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1st Year
Course | CourseNo. Course Name
Type Credits Credits
2010-2011 2011-2012
CHEM 7101 Physical Chemistry | 4 4
CHEM 7121 Organic Chemistry | 4 4
CHEML 7122 Organic Chemistry Laboratory | 2 2
Major CHEM 7141 Principles of Inorganic Chemistry 4 4
CHEML 7142 Qualitative Inorganic Analysis, Synthetic Inorganic 4 4
Chemistry and Elementary Crystal Chemistry
CHEM 7161 Fundamental Analytical Chemistry 2 2
Oral/Seminar 2 2
MATH 102 Calculus | 2 2
Minor | MATH 103 Analytic and Vector Geometry 2 2
MATH 104 Linear Algebra 2 2
PHY 111 Mechanics and Waves 2 2
PHY 122 Electricity and Magnetism 2 2
32 Credits 32 Credits




1ST YEAR

CHEM 7101: PHYSICAL CHEMISTRY | 4 CREDITS

1.

State of matter: Microscopic and macroscopic systems. Physical en@s. Properties of molecules.
Potential and kinetic energies of molecules. Degrek freedom of motion: translational, rotationalda
vibrational energy of systems. Quantization of ggeof particles. Spectroscopy and molecular stmectu
Principle of equipartition of energy. Intermoleaufarces. States of aggregation of matter. Phadephase
equilibria.

Gaseous state: Review of gas laws. Ideal and real gases. Equafistate: Ideal gas equation. Kinetic theory
of gases: application to ideal gases, Collision Idmmean free path. Boltzman distribution of moles.
Deviation from ideal behaviour: van der Waals emumtCritical constants. Principle of correspondatates.
Properties of liquids and solutions: Vapour pressure: measurement, temperature variédiorface tension
of liquids. Viscosity of liquids. Solutions: Raosltlaw, Ideal and non-ideal solutions. Temperature-
composition diagram for pairs of miscible liquidstactional distillation, steam distillation. Cgjtitive
properties: measurements and applications.

Energeticsin chemistry: Observables in macroscopic systems. Work and h@atnal energy. The first law
of thermodynamics. State functions and exact diffeéals. Enthalpy. Work of expansions: reversitbel a
adiabatic expansions. Joule-Thomson effect. Hephaiies at constant pressure and constant volume.
Enthalpy changes in various chemical and physicadgsses. Measurements of enthalpy changes. Haas's
and its applications. Born-Haber cycle.

Chemical equilibrium: Equilibrium in chemical reactions and the equilibn law. K, K, and K and their
determination. Degree of dissociation, responseafilibrium to temperature, concentration and press
changes. Principle of Le Chatelier and Brown. Aggdiions. Dissociation in solution. Ostwald dilutitzw.
lonic equilibria. Dissolution of solids. Solubilifyroduct. Common ion effect. pH, pOH and buffeugioh.
Electrochemical cells: Electrolytic and Galvanic cells. Electrodes. Hedfll reaction, Cell reaction, Cell
notation. Reduction potentials. e.m.f. of cellgr@ard hydrogen electrode.

Rates of Chemical reaction: Measurement of reaction rates. Rate equationeroasd rate constant.
Determination of order and rate constants. Elemmgnéad complex reactions. Molecularity. Effect of
temperature on the rate of reaction. ActivationrgpeCollision theory of reaction rates. Catalysis.

Books Recommended:

NougrwbE

Physical Chemistry by P. W. Atkins. (5th Editio@)xford.
General Chemistry by D. Ebbing.

Chemistry by S. S. Zumdahl

Physical Chemistry by G. W. Castellan.

A text Book of Physical Chemistry by S. Glasstone.
Principles of Physical Chemistry by S. H. Maron &d-. Pruton
A-level Chemistry by E.N. Ramsden.

CHEM 7121: ORGANIC CHEMISTRY | 4 CREDITS

Basic Principles of Organic Chemistry: Atomic structure and chemical bonding, atomic albitmolecular
orbital. Shapes of molecules with reference toradka alkanes, alkynes and arenes. Bond angle,lbogth
and bond energy.

Alkanes: Structure and reactivity of alphatic hydrocarho@bain reaction of methane and its mechanism.
Carbon-carbon single bond compounds, conformatfostttane and butane. Optical activity of asymmetric
carbon compounds. Natural gas, petroleum, gasolidrochemicals and petroleum fraction. Octane
Number, antiknocking agent-TEL ect.

