Tribhuvan University
Institute of Seience and Technology
4 Years B. S¢. Chemistry Course of Study
(Revised-2073)

The structure of the course for the 4 Years B. Sc. Chemistry will be as follows:

1" Year:
Subjects Course No. | Full Marks | Pass Marks
Basic Chemistry 1 CHE-101 100 i5
Bazic Chemistry Practical I CHE-102 50 20
Tribhuvan University
Institute of Science and Technology
Four Year B. S¢. Chemistry Course of Study
(Revised-2073)

Course Title: Basic Chemustry 1 Full Marks: 100
Course No.: CHE 101 (major/minor) Pass Marks: 35
Mature of the Course: Theory Year: 1
Course Objectives:

* Tosimulate, create and sustain their interest in the study of chemistry.
* To provide a body of chemical knowledge appropriate for higher studies.
*  To make aware the importance of scientific method of accurate experimental work.

*  To provide mechanistic approaches of organic reactions.

Group A: Inorganic Chemistry

Atomic structure- Bohr's theory and refinements, wave mechanical model of the atom, matier
waves, de Broglie’s equation, Heisenberg’s uncertainty principle, Schrodinger’s wave equation (time
independent), physical significance of wave function, probability density pattem for hydrogen atom,
radial and angular wave functions, radial distribution curves, shapes of s, p, d orbital ; charge cloud
diagrams and boundary surface diagrams, nodal planes, quantum numbers and their significance,
energy level diagram. 9 hrs

Multi-eleciron system:- Pauli exclusion principle, Hunds rule of maximum multiplicity, energy
level diagrams across d-block elements, stability of completely filled, half filled and empty orbital.
3 hrs

Nuclear Chemistry - Composition of nucleus, nuclear stability, binding energy, radioactivity, half
lifee determination and nuclear reactions, group displacement law and radioactivity series, application
of nuclear chemistry. 4 hrs



Periodic classification of elements and physical properties: Long form of periodic table
(significance and limitation), IUPAC classification of perodic table and its merits and dements,
periodicity of elements, s, p, d and blocks, long form of periodic table, discussion of properties like
atomic, wonic and covalent radi, iomzation potential, screeming or shielding effect, electro negativity,
different scales of electro negativity measurements (Pauling, Mulliken and Allred and Rochow),
electron affinity (Periodic variation, experimental determination of electron affinity).

T hrs

Chemical bonding : lonic bond: packing of ions in crystal, radius ratio, lamtice energy, Born
equation, Born-Haber cvele, covalent character i wnic compounds, polarizing power and
polarizability (Fajan™s rule), bomd moment and dipole moments, percentage wonic character from
dipole moments and electro neganvity differences, characteristics of wonic compounds, structure of
onic solids, wnic compounds of type AX (NaCl, CsCl, £n8), AX, { CaF., Tilk), layer structures,
sioichometric and non- sioichometric defects. 8§ hrs

Covalent Bond: General characteristics of coordinate-covalent bond, valence bond approach,
directional characteristics of covalent I:u:-nm:l remnance energvj hx-hndlzanun the extent of orbital
participation in molecular bonding, (sp, 5]:-' 5]:; d 5]:; :Isp sd :Isp :Isp I, mulnple bonding, three
electron bond, two electron three centered bond, sigma-and pi- I:uunds bond length and bond order,
bond sirength, valence shell electron par repulsiun theory WSEFR}, theory of directed \-alenm,
shapes of simple morganic molecules and 1ons containing bonds and lone pairs, hydrogen bond
(theornes of hydropen bonding, valence bond treatment), metallic bond (Free electron theory and band
theory), conductors, insulators and semiconductors, elementary idea of L.C. A and concept of
united atoms in molecular orbital theory, bonding, antibonding, and non-bonding orbitals, M.O.
configurations of simple diatomic molecules (Ha, Hes, Na, O, Fy, CO, NO, HCI and related species)
and molecular ions (04, Oy", NO™, CO7). 5 and n bonds and delocalized n-bonds in inorganic species
(C0:, 802, 307, COy™, N0y, N3™etc). 1 hirs

Acids and Bases: Lewis acid-base concept, hard and soft acids and bases (HSAB), application of
H5AB principle, relative strengths of acids amd bases and the effect of substituents and solvents on

them. 4 hrs
Principles of qualitative and gquantitative Analysis: Solubility product, common 1on effect, their
application in group separation, principles of gravimetnc and volumetric analysis. 5 hrs

Group B: Organic Chemistry

Struciure and Properties: Atomic orbitals, molecular orbitals, hybnd orbitals, polarty of bonds,
meltimg point, acids and bases, dipole-dipole interaction, hydrogen bonding, inductive effect,
electromeric effect, resonance, mesomeric effect or conjugative effect, hyperconjugation effect, steric
effect, ITPAC nomenclature. 4 hrs

Alkanes: Energy of activation, progress of reaction, energy profile diagram, exothermic and
endothermic reaction, Fischer projection formulas, Andiron formulas, Mewman projection formula,
free rotation about the C-C single bond, conformation of n-butane, physical properties, industrial
source, industrial source vs. laboratory preparation, Grignard reagent, coupling of alkyl halide with
organometallic  compounds, reactions:  halogenations  (substitution reaction), mechanism of
halogenations, ornentation of halogenations, relative reactivity of alkanes toward halogenations, ease
of abstraction of hydrogen, homolytic bond dissociation energies and relaiive stability of free
radicals, ease of formation of free radicals, structure of free radicals, transition state for



halogenations, orientation, reactivity and selectivity, non-rearrangement of free radicals, combustion,
pyvrolysis. 11 hirs

Stereochemistry:  Introduction, structural isomers and steresisomer, sterenisomerism, optical
activity, polarimeter, specific rotation, enantiomerism and optical activity, chirality, chiral cenire,
enantiomers, racemic modification, resolution of racemic modification, configuration, absclute
configuration (R and 5), sequence rules, diastereomers, meso compound, reaction involving
stereoisomers, peneration of a chiral centre (only one chiral centre), geometrical 1somerism.

7 hrs

Alkyl Halide (Nucleophilic Substitution): Homolytuc and heterolyiic fission, structure (the
functional group), classification and nomenclature of alkyl halides, physical properties, preparation,
nucleophilic aliphatic substitution reactions, nucleophiles and leaving groups, rate of reaction (effect
of concentration), the 5,2 reaction (mechamism and kinetwcs), the 5,2 reaction (stereochemuisiry,
inversion of configuration), the 51 reaction (mechanism and kinetics), carbocations (structure and
relative stability), 5yl reaction (stereochemisiry), rearrangement of carbocations, Syl ve 5,2
reaction, factors affecting 5y mechanism (effect of substrate, nucleophile, solvent, and leaving
group). 10 hirs

Alcohols and Ethers: Introduction, nomenclature, structure, physical properties, indusinal source,
fermentation, fuel from carbohydrate, ethanol, preparation, reactions, alcohols as acids, bases,
reaction of alcohols with hydrogen halides, formation of alkyl sulphonates, oxidation of alcohols,
indusirial source of ethers, preparation of ethers, Williamson synthesis, reactions of ethers (PCls,
HX), role of solvent, solubility (ionic solutes, protic and aprotic solvents, ionic pair).

& hrs

Alkenes: Physical properties, indusinal source, preparation, dehydrohalogenation of alkyl halide,
kinetics of dehydrohalogenation, E2 reaction {mechanism, orentation and reactivity), E1 reaction
{mechanism, ornentation and reactivity), dehydration of alcohols, reaction of alkenes, reaction at the
carbon-carbon double bond, (hydrogenation, addition of hvdrogen halides, addition of hydrogen
bromide and peroxide etfect, addition of sulphuric acid, addition of water, electrophilic addition
{mechanism, orientation and reactivity), addition of halogens, and mechanism, halohydrin formation,
oxymercuration-demercuration,  hydroboration-oxidation,  {orientation  and  mechanism  of
hydroboration), free radical addition (mechanism and orentation), hyvdroxylation, ozonolysis,
analysis of alkenes, application of alkenes to prepare polymers (polypropelens and polyethylene).
D hrs
Alkynes: Structure of acetylene, physical properties, indusirial source of acetylene, preparation of

alkynes, reactions of alkynes, reduction o alkenes, electrophilic addition to alkynes, hydration of
alkynes, acidity of alkynes, reactions of metal acetvlides, analysis of alkyne. 4 hrs

Group C: Physical Chemistry

Gaseous State: Review on kinetic theory of pases, derivation of Kinetic gas equation, average
velocity, most probable velocity, average kinetic energy of gas molecules, molecular interpretation of
temperature, gas laws (Bovle's, Charles’s, Graham’s, Avogadro’™s & Dalton’s laws) and root mean
square velocity of gas molecules denved from kinetic gas equation, related numericals



Maxwell-Boltzmann disiribution law for molecular velocities, distnbution of velocities, different
types of velocities (most probable, average & root mean square) of gas molecules and their derivation
from Maxwell’s equation, collision properties: collision diameter, collision frequency, mean free
path, related numericals

Deviation of real gas from wdeal behavior, van der Waals equation (derivaiion and explanation of
volume and pressure corrections), Bovle's temperature and van der Waals constants, compressibility
factors and is uses, critical phenomenon, relation between van der Waals consiants and critical
constants, related numerncals.
Liguefaciion of gases: Faraday method, Linde’s and Claude’s principles of liquefaction of air.

