BT |

o ULIARRA UG UATHRE (8515)d MSIOT §RI IoTd] & [ASOT &l

GIFDHRT |
q PITS U RIS Td I (GTHR) RE AT BT A0 T
HTalTh YD BT fAATOT |
e i U Td TgdM, UAHT Ud GIcd Fel, ®XH Ud Teciid
3 B Sl BT gergavvl | frsdra AMdHe— 8IS S |
e n—CAATHIRTIFATA (415) & 07T & ST H  D,L—YaT,
TATGA T L-A BT H8107 | gaanvoT | fosdra AfaHe—Tsrgis |
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o FCAATACHSA (4:51) & MASOT & IWIRT ¥ D-Telgeiol Yd D-Haerol
BT AT F e AT | fSHIa ABHADH—Mel BTggio Jolc §R]
oS faweryor:
frarere W fawevor gR1 wrdfe difel &1 ugEd, Tedie H9d gl

S Ged= bR DT |

Mas R
HehHTT dTu:
o 3 gU U=Tf ;ITEROM MnCl,.4H,0 / StBr,.2H,0% T ATafifa / STsalifafd
fafr gRr FepHor a9 w1 AR
TR AR
o TI 3w Iy facuai Seevome wiFfad—SId dF) @ Hifde fdead arg
TR fder (Srevne NaCl, ARIMS ) & YATT &I eI |
o Ided T A gNT fguced dF Saevond SEBHENHHE—dIhHEH) B
JTARRT NG DI T |
S
o I Ml WR S=ifs®d 37T BT MR UG v Ushd §RT AH &7 FeIRoT |

o TIA /&R & UYdd &R /U 3Tl §RT ISAFIGROT B A B
AT T4 gde 3 /Gl &R B IARHROT Bl TIed] BT A |

e TN Hfcdyd FRISS @ A P TN BT AU U dH—ga) ah &
ERT Tl sl &l HBIAT U HfeddId deIRISS ®I SITddd ol df
ITOTT |

SN NN EEEEEEEEEEEEE x EEEEEEEEEEEEEEEEEEN x EEEEEEEEEEEEEEEEEE x EEEEEEEEEEEEEEEEEE
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