Alkenes : Structure and synthesis, Electrophilic addition atkenes, hydrogenation, bromination,
hydrohalogenation and ozonolysis. Homolytic and:haytic addition of hydrogen halides to unsymrmeestti
alkenes (Markovnikov and anti Markovnikov rulesgaheir mechanism. Reaction of alkenes with KMnO
OsQy, peracids etc. Polymers of ethane, isoprene (rubbe gutta percha), styrene, tetrafluoro etheimg) v
chloride etc. Geometrical isomerism-cis-trans, Ey&tem. Determination of configuration of geometiic
isomers.



4. Dienes: Synthesis, orbital picture of 1, 3-butadiene amchene. Isomerism of 1, 3-butadine-s-cis and s-trans
Addition of halogen and hydrogen halides to, 1ugadiene; 1,2 and 1, 4-addition.

5. Alkynes: Structure and synthesis Acidic properties of adlgynComparison among alkanes, alkenes and
alkynes.

6. Alicyclic Compounds: Small and normal-size rings, their formation, canfation on stability and reactions.
Baeyer’s strain theory, cis-trans isomerism inyaiic system.

7. Aromatic Hydrocarbons Arenes: Structure and resonance of benzene. Aromaticibyeokzene Huckel 4n+2
rule. Source of benzene. Electrophilic substitutioraromatic system-nitration, sulphonation halagem,
alkylation and acylation. Aromaticity of some commiteterocyclic compounds.

8. Halogeno Compounds. Chemistry of alkyl-, aryl-, allyl- and vinyl halés, their synthesis and reactions.
Reactions of halogeno alkanes with alkali-substitutvs elimination. Reactions with metals-Grignamt
Wurtz reaction. Halocarbons-DDT, gammexane, the@siand residual effect in the environment.

9. Hydroxyl Compounds. Alcohols and phenols, their synthesis and reactibhyridization of oxygen in
alcohols and phenols. Hydrogen bonding. Resonawigity and reactivity of phenols. Comparison betwe
alcohols and phenols.

10. Ethersand Epoxides: A brief description of synthesis and reaction thiees and epoxides.

11. Carbonyl Compounds: Synthesis and reactions of aldehydes and ket@mstal picture, hybridization of
carbonyl carbon and carbonyl oxygen. Nucleoph#iactions. Oxidation and reduction. Relative redgtiof
carbonyl compounds.

12. Carboxylie Acids: Orbital picture, hydrogen bonging. Synthesis andwufecture of methanoic, ethanoic,
ethanedioic and butane-1,4-, dioic acids. Preparatf acid halides, acid anhydrides and amidesatiRel
reactivity of carboxylic acid derivatives.

Book Recommended:

1. T. Morrison and R. N. Boyd: Organic Chemistry, 8igdition, Plentice-Hall of Inida, New Delhi, 1989,

Problems and their solution in Organic chemistry.

Hendrickson and Pyne: Organic Chemistry, McGraw:-Hil

Finar: Organic Chemistry Vol. | & Il, ELBS, Fifthdition, 1985, Problems and their solution in Organi

Chemistry, ELBS, 1979.

4. W. Solomons: Fundamentals o Organic Chemistry, Ygit@y & Sons, New York, 1982.

5. Streitweiser and C. H. Heathcock: Introduction tog&hic Chemistry, 3rd edition, Machmillan
Publishing Company, New York, 1985.

6. M. U. Ahmed: Advanced Organic Chemistry (BengahnBla Academy, 1987.

wnN

CH EM 7141: PRINCIPLESOF INORGANIC CHEMISTRY 4 CREDITS

1. Atomic Structure: Atomic nucleus, fundamental particles, nucleacdsr nuclear binding energy, nuclear
stability, radioactivity, isotopes, mass spectrametathode rays, mass and charge of an eleatr@article
scattering, Rutherford atom model, Planck’s quanttimeory, Bohr's theory for hydrogen atom,
electromagnetic radiation, absorption and emisspactra, ionization energy from absorption spectrum
emission spectrometer, emission spectrum of atdmyitrogen, dual behaviour of electron, de Broglie
equation, Heisenberg’s uncertainty principle, quantmechanics, Schrédinger wave equation for hydroge
atom, wave function and its significance, quantwmbhbers, atomic orbitals and their energies, shapes
orientation, Pauli exclusion principle, Aufbau mipple, Hund's rule, electronic configurations.