12 hirs

Liguid and Solid States: Properties of hiquids, surface tension and 115 determination by drop weight
& capillary rise methods, viscosity and fluidity, effect of temperature on viscosity & surface tension,
determination of viscosity by Ostwald’s viscometer, applicaiions of surface fension and viscosity
Measuraments, numericals.

Froperties of crystalline & amorphous; ionic, covalent, metallic & maolecular solids, crystal structure
and unit cells, erystal systems and Bravais lattices, cubic crysials (simple, body centered and face
centered cubic), laws of crystallography, Miller indices, numericals. 8 hrs

Chemical and lonic Equilibriuvms: Applications of law of mass action to homogeneous equilibrium,
effect of temperature, pressure, concentration and mert gases on chemical equilibrium, numerical
problems on chemical equilibrium

Ouantitative treatments on hydrolysis of salts and related numerical problems, common ion effects in
wonic equilibrium, buffer solution, buffer capacity and buffer range, numerical problems in pH and
buffer, pH change in acid base titration (weak and strong), theory of acid base indicator: Ostwald’s
theory, quinonoid theory, selection of acid base indicators in tilrations.

B hrs

Colligative Properties: Raoult’s law and determination of vapor pressure lowering, laws of elevation
of boiling point and depression of freezing point, osmotic pressure and determination of molecular
weight from colligative properties, van’t HofT factor, abnormalities in solution due to association and
dissociation, numerical problems. t hrs

Chemical Kinetics: Review on the rate of a chemical reaction, pseudo order reaction, rate equations
(differential and integrated form) for zero and second order reaction, half life of reaction,
determination of order of a reaction, effect of temperature on the reaction rate: Arrhenius equation
and activation energy, related numerical, Kinetic study of some reaction mechanism (reaction between
0z and HBr, I and propanone in acidic medium) B hrs

Thermodynamics and Thermo-chemistry: Feview on (some thermodynamic terms, Hess law &
bond energy), isothermal but not reversible expansion of an ideal gas, isothermal reversible expansion
of an ideal gas, experimental determination of AE using bomb calonimeter, (H) enthalpy,
experimental determination of AH, enthalpy of physical changes (enthalpy of fusion, vaporization,
sublimation}), molar heat capacity at constant pressure and volume, relation between Cp and C,,
variation of heat of reaction with temperature {Kirchoft™s equation), calorific value of fuel and food,
numerical problems. B hrs



Tribhuvan University
Institute of Science and Technology

Course Title: Basic Chemistry Practical 1 Full Mark: 50
Course No.: CHE 102 {major/minor ) Pass Mark: 20
Nature of the Course: Practical Year: |
Course Objectives:

# To make students aware of the imporance of scientific methods of accurate experimental
works about chemistry.

#  To develop in students” abilities to perform experiments having due repard for safety.

# To develop in students skill of observation and their ability to record and interpret those
observations.

Experiments on Inorganic Chemistry

Volumetric analysis: Volumetric analvsis involving acidimetry and alkalimetry (combination of
strong and weak acids and bases); Determination of total alkalinity and phenolphthalein alkalinity in
a given sample of water, Permanpanate titration (estimation of iron in Mohrs salt), Determination of
calcium in calcium carbonate, Silver nitrate titration (determination of chloride content in a given
sample of water), lodometric titration (potassium dichromate and copper sulphate, determination off
residual chlorine in a given sample of water). 27 hirs

Inorganic Preparation: Sodium thiosulphate, Potassium dichromate, Ammonium ferric sulphate,
Potash alum, Tetrammine copper sulphate, Prussian blue 33 hirs

Experiments on (Irganic Chemistry
. Thermometer calibration.

Purification of crude organic compounds.

Re-crystallization (acids, acetanilide, amides, benzoates, eic. ).
Determination of melting point and mixed melting point.

Purification of liquid compounds by distillation.

Deterrmination of boiling points (aniline, nitroben®ene, nitroaniline, etc. ).

Isolation of steam volatile compounds.

T R

Classification  of organic compounds by solubility (water, ether, 5% HCl, 5% sodium
hydroxide, 5% sodium bicarbonate, conc. HaS0y).

Identification of functional groups.

e

6l hirs



Experiments on Physical Chemistry

1.
2.
i

Determination of surface tension of liquid using Stalagmometer.
Determination of viscosity usimg Ostwald viscometer.

Preparation of standard buffer solution using sodium acetate and acetic acid and determine the
pH of unknown solution using universal indicator,

Preparation of standard bufter solution using ammonium hydroxide and ammonium chlonde
and determine the pH of unknown solution using universal indicators.

Determination of heat of solution of potassium acefate.
To smdy the kinetics of acid catalysed hvdrolvsis of methyl acetate

To smdy the kinetics of reaction between potassium persulphate and iodine by iodine clock
method.

Determination of molecular weight of organic compound by Rast method.
6l hrs

Texi Books: for itheoretical course CHEM 101

]

L D. Lee, Concise fnorganic Chemisiry, 5% Edition, John Wiley and sons, Inc., 2007,

F. A. Cotton, (G. Wilkinson & C. Gaus, Basic fmorganic Chemisiry, 3™ Edition, John Wiley &
Sons (Asia), Pvt, Lid., 2007,

D. F. Shriver & P. W. Atkins, fnorganic Chemistry, Oxford University Press.

R. T. Morrison & R N. Boyd, Organic Chemisiry, 6" and 7" Edition, Prentice- Hall of India
Pvi, Lid., 2008.

I L. Finar, Organic Chemisiry, Yol 1 and Vol. 11, Prentice Hall, London, 1953, (available
recent edition).

Streitwerser & Heathcock, fntroductory Cvganic Chemistry, Wiley and Sons, Mew York, 1981
1. March, ddvanced Oreanic Chemisiry, 4" Edition, Wiley Eastern Lid., India, 2005.

M. D. Cheronis and 1.B. Entnkin, fdemtification of Organic Compounds, A Student’s Text using
Semi-micro Techniques, John Wileyd Sons, Inc (Latest edition).

L. Shriner, B.C Fusion and D.Y Cartin, The Systematic fdentification of Organic Compounds, A
Hand Manual, John Wiley and Sons, Inc. New York (Latest).

.S. H. Maron & C. Prution, Principles of Physical Chemistry, 4% Edition, Oxford & IBH
Pub.Co., 1992

CPLAtking & 1. de Paula, Elements of Pinsical Chemistry, 51 Edition, Oxford University Press

Inc., Printed in India by Saurabh Printers Pyl Lid., New Dethi, 20069,



Heference Books: for theoretical conrse CHEM 101

2
3

A. Sharpe, Inorganic Chemisory, 2" Edition, ELBS & Longman, Singapore, 1986, (recent
edition)

R. . Madan & Satya Prakash, Modern fnorganic Chemistry, 5. Chand & Company Ltd., 1994,
K. M. Upadhyaya, 4 Texr Boak of Inorganic Chemistry, 7* Edition, Vikash Publishing House
Pyt Ltd., 1995

4. G. Marc Loudon, Organic Chemistry, Oxford University, 4™ Edition

1.

11.
12.

13.

14.
15.
16
I7.

18.

19.

20k,

21.

