L

D. P. Shoemaker & C. W. Garland, Experiments in Physical Chemistry, McGraw Hill,
Kogakusha Lid, Tokyo, 1967,

6. B. D. Khosla, A. Guali & V. C.Garg, Senior Practical Physical Chemisiry, 5" Edition, R.
Chand & Co., New Delhi, 1987

7. L N Guriu & R Kapoor, Advanced Experimental Chemisiry (Yol ), 5. Chand & Co. New
Dedhi.

8. 5 K. Agrawal & Keemin Lal, Advanced fnorganic Chemisiry, Pragati

A_ Rajbhandari {(Nyachhyon) and 5. Pradhananga (Shrestha), Inovgonic Salt Anoiysis, 5™ Edition, Rajbhandari-
Pradhananga Publication, Kathmandu, 2013,

Tribhuvan University
Institute of Science and Technology
Four Year B, 5c. Chemistry Course of Study
(Revized-2073)

Course Title: General Chemistry I Full Marks: 100
Course No.: CHE 301 (major) Pass Marks: 33
Nature of the Course: Theory Year: ITI

Course Objectives:
* To explain everyday applications and uses of chemistry.

+ To promote smdies m the acquisiion of knowledge and uwnderstanding of chemieal
pattens and principles.

* To present chemical 1deas in a clear and logical form.

* To explain properties, stucture and bonding of inerganic compounds.

* To evaluate the environmental & technological implications of chemistry.

* To explan organic reaction mechanisms & basic heterocyelic chemistry.

*+  To explain the theories & applications of lonic electrochemistry.

+ To introduece basic knowledge on principles & applications of spectroscopic technmigues.
+ To introduce pelymer chemistry

* To provide knowledge of third law of thermodynamic and thermoedynamic parameters.
+ To provide mechamstic approaches of organic reactions.

Group A: Inorganic Chemistry
Hydrogen: Isotopes of hydrogen, general study of hydndes and their classification. 4 hrs

Nobles gases and their compounds: Preparation, properties and structure of xenon fluondes
and oxo-compounds (Valence bond treatment, VSEPE. treatment, melecular orbital treatment for
XeFm. & hrs

Detailed study of preparation, properties, bonding and structure of the followings: Bone
acid, borates, boron nitride, borazines, boron hydrdes, metal borohydrides, silicates, silicones,
silanes, and siloxanes, intethalogen compounds, pseudchalogens, psendchalides. 13 hrs
Electronegativity: Feview lecture, electronegativity equalization, recent advances in
electronegativity theory, vanation of electronegativity, choice of electronegativity system, group
electronegativity.



Eleciron affinity and ionization energy: Anomalows lonizstion snergies mnd electron affinides,
alternation of elecronegativites in the hesvier elements, 11hbrs
Chemical fertilizers: MNimogen fixston and synthetic fernlizers, mportance of chemrical
fertilizers, nimogen cycle, main ingredisnts of plant fartlizers. major and minor mutrienss, Haber
Bosch process for the memufachoe of WH,, nimogenase model sysiem for systems sbsorbing
dinioogen snd prodwcdon of BH. cyanamide process, mamifachiore of urez phosphate
fertilizers, enviromrments] impact of chentical fertilizers.
& hrs
Environmental pellotion: An slementary smdy of eovironmensal pollubon noair, water and
sodl.
Air pollotion system: Sources, smission spdhropogenic emissions, (gases and pardoilate
mamer), acid rain smog, depledon of ozone layer.
‘Water pollution: Dissolved oxygen, total alkalinity, biochemical cerygen demand and chemical
oryzen demand ewrophicanen classificaton of water polbotants, control of water pollution
Saoil pollution: Inmodwction, source of soil pollution, acd rain, repeated use of same ferdlizers,
madequate drainage system in agriculnmre fald, applicagon of pesacides and radioactve wastes.
10 hrs
CGroup B: Organic Chemistry
Organic reactions and metheds for determining mechamizm: Types of mechanizm opss of
reacton, thermodynsmic and kinetic reguirements for reaction, the Baldwin's mules of mng
closare, kinedic and thermodynemic conirel, the Hanmond postalate, micescopic Teversibility,
methods of determining mechanism identification of prodocts, determinaton of the presence of
an imtermediate, soedy of catalysis, sotope labeling, stereochemical evidence, rate exprassion for
first and second order reaction, isotope effsct. 10 hrs
Reactive Intermediates: Stabilicy, souchire, generaton and fate of carbocation, carbanion
carbens, nifrene and bearyne nonclassical carbonium jon, peighboring group participafon by
and & bonds. 10 brs
Free radicals: History, characteristics of fee radicals (fonmaton propagstion, tennination,
eachvity, serecchemisiry), reactions (fagmenfagon substommon, addiion oxidaton
reducton), detecdon of fee radicals. Thrs
Spectroscopy and Strocture Determination: Inooduction of the elecmomsmetic sP-ertnm.
infrared spectmmm. ulosvielst specton, meclear magmetc resonance (MME) spectrame H-BIME.
specmum, mmnber of sigmals, equivalent snd non-equivalent protoas, chennical shift, peak area
and profon coupling, spin-spin coapline, coupling constant, 'C-MMRE. spactroscopy: HC-MME.
chenmical shift, 'H-KME snd “C-HME spectra of hydrocarbons, slochols, aldslydes, ketomes
carboxylic acid amines, phenol, ether and syomatic compounds (simple moleoules only) & mass
SpeCmm. 18 hrs
Heterocyclic systems: Souchme of pyrrele, furan and tiophene, source of pymmole, fiman and
thiophens, elecmophilic substimbons n pyrrole, furan and thiophens (resctiviry snd onentaton),
caturated Sve member betero cycles, stuctare of pyridine, source of pymidine compounds,