2. Periodic Classification: Periodic law, periodic table, prediction of elensgmlements in groups, periods and
blocks, naming of all elements, electronic confgiom of groups and periods, metals, nonmetals and
metalloids, diagonal relationship, periodicity afbmic and molecular properties e.g. ionization ggper
electron affinity, electronegativity, atomic/ioniadii, metallic character, melting and boiling psinlattice
energy etc., properties of main group elementdulress and limitation of periodic table.



Chemical Bonds. Chemical bond, types of chemical bonds, ionic bamérgetics of ionic bond formation,
properties of ionic compounds, factors influencihg formation of ionic bond, radius ratio rule, Baétdaber
cycle, Fajan’s rule; covalent bond: sigma and pndyoproperties associated with covalent compounds,
limitation of covalency, polar covalent bond, Leviismulation, formal charge, valence shell electpair
repulsion (VSEPR) theory and molecular geometrien@e bond theory, energy change during formatfon o
molecules, hybridization of bond orbitals, molecutabital theory, bonding and antibonding orbitalsd
their significance, bond order, stability of molées) MO diagram of simple diatomic,Ho Ne, molecules,
coordination bond, metallic bond, hydrogen bondh gar Waal's forces.

Inorganic Nomenclature: Prefixes and affixes used in inorganic nomenciatuse of enclosing marks,
numbers, letters, and italic letters, names foionat anions, radicals and heteropolyanions, navhasids,
salts, and salt like compounds.

Solids: Types of solids, characteristics of crystalline @mdorphous solids, unit cell, crystal lattice, seve
crystal systems, crystal defects, description dEN&sCI, graphite, diamond and ice structures.

Acids and Bases: Various concepts on acids and bases, conjugatis aoid bases, neutralization reactions,
acid - base strength, hard and soft acids and blaassand soft acids and bases in qualitativeyaizalacid -
base properties of oxides, hydroxides and salfsctedf structures on acid - base properties.

Types of Reactions: Oxidation - reduction reactions, oxidizing and ueilg agents, assigning oxidation
states to bounded atoms, redox half reactionss rfde balancing redox reactions, Ellingham diagram,
Latimer diagram, and Frost diagram, standard réslugiotential, the electrochemical series, dispropoate
reactions, double decomposition reactions, Metathet precipitation reactions and solubility protiuc
principle, common ion effect, acid - base reacti@ubstitution reactions, condensation reactioddijtian
reaction, elimination reactions, isomerization t@ag polymerization reactions, nuclear reactjamsclear
disintegration.

Books Recommended:

CoNoOA~ALONE

General Chemistry, D. D. Ebbing and S. D. GamntHoughton Mifflin Co.

Introduction to Modern Inorganic Chemistry ZSHaider, Friends International.

Inorganic Chemistry, D. F. Shriver and P. Wkiis, Oxford University Press.

General Chemistry, P. W. Atkins and J. A. Betcientific American Books, W. H. Freeman and @any.
Chemistry — The Molecular Nature of Matter &tthnge, M. Silberberg, WCB/McGraw-Hill.

Chemistry, S. S. Zumdabhl, D. C. Heath and Camgp

Chemistry, J. McMurry and R. A. Pribush, PieayHall Inc.

General Chemistry, J. B. Russel, Internati@dition, McGraw-Hill Inc.

Basic Inorganic Chemistry, F. A. Cotton, G IkMison, and P. L. Gaus, John Willey & Sons.

. Inorganic Chemistry, A. G. Sharp, Longman Siffierand Technical.

. Introduction to Inorganic Chemistry, G. I. Brmw.ongman Group UK Limited.

. Principles of Descriptive Inorganic Chemist®y,Wulfsberg, University Science Books, Mill Valley
. Inorganic Chemistry, G. L. Miessler and D. Arf Pearson Education. Inc.

CHEM 7161: FUNDAMENTALSOF ANALYTICAL CHEMISTRY 2CREDITS

1.

Basic Concepts in Analytical Chemistry: Classical and modern concepts of analytical dietecand
quantification, sensitivity, selectivity, specifigi concentration limit, dilution limit etc. of chd@cal reactions,
sample containers, sample preservation, samplamgpke dissolution, wet ashing and dry ashing, retsge
and reactions, group separation, elemental analgsid analysis of insoluble materials, precisiom an
accuracy, mean and median, types of errors, sigmififigure convention.