22,

Lawry & Richardson, Mechanism and Theory in Organic Chemistry, Haper and Row, Mew
York, 1981

C. Norman, Frinciples of Ovganic Synthesis, 2™ Edition, Chapman and Hill. London, 1978,
{recent edition)

Warmen, Crganic Synthesis; The Disconnection Approach, Wiley, New York, 1982, (available
recent edition)

House, Modern Synthesis Reactions, 2™ Edition, W. A_ Benjamin, New York, 1972

R. M. Silverstein, G. L Bassler & T. C. Moml, Spectrometric Identification of Organic
Compounds, Wiley, New York, 1981, (Preferably available recent edition)

C. Agrawal, Modern Inorganic Chemisiry, Wiley Eastern, New Delhi, 1981(available recent
edition )

T.W. Graham Solomons, (vganic Chemistry, (latest edition), John Wiley and Sons, New York.
K. A. Bansal, 4 Texthook of Organic Chemisiry, 2* Edition, Wiley Eastern Ltd, New Delhi,
15493 {available recent edition))

K. L. Kapoor, Texthook of Physical Chemistry, Macmillan India Ltd., Vol. 1 to Vol V, 3
edition, 2001

D. Alberty, Plrysical Chemisiry, 6™ Edition, Wiley Eastern Lid. | New Delha, 1992

8. Glasstone & D. Lewis, Elements of Physical Chemistry, Mcmillan & Co., Ltd

8. Megi & 8. C. Anand, 4 Text Book of Physical Chemisiry, Wiley Eastern Lid., 1991

S. Bahl, G. D. Tuli & A. Bhal, Essential of Physical Chemistry, 24™ Edition, 5. Chand & Co.
20p0.

M. K. Sthapit & R R. Pradhananga, 4 Texthook of Physical Chemistry, Taleju Prakashan,

Nepal, 2007.
S. D. Gautam, M. K_ Prasad & . P. Bhattarai, Fundamental Chemistiry, 1" Edrtion, Heritage
Publishers and Distributors Pvt. Ltd , Nepal, 2013

M. L. Sharma & P. N. Chaudhary, 4 Textbook of 8. Sc. Chemistry (Vol. 1 & 1), 2™ Edition,
Ekta Books Nepal, 2007.

A K. Bam & G. R Chatwal, Bioinorganic and Supramolecular Chemiziry, Himalaya
Publishing House, Mumbai.

A K. Bhagi & G. R Chatwal, Emvironmental Chemistry, Himalaya Publishing House,
Mumbai.



23. M. R. Pokhrel & B. R. Poudel, 4 Tewhook of Inorganic Chemistry, National Book Centre,

Bhotahity, Kathmandu, 2011.

24. James E. Huheey, Ellen A Keiter & Richard L. Kenter, fnorganic Chemistry: Principles of

Structure and Reactivity, Addison Wesley Publishing House.

Text Books: for practical courses CHEM 102

A. L Vogel, A Texr Book of Quantitative Inorganic Analysis, Including Elementary Instrumental
Analysis, ELBS & Longman, 1969, (Preferably available recent edition).

A. L Vogel, 4 Text Book of Oualitative fnorganic Analysis, ELBS & Longman, 1969, (recent
edition).

K. N. Ghimire, M. R. Pokhrel & K. P. Bohara, University Experimental Inorganic Chemistry,
Cuest Publication, Kirtipur, Kathmandu, 2008.

R. L. Shrner, . C. Fusion & D. Y. Cartin, The Systematic ldentification of Organic
Compounds, 4 Laboratory Mamual, John Wiley and Sons, Inc. New York, 1986. | Preferably
available recent edition).

Mot Kaji Sthapit & R. R Pradhananga, Experimental Physical Chemistry, Taleju Prakasan,
Kathmandu, 1995,

M. M. Khadka, 5. D. Gautam & P. N. Yadav, 4 Core Experimental Chemistry for B.5c.,
Heritage Publication, Kathmandu, 2016.

Reference Books: for practical course CHEM 102

LA
H

Gurdeep Raj, Advanced Practical Inorganic, 10" Edition, Goel Publishing House, Meerut,
19494,

A. L Vogel, 4 Text Book of Practical Organic Chemistry, Including Qualitative Crganic
Analysis, Longmans, 1958, (Preferably available recent edition)

F. G. Mann & B. C. Saunders, Practical Ovgamic Chemistry, Onent Longman, 1986, (recent
edition ).

B. D. Khosla, A. Gual & V. C.Garg, Semior Practical Physical Chemistry, 5" Edition, R.
Chand & Co., New Delhi, 1987,

L N Gurn & A Gurtu, Advanced Physical Chemisiry Experiments, 4™ Edition, Pragati
Prakashan, 2008.

S. K. L. Kama, Chemistry Practical for B. 5c., Subharambha Publicaton, Kathmandu, 2013,
8. C. Rastogi & 5. K. Agrawal, Advanced Inorganic Analysis.

5. K. Agrawal and Keemti Lal, Advanced fmorganic Chemistry, Pragati Prakasan, Meerut.
A. K. De, Enmvironmental Chemistry, New age International Lid. Publishers, New Delhi.



Tribhuvan University
Institute of Science and Technelogy
4 Years B. Sc. Chemuistry Course of Study
{Revised-2073)
The structure of the course for the 4 Years B. S5c. Chemistry will be as follows;

2" Year:

Subjects Cowrse Mo, | Full Marks | Pass Marks
Basic Chemistry 11 CHE-20] 100 33
Basic Chemistry Practical 11 CHE-202 a0 20

Four Year B. Sc. Chemistry Course of Study

[ Revised—-210T3)
Course Title: Basie Chemstry 11 Full Marks: 100
Course No.: CHE 201 {major) Pass Marks: 35
MNature of the Course: Theory Year: [l

Lecture ; 150

Course Dbjectives:
® To explain their knowledge in terms of the relevant principles, concepts, theones, definition,
patterns and generalization.

* To explain everyday applications and uses of chemistry.

® To present chemical ideas in a clear and logical forms.
* To provide mechanistic approaches of organic reactions.

CGroup A: Inorganic Chemistry
Refining and purification of metals: Applications of the following processes in the refining,
separation and extraction of metal; ion exchange chromatography, solvent extraction, oxidative
refining, parting process, zone refining, Mond's process. 5 hrs
Comparative study of s- & p- block elements and their important compounds:- General group

trends, electron configuration, atomic radi, ionization potential, electron affinity, electronegativity,
inert pair effect, general properties of the elements, the occurrence and isolation of the elements,
factors influencing the choice of extraction process, comparative study of s and p block elements and

their imporiant compounds.

Alkali metals: Solubility in NH3, hydration energy and mobility of ions, R-Li, chlor-alkali industry
and its application, crown and crypt ethers.



Alkaline earth metals: Be-anomalous behavior, CaH:, Gngnard's reagent, chlorophyll, biological
properties of Ca and Mg.

Gr 11: Pnnciple of extraction of Al, alums, BF, Borax, 2e” 3 centred bond, halides of Al, aluminum
alkyls, cement, ert pair effect (Gr LI, 1V,V)

Gr IV: Structure and allotropy of the element, difference between C, 5i and other remaining
elements.

Carbon clusters: Fullerene (preparation, structure and applications).

Carbides, carbonyls, silicon carbide, silicates, freons, intermal m bonding using d orbatal {structure of
{CH:)1:M and {51 Ha)lzMN.

Gr V: Nitrogen cvcle, liquid ammonia as solvent, phosphate fertilizers, halides, role of phosphate
esters in hiological process.

Gr VI: Acid main, Px-dn  bonding, difference between oxygen and other elements, thionyl chloride,
tetra sulfur tetra nitride, reactivity and oxidizing property of halogen.

Gr VII: Prechloric acid, 1solation of fluorine, electropositive character of iodine
Gr 0: Isolation of noble gases, clathrate compounds, uses of noble gases. 20 hrs

Chemistry of d-block elements and their compounds: General trends in electronic configurations,
ionic and covalent atomic radii, electronegativity, electron affinity, ionization potential, colour and
magnetic propertics, vanable valancy, complex formation with reference to 3d-block elements,
general introduction of first transition (3d) second transition (4d) and third transition series,
comparison of the elements of 3d series with 4d and 5d transition series in terms of (1) electronic
configuration {ii) reactrvity of element (ii1) stability of oxidation state (iv) highest oxidation state and
{v) stability of complexes, concept of co-ordination complexes, Wemer's theory of co-ordination
compounds, comparative study of chemistry of elements of 3d- senies (excluding Sc, Ti, ¥) chemistry
of representative compounds of 3d- block elements (Ti0:, TiCl, Zeigler-Natta catalyst, vanadates,
V20, Cri:Cly, KoCrlh, ferrocene, mickel carbonyl), bioinorganic chemistry of iron, chromiuvm and
COpper. 14 hrs

Preparation, properties. bonding and structure of the following: Oxides and oxyacids of
phosphorous (structure and application only) hydrazine, hyvdroxylamine, hydrazoic acid, hydrogen
perocide, ozone, sodium thiosulphate, peracids of sulphur, potassium permanganate, potassium

dichromate. 11 hrs
Group B: Organic Chemistry

Cyclic aliphatic compounds: Nomenclature, industrial source, preparation, reactions, reactivity of

cyclopropane and cyclobutane by comparing with alkanes, stability of cycloalkanes—Baever's strain

theory, Sachse and Mohr prediction and Pitzer's strain theory, factors affecting stability of

conformations, conformational structure of cyclobutane, cyclopentane and cyclohexane, equatorial
and axual bonds. 5 hrs