ioms of pyridine, el pilic substifution in pyridine, mcleophilic substiration in pyridine,
tasiciny of pyridine, reduction of pyridine. Shrs

Groap C: Physical Chemistry
Electrochemistry:

Elecirohvic conducrance: Fallure of Ambenins theory in case of smong elecoolyies, Deboye-
Hacksl theory of inferiomic atiraction for elecoolytc condwcton (elementary mesmmeni only),
actvity and actvity coefficients, iomic simength Debye-Hibckal limiting law (elementary
treammant only).

Electrochemucal calls: Peversible and itmeversible cells, types of reversible elecimodes,
thermodynamics of reversible elecmode and cell, ﬂ:I.EI'I]:I.I:dj-'Ila]]II.I: quanfites of cell reaction fom
amf (L AH A5 and F), chemical cells with amd withowt trensference. conceniratnon cells
with and withowt Tansference, Lgwid jmction potennal applications of emf messorement:
determination of acoviges & acovity coefficients, formal & standard elecoode potentials,
solability products. 15hrs

j'z.‘mdmm. Ela::l:mmagna:i: radiation, apmuic and molscular spectra, omigm of molecular

specioa, classification of molenular spectra.

Rovgrional ;pecirum; Microwave specmmmn, concepts of rigid & non-rizid rotors, energy levals of

niEid motor, selection mles, application of rotational speciza.

Fibrational specrum: Infrared spectmm, enerzy levels of simple harmonic oscillator, selection

mules, pure vibrational specimen effect of anharmonic moton, idea of vibradonsl frequeacy of

different fimctional groups.

Ramum specrum: Concept of polarizibility, pure rotatonal snd pure vibrationsl Faman specrs

of diatomic malecules, selacion niles.

elacTomic SpecTosCopy. 10 hrs

Polymer Chemistry:

Introdmnction and classification of pelymers and copolymers, properiies of polymers (crystalline,

Eunrplnus. ﬂlam':lplasl:l-; thermeseting), addifion and condensation polymerization, degres of
average molecular weight of polymers, defermination of average molesoular

wag;hr of polymers by comometry, light scafiening and viscosify measurement methods, sobaotion

of mamomolaclas. T hrs

Thermod yoamics:

Enmopy, enmopy chanse in isolated system dependence of entropy on fempsranre vobome and
pressure, enfmopy change in idesl zas, enmopy of mixing entopy change in physical and
chemmical transformation, third Lrw of thermodynarmics and its significance, fee eperzy changa
for a reacdon, (Gibbs free emergy chenge properties of (dbbs fee enerzy: vanabdon with

temperamre (Gibbs-Helmboltz equaton) snd pressure caloulagon of free energy change,



reacion isothenm thermodynemic crterion of egoilibmmm Clspeyron eguetion, Clausins-
Clapeyron equaton, thermodynanncs eguilibrmen constant, K, & K. for gaseous reactions,
varation of K. and K. with temperstore thermodynamics of Le-Chatelier's principle

{quanttatve weatment), related memericals. 18 hr:
Comrse Title: General Practical Chenusoy [ Full Mark- 50
Conrse No.: CHE 302 (major) Pass Mark: 20
Natore of the Conrse: Fracdcal Year: IT

Conrse Objectives:

* Tohandle snd manipulate chemical apparams and materia] safisly.