Acid-Base Reactions: Acid—base equilibria and buffers in analytical cli&ny, indicators, titrations of acid-
base, titration in non-aqueous solvents - solvhotae and advantages.

Redox Reactions. Oxidation-reduction equilibria in chemical anafysiedox titration curve, indicators for
oxidation-reduction titrations, KMnfas a standard oxidants, titrations witfCiO; and cerium(1V), redox
titrations involving iodine, iodometric and iodimietmethods.



4. Gravimetric Methods of Analysis. Principle of gravimetric method, properties of ppiates and
precipitating agents, coagulation and peptizatibnpecipitates, treatment of colloidal precipitates-
precipitation and post precipitation, drying andiigpn of precipitates, results and calculation.

5. Spectrophotometric Analysis. Ultraviolet and visible radiation, absorbancensmittance, absorptivity, the
Beer-Lambert’s law, limitations of Beer-Lambert'awl, wavelength selection, basic components of a
spectrophotometer, qualitative and quantitative lymig stoichiometric determination of metal-ligand
complexes, derivative spectrophotometry.

Books Recommended:

1. Quantitative Chemical Analysis, S. E. Manahan, B#Gkle Publishing Co.

2. Modern Methods of Chemical Analysis, R. L. PecdakD. Shields, T. Cairns, and L. G. McWilliam,
John Wiley & Sons.

Fundamentals of Analytical Chemistry, D. A. SkobgM. West, F. J. Holler and S. R. Crouch,
Saunders College Publishing.

Analytical Chemistry, G. D. Christian, John WileySons.

Modern Analytical Chemistry, D. Harvey, McGraw-Hiligher Education.

Analytical Chemistry Principles, J. H. Kennedy, Bders College Publishing.

A Text Book of Macro and Semimicro Qualitative Iganic analysis, A. I. Vogel, Longman, Green and
Co. Ltd.

8. Instrumental Analysis, H. H. Bauer, G. D. Christand J. E. O'Reilly, Allyn and Bacon, Inc.
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“vaub evsjv Ttk AT g BiZnim
FigKi: vaib eisjvi~tki AT iqi BiZnim-crira 1 ciiiPZ

1] 7k 1 RbiMwoi criPq
K)  cKiZi "eikd™ I cfie
L) bZuEK Mvb
M) fulv
N) ms wZi mgSqewZv 1 agiq mnbkyjZy
0) Arfb eisjvi ciitciqltZ ZrKvjxb ceel | eZgib evsjvi™tki ~Kxq mEy

2]  ALU "vaxb evsjv ivd MVibi cqm 1 Degnit tki e fi, 1947
K) JcibielkK kimb Augtj mwal wgzZKZvi D™e I e vi
L) junvi c ve, 1940
M) ALU “vaib evsjv iv6 Mvtb DE™"W, 1947 1 ciiviZ
N) cuK vb mio, 1947

3]  cwK vb: ivoig Kiitgy 1 “elg”
K) 1K™ xg 1 ovi ikK Kividgy
L) migriK 1 tfemigriK AigjvZisSi cfie
M) A kbizK, migwRK I mis 4ZK “elg’
4  flvAD vgb I elOwji AZicriPq ciZov

K) gmijg jxiMi kimb I MYZwSK IvRbxZi msMig
5



5]
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7]
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hx)

L) Avlqugr JxMi ciZé, 1949
M) fvlv Avb vjb: cUfig I NUbv cein
N) nK-fmibi-fminivlqy™xi h3dU, 1954 mitji tbePb 1 ciiyiZ

migiiK kvmb: AvBge Lvb Bgwnav Lvibi kvmbvgj (1958-71)

K) migriK kimbi msAv 1 “erkd”

L) AiBge Lvtbi gzv “Lj 1 kimibi “erkd” (VR¥0iZK ibcrob, tgdjK MYZS,atgi
IWRibIZK e’envi)

M) ABge Litbi cZb 1 Baungv Litbi kvmb, GK BDibU 1e jiBKiY, meRbib tfilwaKui,

GJGdI (Legal Framework Order)
RiZxgZvet™ i veKik 1~ waKvi A vjb

K) mis aZK Aiimibi iei'tx ciZztiva I exOwj ms 4Zi D¥aeb
L) tkL giRei ingvibi 6-"dv A 1jb