Aromaticity: Concepts of aromaticity, antiaromaticity and non-aromaticity, structure of  benzene,
resonance structure and orbital picture of benzene, stability of benzene (resonance energy), Huckel's
rule and its application to benzenoid (benzene and naphthalene) and nonm  benzenowd
{cyclopropenylcation, cyclopentadienyl anion and tropylium ion), general mechanism of electrophilic



substitution, mechanism of nitration, sulphonation, halogenations, Friedel Craft's alkvlation and
acylation, theory of reactivity and onentation, effect of substituent groups, ring activating and
deactivating groups with examples, effect of halogen on electrophilic aromatic substitution,
electrophilic substitution in naphthalene. 9 hrs

Aldehydes and ketones: Nomenclature of aliphatic and aromatic carbonyl compounds, structure of
carbonyl group, synthesis of aldehydes and ketones, physical properties (keto- enoltautomerism,
reactivity of carbonyl group in aldehydes and ketones), nucleophilic addition reactions, ooidation,
reduction, Clemmensen reduction, Wolf Kishner reaction, base and acsd catalyzed halogenation
reactions, addition of Grignard’s reagent, planning a Grignard's synthesis, limitation of Grignard's
synthesis, base and acid catalyzed halogenation of ketones, aldol condensation, dehydration of aldol
products, use of aldol condensation in synthesis, cross aldol condensation, Wittig reaction, Claisen
condensation, Cannizamo’s reaction, Perkin reaction, analysis of aldehydes and ketones with 2 .4-
DNP test, Tollen's test, Fehling's test, Schiff test and Haloform test with equations, spectroscopic
analysis, 12 hrs

Carboxylic acids: Structure and Nomenclature, Industrial source, Methods of preparation by
carbonation of Grignard regents, Hydrolysis of nitrile, amides and esters, Preparation of aromatic
acids by oxidation of side chain, hydrolysis of benzotrichlonides and Kolbe reaction, Physical
properties, hydrogen bonding, dimmeric association, acidity strengths (relative differences m the
acidities of aromatic and aliphatic acids), Effect of substituent in acidity, Chemical properties:
{reaction involving H, OH and COOH groups), Salt formation, Anhydride formation, Acid chlonde
formation, Amide formation, introduction to polvamide and ester formation with mechanism),
Reduction to alcohols, Carbanion in organic synthesis, Active methylene compounds such as Malonic
acid synthesis of carboxylic acid, Acetoacetic ester synthesis of ketones, decarboxylation of fi-keto
acid and malonic acid, Synthetic application of acetoacetic esters (Preparation of monocarboocylic
acid and dicarboxylic acids) and malonic acid esters (Preparation of monocarboxylic acid and
dicarboxylic acid and o f~unsaturated carboxylic acids), spectroscopic analysis of carboxylic acid.

14 hrs

Amines: Structure, nomenclature, classification, industrial source, preparation, physical properties,
industrial source preparation, reduction of nitro compounds, amminolysis of halides, reductive
amination, Hofmann rearrangement, structure and basicity, effect of substituent on basicity of
aromatic amines, ring substifution in aromatic amines, reactions of amines with nitrous acid, reactions
of diazonium salt (azo coupling, Sandmeyer reaction), reactions of hyvdrazo compounds (benzedine
rearrangement), reactions of diszomethane, synthesis of phenol, diazonium salt (replacement by —H),
synthesis using diazonium salts, synthesis of azo-compounds, spectroscopic analysis of amine.

T hrs
Phenols: Structure, nomenclature, physical properties, salts of phenols, industrial source, preparation,
reactions, acidity of phenols, Fries rearrangement, ring substitution, Kolbe's reaction, Riemer-
Tiemann reaction, formation of aryl ethers. Gattermann synthesis, chelation, spectroscopic analysis of
phenol. 3 hrs



Group C: Physical Chemistry

Colloidal Chemistry: Colloidal state of matter, lyophilic and Iyophobic colloids, preparation,
purification and properties (kinetic, optical and electrical properties) of colloids, Helmholtz and
diffuse layer in colloids, zeta potential, precipitation of sol, gold number, Hardy-Schultz law,

association of colloids, emulsion and gels, soap and detergents, cleansmg actions of scap &
detergents 10 hrs

Photochemistry & Catalysis: Thermo-chemical and photochemical reactions, Grothus Draper law,
Stark Einstein law of photochemical equivalence, pnmary and secondary processes in photochemical
reaction, quantum yield, reason for high and low quantum yields, Lambert- Beer's law and its
application, photochemical processes: fluorescence, phosphorescence, chemiluminescence and
photosensitization.

Types of catalysis, poisons, promoters and inhibitors, Criteria of catalysis, activation energy and
catalysis, theories of catalysis: intermediate compound formation and adsorption theories, general
acid base catalysis, enzyme catalysis. 10 hrs

Electrochemistry:

Electrolyvtic Conductance: Review on the electrolytic conductance, Kohlraush law of independent
migration, iomic conductance and ionic mobility, conductivity water, Hittorf's rule, transference
number, determination of transference number by moving boundary and Hittorf's methods, some
applications of conductance measurements: determination of (a) solubility products of sparngly
soluble salts, (b) degree of ionization and iomization constant of weak acids and (c) wonic product of
water, conductometric titration: involving neutralization and precipitation reactions, advantages of the
conductometric titration

Electrochemical Cells: Review on electrochemical cells, Nemst's equation and derivation of emf
of a cell under non-standard conditions, reference electrodes, standard hydrogen electrode and
secondary reference electrodes, measurement of standard electrode potential, electrochemical series,
representation of electrochemical cell, calculation of equilibrium constant of a cell reaction from
standard emf of a cell, potentiometer for measurement of emf of a cell, applications of emf
measurements: determination of pH using glass, quinhydrone and antimony-antimony oxide
electrodes, potentiometric titrations, ion-selective electrodes. 15 hrs

Thermodynamics: Adiabatic expansion of an idcal gas (TV-relation, PV-relation and PT relation),
comparison between isothermal and adiabatic expansion, work done in reversible adiabatic
expansion, Joule's Thomson effect, inversion temperature, second law of thermodynamics: different
statements of the law, Camot's cycle, thermodynamic efficiency, entropy and its mathematical
derivation from Camot's cycle, physical significances of entropy: entropy and unavailable energy,
entropy and probability (qualitative), entropy and randomness. Entropy changes of a system,
surrounding and universe, entropy change in i1sothermal and adiabatic processes, relation between
enthalpy change and entropy change, entropy change duning expansion of an ideal gas, Free energy
and work function and their significances, criteria of spontaneity and equilibrium in terms of entropy
and free energy, related numencals 15 hrs



Tribhuvan University
Institute of Science and Technology
4 Years B. Sc. Chemistry Course of Study

Course title: Basic Chemusiry Practical 11 Full Marks: 50
Cowrse No.: CHE 202 {major & minor) Pass Marks: 20
Mature of the course: Practical Year: 11
Course Ohjectives:

* To handle and manipulate chemical apparatus and materials safely.
* To record accurately and clearly the result of experiments.

* To apply appropriate chemical principle and make generalizations and predictions from
chemical facts, observations and expenment data.

Experiments on_Inorganic Chemistry

Gravimetric Analysis:- Quantitative estimation of barium and sulphate ions as banium sulphate, iron

as ferric oxide (Mohr salt). 21 hrs
Qualitative analysis of simple inorganic salt mixture containing 2 cations and 2 anions:- Hg',
Ph, Ag’, Cu™, Hg'™", As™, 8b™ Sn™ BT, Cd7, AT, 20", M, Fe, G N, O
Ca” Ba S Mg "K', NH," NOy, CI, B, I, 80,7, COy, PO, 27 hrs

Spot test analysis. 12 hrs

Experiments on Organic Chemistry

Preparative Organic Chemistry:- Single step preparation invelving the following types:-
Methylation of phenol using dimethyl sulphate, Esterification of acids, Acetylation of phenols,
Benzoylation of amines, Nitration of nitrobenzene, Reduction of nitro compounds, Oxidation of
Toluene or benzadehyde, Prepamation of osazone and preparation of methyl orange. These
experiments should imvolve basic organic experiment techniques such as hot filtration, distillation
under reduced pressure, filtration under partial vacuum, etc. (Above reactions will be useful in
identification of organic compounds and preparation of their derivatives). 0l hrs

Experiments on Physical Chemistry

1. To determune the surtace tension of detergent and soap solution by drop number method and
compare their cleansing action.

2. To determine the precipitation values and precipitation power of monovalent and bivalent
cations for arsenic sulfide sol.

3. To cary out conductometric titration between strong acid and strong base.



To camry out conductometric titration between weak acid and strong base.

To calibrate the pH meter and measure the pH using glass electrode.

To determine the pH of a given solution using quinhydrone electrode.

Determination of heat of nevtralization of strong acid and strong base.