# To mske acorate observation and messurements, being sware of possible sources of
BITO0.

* Toplm and orpanize simple experiments] investgations to test hypotheses.

* To perform mmerical caloolafions in which puidsncs on the methods of sohition is
prowided

Experiments on Inorgamic Chemistry
Cualitative analysis of salt mixiore mntammg nul more than § iﬂIiE species (encluding

smsmsuhhkmmds]muiunmmgpb .He", Ag’, Hg+, Bi "aCu",Cd".A_a"'.
sh™', s e, Re, Cr, AT, o™, N, M E|1 Ea'C:a,Er'.Mg".E.’.I'-IE.'.
COv, 5-, 50y, 5.0, NOy, CH,COO, F, CT, Br, T, KOy, 50.~, C:04~, PO~ BO,—. 33 hrs
Complexometric Titration:

Determination of Zn'™, Mz"", Ca™" and total hardness of water wsing EDTA.
Determuinstion of Ca Hardness of water.

Spectrophotometric Amalyss: Determinadon of total iron n groumd water

Determuination of dissolved oxyzen in 3 sample of watar. 18 hr=

o0 i (Chemis
Cmalitative analyds of orgamic compounds: Systamstic qualitstive analysis of smple mono
finctonal orgamic compounds and preparagon of their ar least one derivatve (aldehyde, ketone,
carboxcylic acid carbohydrate, phenol, hydrocarbon, amine. nitre, amide snd ammeninm szl
51hrs

Experiments on Physical Chemistry

1. To determine the Tansition tempersmore of hdrated sodivm sulfate decahydrate by

themmometric methiod.



L

To determine the critical mucelle concenmation (CWC) of 2 soap or detergent by surface
tersion methed wsing a stalagmometer.

Tio determine the molecular weight of a polymer by viscosity messaremens

To determine the cell constant of the given conductivinr call

Tio venify Ostaald dilution Law and deterniine the dissociation constant of the wesk acid

To deternine the equivalent conductivity of sironz electrolyte at infinite dilufion by
conductance measursmeant.

- To vernify Memst equation

To determune the tue themmodynamic solubility product of calcium solfate at room
PeInpeTaiuTe.
51 hrs

Text Books: for theoretical course CHE 301

L

-

10.

11

I. D. Lee, Concize Inorganic Chemistry, 5 Edition, Tohn Wiley and Sons. Inc, 2007,

F. A Cotton, G Wilkinson & C. G, Basic Inorganic Chemisery, 3™ Edison, John
Wiley & Sons (Asia), Pvt, Led | 2007,

F. T Momison & B. M. Boyd, Orgamic Chemiztry, 6 & 7° Edition, Prentice- Hall of
Indiz Pvt., Lid., 2008.

I L Fimar, Ovgoue Chemizry, Vol I and Vol IIL Premfice Hall London 1955,
[Available recent edifion).

Sireitweiser & Heathoock, Infroduciory Orgmnie Chamiziry, Wiley and Sons, Mew Yook,
1981

T. March, ddvenced Organic Chemiztry, 47 Edition, Wiley Eastern Ltd., India 2005,
Francis 4 Corey & Fechard . Sundberg ddvanced Organic Chemisory, 5™ Edition,

University of Verginia, Vergini

M. D. Chesonis & J. B. Entrikin Idenijficaron af Orgmuc Compounds, 4 Student 5 Ter
wsimg Semu-micre Techmiques, John Wiley& Sons, Inc (Latest Edinon).

B L. Shroer, B. € Fusion & Do Y. Canin, Thw Sysiematic Idmigficaton qf Cremiic
Compounds, A Hand bameal JTobn Wiley and Sons, Inc. Few Yook (Latest edifion).