M) 6-"dv A vjtbi cizipgy, ,1°Z 1 Zirch

N) AMiZjv gvgjv, 1968

1969 -Gi MYAT Twb 1 11-"dv A vjb

K) cUfig
L) Avb vjtbi KgmPy, _1Z 1 ciiViZ

1970 Gi wbeiPb, AmnthiM A vjib 1 eveUi “vaxbZy tNvlYy

K) ithewPibi djvdj Ges Zv tgth 1biZ tKb™i A xKiZ
L) Amnthwl A b, e%eUi 7B gitPi FulY, Acitikb miPjiBU
M) e¥eUi “varbzy tNelYv 1 tMdZii

grehx 1971

K) MYnZ'v, bvix wohvzZb, KiYy_x
L) evsjvi k miKvi MVvb 1 “vaxbzvi tNvlYieT ,
M) ~Z:aZ ci_igK ciztiva 1 msMiVZ ciZtiva (gr3tdsR, grevwnbr, tMii jv I mafL

N) gi3hix cPvi gva’g ( vaib evsjv fezvi tK>™, 1et~ ki cPvi gia'g 1 RbgZ MVb)

0) QvT, bvix I miaviY gibtli Ae b (MYhx)

P) gi3hix enrki® mgini FigKy

Q) “Lj vi ewnbx, kuSKigil, Avje™ 1, Arjkigm, ivRvKii ewnbr, REiZK ~j I 17k,
Ab'ib” mnthiid™ | ~vabZwetivax Kgkil I eixRiex nZ'y

R) cuK it en™ Ae g e%eUi 1ePri 1 rekciZipgy

S) cemx eOuj I retki rerfb 17 tki biMiiK mgitRi FigKy

T) gi3hix FuiiZi Ae b

U) thi_ ewnbr MVb 1 1eRq



V) “vatbZv msitg eeUi thZZ
10] e%eU tkL giRei ingvthi kimbKyj, 1972-1975

K) 1"k cZezZb

L) msiearb cYgb

M) hx )ex 17k chMvb

N) mcrieti e%eU nZ'v I ArikK cUcrieZb

mnigK MS:

1] bxvi iAb ivg, eOvjxi Biznm, 1~0 R cerjiks, KjKizy 1402 mij |
2] migwn DiTb Anig™ I Ab'b™ (malw™Z), evsjvt ™ tki gi msMitgi BiZnim 1947-1971,
AMigr cKukby, XiKv 2002 |
3] mivRj Bmjug (matwZ), evsjvi ki Bizmm 1704-1971, 3 LU, GikquUK tmmiBiU Ae
eisjvi Kk, Xikv 1992
4] W. nvi*b-Ai-ilk ™, evsjvik: iRbnzZ, miKvi 1 kimbzZwSK Dbgb 1757-2000, 1bD GR
cierjtkkY, XiKv 2001]
5] W. nvi*b-Ai-ilk™, eOuji ivaiPSy 1 vaub evsjvi tki AF g, AMigr cKikbr, XiKv 2003 |
6] W. nii*b-Ai-ik™, eeUi AmgvB AiZ:Riebx cbeV, 1™ BDibFumiU tem 1jigtuw,
XiKv 2013
7] W. Aizdj niBikejx I W. fgv: gneei ingib, eisjit™tki misieanbK BiZmm 1773-1972,
meY cKvkb, XvKv 2013
8] gbzumi gigb I RgS Kgvi 1vq, evsjvi tki imrfj mgvR ciZzovi msMig, Aemi, XiKv 2006
9] AwzZDi ingwb, AmnihwM Avb vjtbi 1 b ij: gr¥hixi ¢ 1Z ce, minZ" cKik, XKy
1998
10] W. tgv. gneel ingib, eisjvt™ ki BiZnim, 1905-47, Zigijic, XiKv 2011]
11| W. fgv. gineei ingwb, evsjvi~tki BiZnim, 1947-1971, mgq cKikb, XiKv 2012
12| "mq” Avtbvgyi tnitmb, eisjvi ki vabZy hix civkiBi figKy, Wibv cKvkby, XiKv 1982
13] Avej gvj Ave” j ginZ, evsjvi k: RuZivior DMe, munZ" cKik, XvKv 2000
14| tkL giRei ingib, Amgvd AvZ!Rxeby, i~ BDibFwmiU tem ijigiUW, Xvkv 2012
15] mivR D™ "xb Anig™, GKiELTT gi3hx: Tvaib ewsjvi tki AF g, BmjwgK diDiUkb, XiKv
2011
16] Rqs Kgvi ivg, eisjvt tki ivRbizK BiZnm, meY cKvkb, XvKv 2010
17|Harun-or-Roshid, The Foreshadowing of Bangladegimgal Muslim League
and Muslim Politics, 1906-1947, The Universtress Limited, Dhaka 2012.
18] Rounaq Jahan, Pakistan: Failure in National IntegraThe University
Press Limited, Dhaka 1977.
19] Talukder Maniruzzaman, Radical Politics and the E@ece of Bangladesh,
Mowla, Brothers, Dhaka 2003.
20| tgmen Kigij 1 Ckibr Piezy, briPutji KIK et w,mgKvjib BRbnZ 1 BjvigT, DEiY,
XvKv 2008
21| tgmem Kigvg, Amyv™ 1 DbmEtii MYAT Tib, ieeZb, XiKv 1986