Deetermination of heat of hydration of sodium sulphate. ol hrs

e

Text Books: for theoretical conrse CHE 201

. 1. D. Lee, Concise Inorganic Chemistry, 3 Edition, John Wiley and Sons. Inc. 2007

F. A Cotton, G. Wilkinson & C. Gaus, Basic fnorganic Chemistry, 3" Edition, John Wiley &

Sons (Asia), Pvt., Lid., 2007,

3. M. L. Sharma & P. N. Chaudhary, 4 Texthook of 8. Sc. Chemistry (Volume 11), 2™ Edition,
Ekta Books Nepal, 2007.

4. D.F. Shriver & P. W. Atkins, Inorganic Chemistry, 5™ Edition, Oxford University Press, 2010,

5 R T. Momson, B. M. Boyd & 5 K EI’I.B.I:I.E-E‘]'IE.I.]!:': Chrganic Chemistry, ™ I:dltlun Prentice-
Hall of Pearson, 2012.

6. 1. March, Advanced Organic Chemistry, 4™ Edition, Wiley Eastern Ltd., India, 2005

7. Jonathan Clayden, Ovgamic Chemistry, 1 Editiom, Clenrd Universaty Press JJ1I:L'IE

. "i H. Maron & C. Prutton, Principle aj!-'.ﬁj.'ﬂm.l' Chemistry, 4™ Edition, ﬂxfun:l & IBH Publ.

, 1992,
g I-'.W. Atkins & J.D. Paula, Efements of Physical Chemistry, 4" Edition, Oxford University
Press, 2010.

| B r——1
i

Reference Books: for theoretical conrse CHE 201

1. R. D). Madan, Satya Prakash, Modern Inorganic Chemisiry, 5. Chand & Company Lid., 1994,

2. A. Shame, fnorganic Chemistry, 2™ Edition, ELBS & Longman, Singapore, 1986, (recent
edition).

3. K. N. Upadhyaya, 4 Texthook af Inorganic Chemistry, 2™ Edition, Vikash Publishing House
Pt Ltd., 1995

4. C. Agrawal, Modern Inorganic Chemistry, Wiley Eastern, New Delhi, 1981, (available recent
edition)

5. James, E. Huheey, Ellen A Kerter & Richard L. Keiter, fnorganic Chemistry: Principles of
Structure and Reactivity, Addison Wesley Publishing House.

6. W.K. Li, Problems in Structural fnorganic Chemistry, Oxford University Press, India.

7. L L. Finar, Ovganic Chemistry, Vol. I & Vol. 1, Prentice Hall, London, (available recent
edition).

8. F. Carey & R, Giuliano, Organic Chemistry, McGraw-Hill Sth edition, 2010.

9. Streitweiser & Heathcock, frrroducrory Ovganic Chemistry, Wiley and Sons, New York, 1981

10. 5. Bahal & A. Bahal, 4 Texhook ﬁ_,l" Crganic l'"‘hemr_m} $. Chand Pub]]:atu:un New Delha,
India, 2012,

11.T. "i'lu". Graham Solomons, Crganic Chemistry, (latest edition), John Wiley and Sons, New York.

12. G. M. Loudon, Chrganic Chemisiry, Fourth Edition, Oxford University Press, India.

13.R. A Bansal, 4 Texthook of Organic Chemistry, 2" Edition, Wiley Eastern Lid., New Delhi,
1993 (available recent edition)



14. C. Nomman, Principles of Organic Syarhesis, 2" Edition, Chapman and Hill. London, 1978,

{recent edition)

15. Warren, Ovganic Svnthesis, The Disconnection Approach, Wiley, New York, 1982, (available

recent edition)

16. House, Madern Synthesis Reactions, 2™ Edition, W. A Benjamin. New Yorlk, 1972
17. A 5. Negi & 5. C. Anand, 4 Texthook af Piysical Chemisiry, New Age Intemational Ltd., New

Delhi, 1999,

18, K. L. Kapoor, Text Book af Physical Chemisiry, Vols Lo W, 3" Edition, Macmillan India Ltd.,

2001.

19. [». Alberty, Physical Chemistry, 6™ Edition, Wiely Eastern Ltd , New Delhn, 1992,
20, P. Atkins & 1.1, Paula, Atkin s Fﬁg‘:im.l’ Chemisiry, 9™ Edition, Oxford University Press, 2004,

21. . Alberty, Physical Chemisiry, 6

Edition, Wiely Eastern Ltd | New Dell, 1992,

22. D 5 Pahan, Physicel Chemisiry, Vol 1 & 10, New Ceniral Book Agencyip) Lid, India, 2007.
23,0 K Sthapit & R B Pradhananga, 4 Text book of Phvsicel Chemisiry, Tajeju Prakashan,

Mepal, 2008

24. Arun Bahl, B. 5. Bahl & G. D. Tul, Essensials of Physical Chemisirp, 5. Chand and Company

Lud., New Delhi, 2012,

25. M. L. Sharma & P. N. Chaudhary, 4 Texthook of 8. Xc. Chemisiry, Vol 1, 2* Edition, Ekta

Books, Nepal, 2007.

Text Books: for practical course CHE 202

2
i

AL L Vogel, 4 Text Book of Ouantitative Inorganic Analysiz, Including Elementary Instrumental
Analysis, ELBS & Longman, 1969, (Prefersbly available recent edition).

A. L Vogel, A Texr Book of Qualitarive fnorganic Analysis, ELBS & Longman, 1969, (recent
edition).

RE. L. Shoner, R C. Fusion & D Y. Cartin, The Systematic Mdentification of Organic
Compounds, 4 Laboratory Mannal, John Wiley and Sons, Inc. MNew York, 1986 (Preferably
available recent edition).

K. M. Ghimire, M. B. Pokhrel & K. P. Bohara, University Experimental Inovganic Chemistry,
(Juest Publication, Kirtipur, Kathmandu, 2006,

Moti Kaji Sthapit & B B Pradhananga, Evperimental Plyvsical Chemisire, Taleju Prakesan,
Kathmandu, 1995,

M. M. Khadka, 5. D). Gautam & P. M. Yadav, 4 Core Experimental Chemisry for B.5c,
Hentage Publication, Kathmandu, 2016,

Reference Books: for practical course CHE 202

L.
2

5

Gurdeep Raj, Advanced Pracrical Inorganic, 10" Edition, Goel Publishing House, Meerut,
1944

A, L Vogel, 4 Texthook of Practical Ovganic Chemiziry, Including Qualitative Chrganic
Analysis, Longmans, 1958, (Preferably available recent edition)

A L Vogel, 4 Texthook of Practical Ovganic Chemiziry, Including Qualitative Chrganic
Analysis, Longmans, (Latest Edition).

F. G. Mann & B. C. Saunders, Praciical Ovganic Chemizery, Onent Longman, 1936, {recent
edition).



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

=



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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Tribbovan University
Institute of Science and Technology
4 Years B.Sc. 4" Year Chemistry Course

i(Bevised-HFT)
Course Title: General Chemistry-IT Full Marks: 100
Course No_. CHE 401 (msjor) Pass Marks: 35
Nature of the Course: Theory Year: IV

Course Objectives:
* Todevelop sdent's ability fo conmmmicate in appropriate ways.
# Toencorage smdent's o apply their chemical knowledze and wmderstanding to Smilisr
and unfanmliar higher studies in chemisiry.
# Topursue higher sdies in chemisioy.

# To explzin the social, economuc, envirommenta] and fechnological implications of

#  Toexplain the fimdamentals arganic synthesis,

# Toexplain the mechsnism stereochemicsiry and scope of widely nsed organic reactions.

#* Toimrodoce phase equilibriom & surface chemistry.

# Toexplain solid soacnmes & itz dafects.

* Toinrodnce the basic concepis of guannon & statistical mechanics.