M. F. Pokhsel & B. F_ Poudel, 4 Texr Book of Inergmuc Chemiziry, Nationsl Book
Centre, Bhotshity, Eathmanda, Mepal, 2013

D. F. Shriver & P. W. Atkin:, fnorganic Chemistry, 5 Bdition, Oncford University Press,
2010

Smnley H Pme Orgmeic Chemiziry, Special Indisn Edidon The MoGraw-Hill
Conpanies, Wew Delhi, India (Latest Edition).



13

14.

18.

. T. Miller Jr, Lning i rthe Emvironment An Invodiuction fro Emdronmenial Sciemce,
Wardsworth Poblication, Californis 7754 1994,

A E De Emironmental Chemisry, New Age Intemational Publishers, Mew Delhi
Indiz, 2008,

5. H. Maron & C. Prutton, Principles qf Physical Chemiztry, 4° Editon, Oxford & IBH
Pab. Cio, 1892,

5 Mem & 5 C. Ansnd 4 Tewtbook gf Pipsical Chemiziry, Mew Age Intemational (F)
Lid , Mewr Dhelhi, 1900,

F. P. Rostagi & B B Mishma, 4dn Iniroduction te Chemical Tharmodymmmics, 6 Edition,
Vikash Publ. Honse, India, 1904,

P Atking & T de Paula, Elemets gf Physical Chemiztry, 5% Bdition, Orefiord Universiny
Prasz Inc., Printed m India by Saurabh Pronters Pat. Lid, Mew Delhi, 2009,

Reference Books: for theoretical course CHE 201

10.

11

A, Sharpe, fnorsgmic Chemiztry, 7 Edifion, EIBS & Lomgman, Singspore, 10886,
(Praferably available recent edition)

B D. Madan & Satya Prakscsh Adodern Inorgmmic Chemisoy, 5. Chand & Compeny Lad |
1804,

E H. Upadhyaya, 4 Teovbook of Inevpmuc Chemisry, 2™ Ediion, Vikssh Publishing
House Byt Lod, 1995

G. Marc Loudon, Organic Chemiziry, 4 Edition, Ouxford University.

Lawry & Pichardson Mechamizm and Theory m Organic Chemisiry, Haper and Fow, MNew
Yook, 1981,

C. Mommsn, Principles of Organic Symthesiz, 2 Edition, Chepman and Hill London, 1978,
(Preferably available recent edition).

Wamen, Ovgawic Swmihesiz, the Disconmectmon dpproach, Wiley, MNew Tork, 19082
(Praferably available recent edition).

Howse, Modam Symthesic Reactions, 7= Edition, W. A Benjamin Mew Yok, 1972,

B ML Silverstein F. X Webster, D, 1. Kiemle & D. L. Bryce, Spectromenric Ideniffication
of Crenic Compounds, 8" Edition, Wiley Stdent Edition, Wiley India Pvt Lt., 2015

C. Agrawal, Modan horgamic Chemiisiry, Wiley Eastern, MNew Delhd, 1081, (Preferably
available recant edifion).

T W. {zrsham Solomons, Crgaeic Chemizmy, John Wiley snd 5Soms, MNew Yok
{Awailable recent editdon).

F. A Bansal, 4 Textbook of Orgamic Chemisiry, 2™ Editton, Wiley Esstern Lid, New
Delhi. 1983 (Available recent edifion).



13. M. L Sharma & P. M. Chadhary, 4 Textbook gf B Sc. Chemizgy (Vol I & I, 2™
Edition Ekta Books Mepal 2007.

14, A K Bhazm and G B Chatwal, Biomersanic and Surramolocular Chemidstry, Himalaya
Publishing Honse, Mumbai (Availsble recant edition).

15 A K Bhag & G B Chatwal, Emaroronertal Chemiziry, Himalaya Publishing House,
Iimmbeai, (Available recent edition).

16, James, E. Huhsey, Ellen A Esiter, Rlicherd L. Eeiter & Okhil K Madhi Ihorgamic
Chemiztey: Principles of Soructire and Regcmdry, Fomth BEdition, Dorling Kindersley
{Indiz) Pt Lod., 2008,

17. 5. Glasstone & D). Lewis, Elemients gf Plpsical Chemiztry, Momillan & Co, Lad.

18, P. Adding & J. D. Paula, dfkins  Physical Chemizry, 10" Edition, Croford University
Press, 2014 (reprinted).