CHEML 7122: ORGANIC CHEMISTRY LABORATORY | 2CREDITS

1. Drying and storage of organic compounds.

2 Determination of melting temperature and mixedtinge temperature melting temperature curve
3 Purification of organic compounds by recrystaliisat

4, Determination of boiling temperature

5. Purification by distillation. Azeotropic distltion of mixtures of alcohol and water.

6. Separation of organic compounds by solvent extracti

7. Preparation of alkene: Cyclohexene from cyekamol.

8.. Preparation of alkyl halideButyl chloride fromt-butyl alcohol.

9. Preparation of alcohdkButyl alcohol fromt-butyl chloride.

10 Oxidation of hydrocarbons : Benzoic acid from toiae

11. Oxidation of alkene: Adipic acid from cyclohexene.

12. Oxidation of alcohol: Cyclohexanone from cyaganol.

13. Acetylation: Acetylation of aniline and salicyhcid.

14. Bromination of phenylamine/phenol, isolation andification of bromo derivatives.

15. Addition reactions to carbon-carbon double bondsodenation of cinnamaldehyde/cinnamic acids.
Books Recommended:

1. Brewster, Vanderwef, McEven: Unitized Experimemt©irganic Chemistry, Van Nostrand.
2. linstromberg & Baumgarten: Organic Experiments CDHeath & Co.

3. Al Vogel: A Text Book of Practical Organic Chestry, ELBS, Fifth edition.

4. E.A. Clarke: A Hand Book of Organic Analysis.

5. Shriner, Fuson, Curtin and Morrill: Systematic It&cation of Organic Compounds, Wiley.

Simple laboratory techniques and their usesin synthesis:



CHEML7 142: QUALITATIVE INORGANIC ANALY SIS, INORGANIC PREPARATIONSAND
ELEMENTARY CRYSTAL CHEMISTRY 4 CREDITS

1. Safety: The twelve rules of safety, safety in the labamato

2. Purification and Preparation of I norganic Compounds:
0] Purification of commercial NaCl by recrystallizatiand salting out processes,
(i) Preparation of ferrous sulphate Fe@S®BL0, Mohr's salt [FeSQ (NH,),S0O,. 6H,0], potash alum
[K2SOy. Aly(SOy)s. 24H,0], chrome alum [KSO,. Cr(SQy)s. 24H:,0], sodium carbonate NaOs,
sodium cobaltinitrite NACo(NO,)g].

3. Model Making: Seven crystal systems model.

4. Systematic Semimicro Qualitative Analysis of Inorganic Salts. Qualitative analysis of known and
unknown admixtures of inorganic salts consistingupfto five different radicals. This analysis irbds:
preparation of salt solutiotechniques of dry tests of radicals, group sepamaind confirmation of radicals,
removal of interfering radicals, use of solubilfgyoduct principle and salting effect in analysisatment of
insoluble substances, etc.

Books Recommended:
1. A Text-Book of Macro and Semimicro Qualitative Iganic Analysis, A. |. Vogel, % edition, Longmans,
Green and Co. Ltd.

2. Semimicro Qualitative Analysis, F. J. Welcher andBRHahn, D. Van Nostrand Co. Inc.
3. Qualitative Analysis, V. Alexeyev, Mir Publishers.
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