# Toprovide mechsnistic approaches of organic reactons.

Gronp A: Inorzamic Chemistry

Eeactions in Nonaqueon: Sobvents: Protic and non protic selvents, criteria of sslection of non
aquecns solvents reactions of WH., reactions of S0, 6 hrs
Imorzamic Polymers: Infoduction, meview, types of polymerizstion, homopolymers and

beteropolymers, organosilicon  compounds and  silicones, phosphonimilic  compommids,
polythizzyles (51)., geopolymer, Silicon mimides. 10 hrs

Organometallic Compounds: Mon transition metals: gensral sorvey of fypes, synthesc
methads metal alkyls of group I 1T and IT elements tramsition metals: ransifion mesal to carbon
o bonds, zlkene conplexes, haptonomenclanme, alkyne compleses, allyl complexes,
metallocenes  (preparation, propesges, somchme and elementary sppreach of bonding with
refereace to femecene), Homogeneous catalysis, Heterogeneons catalysis, Selection of ariterda of
catalyst

10 brs



Bicinorganic Chemistry: Inroduction, Foles of metals in biological system Essential smd trace
glerpents in biclogical systern Metals and its complex as therapentic agents, Iron and copper as
oxyzen carmers in bielogical system. The chemdsoy of elements in medicne, Chelation therapy
and anficancer dmigzs, Inmoeducton to angcmcer dmgs and its mechanism with reference to cis-
platin. 13 hrs
Lanthanide: and actimides: Lanthanides: Comparative study of lanthanide alementz, with
respect fo electronic configration atomic radi cxbdstion state and complex formation colour
anid specirs, magmetic propertes, lanthanides conracion, eoouTence and prindples of separation
of lanthamides, General features and chernistry of actinides, prindples of separation of Np, Pu,
Am from U, Trans-uraniem elements: Introducton, synthesis of transuranium elements from
NP 10 g, L) 11 hr=

Croup B: Organic Chemistry

Name Reactions: Infreductory smdy of glossary of at least 30 nome rescHons, their simpls
mechanizm applications and the ubilides of the synthetic reagents mvolved therein under the
following heading of reaction types— oxdidation, reduction. condensation rearrangement addition
and elimination (name reactions are given in the Appendi: T) 16 hrs

Infroduction of Green Chemistry: Introdncion, defimition of preen chenustry, price of
achisvements of green chemictry, foundatdon pillars of green chemdsoy, fonme stams of green
chennsay, green catmlyst (phase transfer catalysd). 2 hrz

Organic Symthesis: Retrosynthetfic Analysis by Disconnection Approach— Gradual
devalopment of organic synthesis, Petrosynthesic, Monofimctons] discommscfon (Exanmples of
alcobol, slkeme ketone, carh-:rrl.'hc acid and their derivasive, alkane, amine disconmecdons),
Bifimtonal disconnection, Microwave assisted orgamic synthesiz, Protection of fmctiomal
groups, Infroduction. Protection of C-H bond, C=C boand, alcobolic-OH, aminoe group. aldehydes
and ketones, carboxylic growup, solid support synthesis, combinatorial synthesis, common solid
supparts, peptide synthesis on solid support. 12 hrs
Infroduction to Supramolecuolar Chemistry: Host-Goest Chemistry— Inmoduction cation
binding host molecules, selectivity of host molecules. a few synthefic cation binding bost
molecules, some uses of cation binding host compoumds, anion binding host compoimds, nentral
molecule trapping host compoumds. 6 hors

Dogs: Chemotherapewtic and Pharmacedynamic Agenis: Inmedocton, clsssiScation of
drugs, chemotherapeniic agenis, anfibacienial dmeezs, apibiotics, synihetc andbacterial azenis,
Euupmh:-a:ra] drugs, antifimzal apents, anfiviral dmgs, acnnnnf-:henuﬂnapam: agenfts agaimst
microorganicm:, phanmacodynamic apents, analzecic and anti-inflanymatory agents. psycotropic
drug:, anfihictamines, anfidisbedc dmgs dmes for cardiovasoular dizesces, antineoplastc dme,
drug resistance new development in dmz resesrch drug desimning, commputer aided dmgz
desizming synthetic dyes, classification and uses of dyes, brightening agents. 14 hrs



Croop C: Physical Chemistry
Phase Equilibrinm:
Immoddnction, definidon snd mesning of the terme—phass. component and degres of freedom
(3ibbs phase mls, phase diagram phaszs equlibrion of one component sysiem: WabsT.
Phase equilibrinm of rvo comporens sysiem (solid-lignid system)— Inmoduction and cooling
omves, simple ewmectic Pb—Ag system desibverization of lead sysiem mwolving compoumd
fommation with congruent meling point (phase diagram of W=z—ZFn) and system iovolving
comnpomd formaton with incongruent meltng poing (phase diagram of MaCl-water).
Bimary Hgnid sysrems— Completely miscible lgwd pairs, idesl and non-ideal liquid miscoore,
distllanon of binary lgquids, ratie of distllate to residue, factional distillafion azegiropes.
Parral miscible Dgnid pairs— Phenol-watsr sysiem mi—sthylamine water system nicoine water
system, lower and upper consobote femperatmres, Henry's law, Memst dismibution lsw and
applicatons, disoibumon of sobafe betwesn two phases, solvent exiracion
Complerely immiscible lgnid pairs— Benzene water system steam disallagon. 14 hrs
Solid State Chemistry:
Inferplanar distance in cubic system. Brages law and it application, crystal soucume of Mall
and KTl defecs in crystals: point defects (Frenkel, Schotky and self-mterstins]l defects), line
defects (edee and screw dislocations) and plmme defects (gmin boundsry and stacking Slis),
color cenfers and formation of F-centre, classification of solids based on the formation of band-
condwcior, sennconducior, msulstor and supsrcondacior. 14 brs

Surface Chemistry:

Adsorpion: sbsorpoon and sorpiion, physical and chermical adsorpions, fypes of physical
adsorpiion isotherms, Gibbs adsorpiion equation, Freumdlich adsorpton isothenn & Langmoor
adsoapiion sotherm: posulates, dervaton, mterpretation and limitaton; Bnmewer-Emesi- Tellar
(BET) adsorpion: posmlafes, equation, interpretation snd limitstons, determinagon of sarface
area of solid adsorbents 10 hr:

Croaminm & Statistical Mechamics:

Crummriom Mechouics— Inroduction. history of goannom mechanics (Max Planck to Schrfdinger],
ulraviolet catssmophe. wave-pamicle duslity, time independent Schrodinger wave equation,
wave fimcmon and probability, concept of orthogonsl and nomeslized wave fimctions, postolates
of quannm mechamics, quentmm mechanical operators, particls n a box (one dimensional and
Sterisrical Mechamicz— Inrodwcdon, history of stadsocal mechanics, concept of phase space
encemble, entropy and thermodynsmic probability, distmbution of identical ut distingushahle
partcles, Bolzmann distmibutbion law 11 hrs



Comrse Title: General Practical Chenismy-1T Full Marlks: 50

Conrse No.: CHE 402 (major) Pass Marks: 20
Natore of the Coorse: Practcal Year: IV
Comrse Ofbjectives:

+ Tofollow insmactions for practical work.

* To maks stadents aware of the Importance to sclentific method of acourate observation
and messurements being aware of possible sources of emor.

* Torecord and interpret acourately and cleardy the results of experiments.
* Toexplain practical techmigues, procedures and safe laboratory working practices.

i in Inoreamic Chemistry
Cmantitative Estimaton
=  Precipitafion tiraton of silver nitrate in acidic media (Volhard Medhod J.
» PFedox graton invelving potassiom dichromate (Determination of ron in Mehr's sali and
heemarite). 12 hrs
Cravimetric Analysis
= NMickel as complex with dimethyl glyomime; Copper as cuprous thiccyanate; Alunimm as
ornate; Lead as lead chromate; Mapnesiom a5 mameshon anmoninm phosphats and as

prrophosphate, 27hrs
Paper Chromatesraphy
= Cheslitative analysis of some morganic anions and cations by paper chromatogmaphy (o
each). & hrs
Isn-Exchange chromatography
= Separztion of metal ons from mixmre.
Preparation of complex
= Preparation of pomssiom  mioxalatoferais(T) oibydrate snd messurements of i
condnctvity. Estimate the amowmt of iron presant in the above complex. 6 hrs
Experiments in Orzanic Chemistry

1. Specirsal analysis (specia of simple orgamic conpoumds incloding aliphatic snd aromatic
hydrocarbons, alcohols, aldebydes, ketones, carborylic acid, amines, sic will be provided
and students s required fo nterpres the given specioa and Snd out the stacures of orgamic
CompaImds]).



= b

=

Two-thres sets of two steps symthesis.

Punfication snd separation of orgamic mixtures by paper, thin laver and colmmn
chromatosraphic techmigques.

Datermpination of the ammmt of sspinn present in the given 150 mg sspinm tablst by
indirect tiramon against the standard HCL

Esomation of ascorbic acid n vitemin C tablet iodometmically.