10, A Bahsl B 5. Bahal & G D. Tuli, Essential gf Plpsical Chemizry, Fevised Multicolor
Edition, 5. Chamd & Co. Lod., Mew Delhd, 2000

20. K L Eapoor, Teabook gf Plyvsical Chemisory, Maomillan India Lad, Vol I to Vol 'V, 3™
Edition, 2001.

21. D Alberty, Plyesical Chemisory, 6 Edition, Wiley Eastern Lid., Hew Delhd, 1992,

2. . M. Barrow, Physical Chemisry, 5% Edidon, Tam MoGraw Hill Editon D. 1. Bajpai,
Advanced Phyvrical Chemisiry, 5. Chand & Co., New Delha,

13, V. E JTha, Theoretical Principles gf Walsouiar Spectroccomy, Kathmandu Mepal, 2011,

Text Books: for practical course CHE 302

1. A T Vogel, 4 Texbook of Quantiaine horgamic dnghsi, Tcudimg Eleneniary

Insirumenital Anabesis, ELBS & Longman, 1969, (Preferably available recent ediion)

A T Vogel, 4 Text Book of Qualitame Inorganic Anafysiz, ELBS & Longman 1969,

{Praferably available recent edition).

3. B L. Shriner, B C. Fusien & D. Y. Cartin, The Swiemaric Idemijficaton gf Oreaiic
Compounds, 4 Labormory Maowmial Jobn Wiley snd Sons, Inc. Mew York, 1086
{Preferably available recent edidon).

4. B. P Levitt, ed Findlay's Pracical Physical Chemizry, Longman, London, 1973,

5 Moti Eaji Sthapit & B B Prodhsnanpes Expermmensal Flysical Chemistey, Taleju
Prakszsn Fathmandun 1993

6. M. A Khadks 5 D. Gautam & P K. Tadav, 4 Core Exparimenral Chemiztry for B.5c.
Heritage Publicafion, Fathmendn, 2016

Eeference Booles: for practical conrse CHE 302

1. Gurdesp Baj, ddvamced Practical Tnoremmic Chemistry, 10° Edifion, Goel Publishing
House, Meemut 1004,

2 A I Vogel, 4 Teerbook of Practical Orgamic Chemiziry, Mmchuding Cuaiitame Oreamic
Anefesis, Longmans, (Latest Edifion).

=



3. F. G Man & B. C. Sammders, Pracical Ovganic Chemisiry, Orient Longpman, 1088,
(Prafersbly recent edition).

4. D. P Shoemsker & C. W Garland Experiments in Figsical Chemisory, MoGraw Hill,

Eopalmsha Lid Tokya, 1947.

B. D. Ehosla, A Guali & V. C. Garg, Senier Practical Plysical Chemistry, 5 Edition, B

Chand & Co., Wew Dalhi, 1087,

4. I M. Gurm and B Eapoor, ddveced Exparimenial Chemisoy (Vol I-I), 5. Chand & Co.
Mew Dell, 1984,

7. LM Guru and A, Garte, ddshvemced Plysical Chemisiry Experiments, 4 Edition. Pragati
Prakashan 2008.

g 5 E Amrswal and Kesmti Tal, dchemced Morgaie Chemiziry, Pragati Prakasan Bisemt
{Latest Edinon].

LA

Course Title: Basic Biochemistry (Electve) Full Marks: 50
Course No.: CHE 303 Pass Marks: 17.5
Nature of the comrse: Theory Year: I

Conrse Objectives:

+ Toexplain the basic tenets of biocheamisory
# Toexplan the fumctions of bicmoleonles in the living orgamisms

Biochemistry: Diefinition and short history and its application, pH scale and pH of biclogical
fluids, Hendsrson-Fassel haJrjleqLﬂuunandLE importance; Biologically important buffers.
3 hors

Nocleic acids: Mucleotdes, tuldme blocks of micleic acids, macleotides and mucleic acids have
characteristic bases and penfoses, phosphodiester bonds link swocessive nucleotides in muclsic
acid | maclsic scids stoctare, DNA store genetic imformation. DA molecules have distinctive
hase compositionproperties, DINA 3 a3 double hel, DNA can ocour o different thres
dimensipnal form biosynthesiz of DMA (replicatdon), biosynthesis of BEMA{Tanscription),
gametic code, nmum{mr_lenm’es and macleic 30d wmdergo nonerymatic ransformaton, and
mmitants, DMNA repair, DRA sequencing (Frederic Sanger), recombinant DA technology, DRA
cloning, resmicion endomucleases amd DA ligsse yield mecombinsnt DINA clonong vector
allow amplification of msert DMA Sepments) PCE (polymersse cham reaction anplifies
specific DNA bislogical fonctons of DMA and FMNA biosynthesis and repair of DMA and
mEMA, codon, mutation, DA seguencing by Fredenick Sanzer methed, DMA clomng, the
polymerase chain rescdon smplifies specific DA sequences, ifs spplicadem) DBRA
polymorphism, zenetic disesses, unsn genome project. 11 hrs
Amine acids, peptide and proteins: Aming scids: aming acids share conmon stmachural
features, aming acid residnes in proteins are L-sterecisomers, amino acid can be, aming acids can

ma



be clazzified by B group, unconmiom aming acid alse bave important fimctions, amino acids not
foumd in proteins, degradsfion of amine acids (omidative desminaton trEADsaMinaton
decarboxrylaton, functions of pyridoxa]l phosphate (PLP), biosynthesis of glydne methionine,
saripe, and TyTosine, smine acid sequencing (enminsl group anslysiz (Edman-M-terminal
sequencing), qusnttative estimation of proteins (SDE-PAGE]). 15hrs
Enrymes: Definiton, propergss, teminologies, coenzymes, cofctors and prosthetic sroup,
enzyme kinetics, Michaalis-Meaten equation, tansfonmations of MMichaslis-Adenten equation,
Lineweaver-Burk plot, Eadia-Hofstee plot, enmyme imhibifon{competitive, noncompetitive and
mcompedtive), effect of pH, tempematire subsoate conceniration and incubation fme oo
enzyme action, mechanizm of enmyme acton(lock and key modsl and induced fiv model)
regulafion of enryme acivity, enrymes of indosmial md clinical dispnostc importance
11 hrs
Carbobydrates: Glycogenesis, gluconsogenssizs, glycolysis, TCA oyl melafion betwesn
glycalyzis, relaton between glycolysis and respiration, pentose phosphate pathway, prnciples of
hioenergetics, eleciron transport system and exidative phosphorylaton 8 hors

Lipids: Defniton, classification of lipids (panmal lipids, fais, waxes, scaps, phospholipids,
glycalipids, steroids), saponification munber, iodine valme, acid mmonber, ramcidity, auio-
oeddation (rancidity), famy acids: samrated and unsanmated Sty adds, metsbolism (B-oxidaton
of fufty acids), bicsynthesis of fany scids (pelmitic scid and lipid (mipalodting cholestenol
biosynthesiz, and bile salis derived from cholestol, theones of fat absorption, prostamodds,
gicosanoids, leukotmienss, lipooxyEenase and cyclooryzenass patvay. 15hrs

Text Booles: for Bischemistry CHE 303

1. David L. Melson & Michael M. Cox, Lehninger’s Principle qf Biochemiztry, Worth
Pubilishers, Mew York, USA, 2005,

2. Lubert Sayer, Biochemzsiry, W. H. Freeman and Company, MNew Yook, TI54 1975,
Eeference Bools: for Bischemistry CHE 303
1. L. Vesralomar Biockemisry, MTP Publizhers, Chennai India, 2004.

3. A Mazwr & B. Hamow, Text Book of Biochemisiry, W. B. Saunders Co., Philadelphia,
USA_ 1971

3. I L JTain Biochemiziry, Sultsn Chand smd Cio, 1990

P. E Euchel & G B. Ralston, Theory ad Problems of Biochemisiry, Sham Series,
Mz Hills Book Conmpamy, MNew Yok, TI54 1988,

T. Devasens, Engymoelogy, Oedfiord University Press, Mew Delld, India, 20140,
A C. Deb, Fundamenials of Blochenuiziry, New central book agency (B Lid, India, 2012,

AYV. 5. 5. Rama Rao, 4 Textbook Biochemistry, 7@ Edition, UBS Publishers’ Distributors
Lid

bl
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2. B. B Pandey, 4n Eapy Approach fo Basic Biochemisiry, Heritage Publishers &
Disstributors Pt Litd | Esthmandn 2015