Benzpin condensation (2 green synthesis using thiamine hydrochlorids replacing FCH).
Introdnction to micre scale oTEamic experiments. 51 hrs

Experiments in Fhvscal Chemistry

1. To cary out conductometnic Giration betwesn the mixvhare of bydrochlonic and acefic acids
against standard sodim ydroxide solution
2. To smdy the kinefics of acid catalyzed iodination of propanone.
3. To study the kinetics of oxidation of ethyl alcohol with pofassinm dichromate i acidic
meda
4. To dstenmine the partition cosfficient of ipdine betwesn organic loquid and water,
5. To determines the freering point aurve of the mivtore of naphthalene and biphemy] smd also
1o consmact the phase diagram.
6. Tovenfy the Beer-Lambert's law and fo determine the concentmation of a color selhution of
umknoan strensth wsing filtars colormeterspectmophotometer.
7. To determine the criticz]l solution temperanme of phenol-water system and the composition
of the solution at C5T.
8. To smdy the adsorption of acetic acid Som aqueous solution by activaed charcoal and o
examine the validity of Freumdlich and Tangomyir's adsorption
51 hrs
Conrse Tifle: General Chermisory-TIT Full Marks: 100
Course No.: CHE 403 (major) Pass Marks: 33
Matare of the Conrse: Theory Year: TV
Conrse Objectives:

Tounderstand the fondamentals of coprdinaton componnds,

Toknow the chemistry of lanthanides and actinides.

Toundsrstand the chemistry of bio-orzanic molecales,

To discuss diffsrent fypes of chemical and photochernical reactions, and their kinetics.



# Toprovide knowledes on modemn electrochernistory and it nses.
* Tointroduce the basic concepts of cormosion sciences.

Croop A: Inorganic Chemisiry
Coordination Componnds: Domerem in coordinafon comgplexes: (&) p-:{'-mm::au-:ln
somerism (b)) ionization isomerism () hydmate isomenism (d) linksee isomensm (&)
coordination isomenism, (£ coordination position isomerism (g) geomeiric isomensm. (h) optical
somerism  TUPAC nomenclanme of coordination compounds, 5 hors

Bondimge and Application of Coordination Compounds: VValencs bond theory, inner and outer
orbital complewss, crystal field theory, Jahn Teller distortion in octabedral and tetrahedral
complexes, charactenizagon of complexes by specimoscopic, Opiical and meagmetic methods,
chelates and polyomclear complexes, high spin and low spin commplexes, sterecchemisoy of
complexes with coordination mmber 4 and 6, substimtdon reacions and wans effect, application
of complexss in analytical and biological Selds.

Stability constant or formation comstanmi: Einetic stsbility (Labile and imert complexes),
thermodymarmic stability, (stable and unstable complexes), stepwise siability constant and overall
ctability comstans of complewes. factors inflonencing the fommetion of complexes (thermndynanmic
and kinetic stability) 2 hrs
Inorzanic Reaction Mechamism:

Fudamentals of lizand substmnton reacton: Acivated complex, Labile and imert complexes,
mechanizom of mbstintion resction: 1. dissociative (d) mechsniom 2 Aszociative (F)
mechaniom basic idea of redox resction in coordinaton complexes: atom Tansfer mechanism
and electron transfer mechanizm.

10 hrs

Elementary stody of carbonyl:s and mitrosyls: General methed of preparstion booding
application of 18 electron nale, stmochare of carbomyls, polymaclsar carbonyis and nitrosyds.
10 hrs

Croup B: Organic Chemistry

Bio-organic Chemistry: Biologiczl omidation and reduction (ethanol and acetaldehnede)
hiologicsl omidation and redocton (deutsrum labeling experiments), sterecchemdsoy of
hiologicsl cxidaton and reduction orzamic chemnsty of wision, biosyothesizs of Lty acids,
mechaniom of enzymes sction {chymotrypsin. 10 hrs

Carbobrdrates: Infreduction. definiSon and classification (+)—glucese sz an sldohexose, (-)-
fooctose z: A X-keto hetose, stersp somers of (+) —ghocose, coddation (effect of alkali, osazone
fommation (epimers), lensibenine and shoriening the carbon cham of aldoses, comversion of an
aldoss imto it epimer comversion of aldose into ketose and wice versa, configuraton of (+)—
ghacose (the Ficcher proof), confisuraton of aldese:. optical faondliss D and T tartarc acid



fumilies of sldoses (sbsolute confipnraton), open and cyclic stucnme of ghcose, confisurstion
about C-1, methylaton determining ring size conformation 15 hrs
Lipids: Lipids, oconmrence and compositon of fars, hydrolysis of fats, fafts a5 a source of pare
acids and aloohols, detergents. unsanmated fars, phosphogiycendes, cell membrane, stetobds.

G hrs
Profeins & Nucleic Acid: Prowin soucture of sming scids, aning acids as dipolar ions,
poeleciric point, confipuration of natral anving acids, preparaton of sming acids, reactions of
aming acids, Dopa mune and its uses in medicine peptides (zeomefry of peptide linkags).
detenmination of stuchwe of peptdes, synthesis of peptides, proteins (classification and
fimctions), stucture of protein, peptide chain side chain (iseelectric podnt, elecmophoresis)
conjuzated proteins. secondary stuchure of protein. micleoprotens and nucleic scids, the penetic
code. 16 hrs

Cromp C: Physical Chemistry
Chemical Kinetics:

Consecutve resction, parallel reaction opposing reaction, theomes of reacion rates: collision
theory of a bhimolecular and imimoleculsr reactions, wansition state theory, chain reacion
kinetics of some gas phase photochemicsl resctons: (3) decomposition of ozone, (b) hydrogen
and chiorine () hydrogen and bromine, kinetics of condensation polymerization 15hrs
Modern Electrochemisiry:
Jon-solveryt amd ton-ion mieracions: Ion-solvent interacton, sobvation (thermodynamic amnd
speciroscopic approaches) and dielecmic effects, quantitadve Destment of the Debye-Hickel (ion
cloud) theory of ion-ion interacdons, Debye-Hickel theory of scoviry coefficent and its
Limi tations 15hrs
Polarization & Commercial Cell:
Polarization of elecoochentical cell, types of polanzsfion (actvaton, coocentradonm &
overvoliage), determination of hydrogen overvoliage, applicagen of overvoliage (deposition of
metal), commerciz] cells; principles, spplicatons and limitations of primary cell (Leclanche cell)
and secondary cells (lead-acid and nickel-cadrinm calls), fuel cells (nmoductdon & types)

]

Corrosion of Metallic Materials:

Imirodnction, cost & importance of comosion smdy, npes of comosion: based on corroded
omfaces & enviromments (agueocus, ammesphenic, sedl & concrete), fimdsmentals of comesion
cells, brief disonssion of comesion conrel methods (inchoding imhibitors and cathodic protecton
techmi ques) 12 hrs



Full Marks: 50
Conrze Title: General Practical Chemistry-TI0T

Course No.: CHE 404 (major) Fass Marks: 20
Nature of the Course: Practical Year: IV
Course Objectives:

+ Tofollow instructions for practical work.

¢ Tomake students aware of the importance to sceatific method of acomrate observation
and messurements being sware of possibls sources of erTor.

# Toknow the principles of gualitative and quantitative smalysis of chernical substances
# Torecord and inferpret acourately and cleardy the resulis of experiments
# Toexplain practcal technigae:, procedures and safe laborstory working practices.

Experiment: in Inorgamic Chemistry
Quahitative analysiz of salt miviure contaiming § radicals (indweding interfering radicals)
30 hr
Iodometric Titratdon 6 hrs
1. Estumation of available chlonne i bleaching powder iodometmically.
2. Detenmination of dissolved oxyzen in water sampla by Winkler's iodometric mathod

Complerometric Titration & hrs
1. Determination of amount of Maznesiom and Manganess in & given mixiure solubon by
EDTA
2. Detenmination of amount of Copper and Iron in a given mixture solution by E.CrO
solution.
Colorimetric Analysis 9 hos

1. Detemmination of Pb as dithizone complex colormetrically.
2. Colorimetric determination of POs™ by molybdeninm blue method

Experiments in Orzanic Chemistry
1. Crsmtitative analysis of any mwo: (OH-growp, nitogen, sulphur, glucose, carboayl soup),

Izolation of the following natoral products (any two): laciose, caffeine, camphor, essendial
oil.

3. Perform the characteristic reactions of carbohydrates, fats and protem.
4. Deterrnination of acid vahie of fats or oil

[
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a.

Distenmination saponification valoe of fats or ofl.
Distermination of iedine mumber of fat or il
51 hrs

Experiments in Physical Chemistry

L
. To determine concentmation of CT m EKCl or I in ET solution tirating with standasd sibver

-

LN

==l

To determine the size of 2 molecule of the given compound by viscosity messurement.

To deterrmine rate constant for the saponification of ethyl acetate by sodimm hydroxids by
condnctivity medhod.
To determuine the concentration of phosphornic add in cola beverage using pH meter,

To shady the effect of concentration of catabysts on the reaction rate for acid catalyzed
bhydrolysis of methyl acetate.

To detenmine the acovation energy for the reacdon between potassium persulfate and
pofassiem iodide by iodine clock method
To determine the A.,. and molar absorbiviny coefficient (£) for femic-thicoymate complex
and alse to determine the concentration of inon in a3 given sample of water.
To cary ouf pofentiomemic doation of acefic acid with sediom hydrowide uwsing
quinbydrone elecinods and o determine the dissociation constant.