0. 5 E Ealmmi A Textbook of Basic Biachemiziry, ABC Publication, Kathmandu 2016

Course Title: Analytical Chemistry (Elactive) Full Marks:: 50
Course Mo.. CHE 305 Pass Marks: 17.5
Maifure of the Course: Theary Year: IIT
Course Objectves:

* Toexplain the basic tensts of analytical chemistry
¢ Toexplan the principle and instrumentation of different analytical techniques

Basic Concept: Infroduction fo analytical chemistry, Qualitative and quanfitative analysis,
Anabyiical methedelogy: Sampling, Comversion of analyie to 3 measmable fomm, Messursrnent
Caloulaton and mferpretation of the measmeament, The analyiical balance Faciors affectong the
mmmﬂmhtmm&MEmdmdMEmwdaml}mﬂ
methods depending upon sample size: &) macre analysis, b) micoanalysis, ©) seni-microanalysis
d) nltra micro analysic, @) mace analysis, interference. sencitviny and detectdon linyits,

20 hrs
CGeneral Concept of Statistical Method: in Chemical Analysis: Emors in chenncal analysis,
Abesohute and relaive amors, Acouracy and precizion, Types of amon o experimental data,
Determinate and indeterminate erors, Systemafic errors, Proportional errors, Fandom ermors,
Sources of random emors, Distmbution of experimental data, Statistical treatment of random
armor, Significant fgures, Confidence limits and reliability of results, Stodent’s t test, Critena for
rejection of result (O-test]), Begression analysis. 14 hrs
Tifrimetric Methods of Analysis: General principls, Pegquirements for reactions wsed m
ttrimetric analysis, Concentrafion system Stoichiometric caloulations, Aliquots, Introdaction to
redox, precipitation and complexometric dtrations, Calibration of vobmnetric glasswares. Shrs
Cravimetric Method: of Analysis: General pnnciple, Stoichiomety of pravimedic reactions,
Formation and properties of precipitate, Coprecipitation snd purity of precipitates, Post
precipitation, Drying snd imition of precipitates, Tse of common organic reagents in sravimeiric
analysis, Applications of gravimetric analysis. Ghrs
Separation Metheds: Solvent extraction: MNemst distribution law, Distribufion coefficient
Dizmibution ratio, Applicadons of solvent extraction Shrs



Chromatography: Definition and classification of chromategraphy, siztonary snd mobils
phaze, Paper chromeatppraphy, Ion exchanee chromsiostaphy, Ges chromstography, HPLC,
Affinity chromatoeraphy, Exchision chromatoeraphy, Cohoon chromatosraphy and thin layer
chromatosraphy. 12hrs
Instorumental Methods

Pomciple, instnumentsfiom smd spplications of atomic absorphbon  speciroscopy, flame

photommestry, TV-visible spectrophotormetry & polaroeraply.
10hrs

Text Booles: for Anabvtical Chemistry CHE 305

1. A Dayjr& A L Underwood Quamtative Amahesis, 6 Edition, Prentice Hall of India,
T Dhelhi, 20009,

Douzlas A Skoog, F. James Holler & Timothy A, Mieman Principiles of Dsirumeial
Anabesiz, 5* Edition, Thomson Brooks Cale, 1908

3. Willard, Maritt, Dean & Settle, Fusumenial Methods of Analysis, 6 Editon, CBS
Puhblichers, India, 1936.

4. VFosals Texbook of Quamiitative Chemical dnalysiz, ¢ Edinon, Pearson Edncation 2008
Eeference Text Books: for Analyfical Chemistry CHE 303

1. H. Eawr, Jemrumenial Methods qf Chemical Analysic, Second Edidon, Pragat Prakashen,
Wiesmt.

B. Sivasankar, fetumeeal Merhods of dnalysiz, Oxford University Press, 2012

i A K Sovastava & P C. Jain frtrmwendal dpproach fo Chemical Analysniz, 5, Chand and
Company, Mew Delli

4. 5 K Gautam B. F. Poudel & H B Sharms Cancize dnalyical Chemiziry, MNaniral Book

Cenme 2016

B. B. Pandey, 4m Easy dpproack o dmabdical Chewmiziry, Hentage Publishers and
Diistribamors Pvt Led, Kathmamndn 2016
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