51hbr:

Text Bools: for theory courses CHE 401 & CHE 403

L
2

1. D. Lea, Concize Inorganic Chemiztry, 5 Edition, Tohn Wiley and Sons. Inc., 2007.

F. A Cotton, G. Wilkinson & C. Gans, Bazic Inorganic Chamismry, 3™ Edition, Tobn Wiley
fc Soms (Asig), P, Lad., 2007,

M. . Pokhrel & B. B Poudel, 4 Tetbook gf Inoreamic Chemistry, 2 Edition, Mational
Book Centre, Kathrmandn 2011.

4. D.F. Shriver & P. W. Askins, Inorgamic Chemistry, 5* Edition, Onford University Press.

= |

I E. Huliesy, E. A Eeiter & F_ L. Eaiter, Foorgamic Chemisiry, Principles qf struchure and
Regemafy- Addison Wesley Publishing House, 1990,

5 Pimplapure, B Jain A Sahai & U Somi Mmorgaeic Pohmer Chemiziry, Pragsti
Prakachan Mesmut, 2012

. W.U. Malik, G. D. Tuli & B D. Madan, Selected Topics in inoreanic chemisiry, .S, Chand

& Conpany, MWew Delhi, 1993,
B Doglas, D MacDamie] & J. Alexander, Concepss and Models of Imorsaic Chemiziry,
EBecent edifion



9. F. Basolo & B G. Pearson, fnorgamic Reaction Mechanizm, 2™ edition, Wiley, Mew Yok,
1947,

10. B B. Jordan Reaction Mechanizm of Inorganic and Oreamomesailic Systems, 3™ adition,
cocfiord University Press, 207

1LE T. Momisen, B K. Boyd & 5 E Bhattachstjes, Oreanic Chamisiry, 7% Edition,
Prentice- Hall of Pearson, 2012

12. T. March, ddvanced Organic Chemiziry, 47 Edition, Wiley Eastern Ltd., India, 2005

13. Jonathen Clavden, Organic Chemiziry, 2™ Edition, Ouxford University Press, India

14. F. Carey, B, Giulisno, Orgmuic Chemistry, MoGraw-Hill 8 Edition, 2010

15. 5 H. Maron & C. Pratton, Principles of Physical Chemisiry, 47 Edition, Oxford & IBH
Pul. Co_, 1992

16. 1. O'M Bockris & A Reddy, Modern Electrochemizmry, Vel I, 2™ Edition, Plenmum Pub.
Corp, Mew York, 1008

17.P. Atkins & J. de Pauls, Elements of Physical Chemistry, 5° Edition, Oncford University
Pracs Inc., Printed in India by Saurabh Printers Put. Ltd |, New Delhi, 2009,

18. B2 W. Bevie & H H Uhliz Corrosion and Corrosion Conmrol;, an Inroduiciton o
Corrosion Science and Engmeering, 4% Edition, John Wiley & Soms, Inc., Mew Yook,
.

19. 5. O Pillai, Solid Staée Chemisey, Wiley Esstern Ltd | 1994,

20. A K Chandra Freductory Qumatum Chemistry, 4 Edition, Tata MoGraw-Hill, New
Dielhi Indis 1994

Beference Books: for theory conrses CHE 401 & CHE 403:

1. B D Madan & Satya Prakach Adodern Inorgmmic Chemiziry, 5. Chand & Company Lad |

15904,

A E Bhagi & & B Chatwal Biomoarganc and Supramolecular Chemiziry, Himalaya

Publishing Honse, Miumkai.

3. A Sharpe Morgmuc Chemistry, 2™ Edition, ELBS & Lonpman, Singapore, 1986, (Recent
edition].

4. M L Sharma & P M. Chawdhary, 4 Textbook g 5. 5c. Chemiziry (Viohmne T and IT),
Second Edition Ekta Books Nepal, 2007,

E. M Upadhyaya, 4 Texthook of Inorgamic Chemisry, 7™ Edition, Vikash Publishing
House Py, Lod, 1995

6. C. Asrawal Modern fnoreanic Chemistry, Wiley Eastern, New Delhi, 1981, (Latest
adition).

7. L L. Finar, Orgamic Chemistry, Vol. I and Vel I, Prentice Hall, London, (Latest edition).

[
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g Soeitwelzer & Heathopck, Mnroduciory Orgamc Chemizory, Wiley and Sons, Mew York,
1481

9. B.S. Bahl & A. Bahl, 4 Texbook gf Organic Chemistry, S. Chand Publication, New Delhi,
India, 2012,

10. T. W. Graharn Solomons, Creaeic Chemiziry, (latest edition), Johm Wilsy and Sons, Mew
Yook

11. & M Loudan, Chrgemic Chemiisiry, Fourth Editon, Onfiord Undversity Press, India.

12.F_ A Bameal 4 Texrbook of Organic Chemizory, 2 Edition, Wiley Eastern Lad., New
Dialhi, 1993 (Available recent edifion])

13. C. Momman, Principles gf Orgamic Symthesiz, 7 Edition. Chapmsan and Hill. London, 1978,
{recent editon)

14, Warmen, Organic Symihesis, The Discommecton Approach, Wiley, New York, 1982
{available recent edidon)

15. H. House, Modern Synthetic Reactions, 7™ Bdition, W. A. Benjamin Mew Yok, 1972,

16. 5. (Fasstone & D Lewis, Elemenis g Piyaical Chemisiry, Moomllan & Co., Lid

17.P. Atkins & J. D. Panla, dtkin's Physical Chemizory, 107 Edition, Oncford University Press,
2014 (Teprinted).

18. 1. O'M Bockris, A. Feddy & M. Gamboa-Aldeco, Modern Electrochemizory Vol. 24, 2™
Edition, Eluwer Fleamm Publishers, Mew Yook TondonMdoscow, 2000,

19. 5. Negi & 5. C. Anmnd. 4 Textbook of Physical Chemistry, New Age International (P) Lid.,
Mew Delhi, 1999,

20. A. Bahl, B. 5. Bahl & G. D. Tuli, Essential of Physical Chemistry, Revised Multicolor
Edition, 5. Chand & Co. Lid., New Delhi, 2000.

21. D. Albesty, Physical Chemisiry, 6 Edition, Wiley Eastern Ltd , New Delhi, 1992,

22. 1. Bhattarai, Frontiers gf Carrasion Science, 1* Edition, Kshitiz Publication, Kathmandu,
2010,

23.J. Bhattarzi & D. B. Ehadka Surfce Characaicaion and Selid Siate Chemismry, Sunlight
Publication Fathmandn 2010

24. K. L Kapoor, Text Beok gf Physical Chemistry, Macmillan Indis Ltd | Vel I to Vel V, 3™
Edition, 2001.
25. D. N. Bajpai, Advanced Physical Chemisiry, 5. Chand & Co., New Delhi.

26. ] N. Gurm & A. Gurin, Advanced Physical Chemisiry, 8% Edition, Pragati Publication,
Mesmt, India, 2006.

17.H. V. Eeer, Principles of the Solid State, Mew Age International () Lid | Wew Delhi 2002
28 V. K Tha, mroducrory Cuarino MWechanics, Balkim, Eathmandn, Mepal, 2012



20. 5. K. Gautam, 5. K. Kalsmi, K. . Sherme B. B Poudel, D. Wagle, Text Book aff

Chemistry, vols 1 & 2, Mationa] Book Cantre, 2016

Text Booles: for practical conrses CHE 402 & CHE 404:

L
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A L Vogel 4 Teg Book of Cuwnritaive norgamic Amahsis, heludmg Elementay
Tnsrrarmenial Analysis, ELBS & Longman 1969, (Preferably available recens edidon).

B L Shrper, B, C. Fusion & D. Y. Carin, The Sysiemanc Idemijfication of Organic
Componnds, 4 Laboraiory Mowal, Jobn Wiley mmd Soms, Inc. Mew Yook, 19086,
(Preferably available recent edidon).

- MUK Vishnod, ddvemced Practical Orgamic Chemisry (2nd Fevised Ed), Vikas Publiching

Pt Lid Indis.

- Mot Eaji Sthapit & P. P Pradhsnamps Experimental Piosicel Chemisiry, Talejn

Prakacan, Eathmandn 1968

- MM Ehadks 5. D. Gantam & B. M. Yadav, 4 Core Expeimental Chemiziey for B Se.

Heritaze Publication, Kathmandn 2016.

Eeference Books: for praciical conrses CHE 402 & CHE 404:

[

Gurdesep Faj, ddvanced Procical Inorganic, 10th Edinen, Goel Publishine Howse, hesmut,
1204,

A T Vogel 4 Tebook af Prachical Orgamic Chemisoy, Including Crealitagve Crgamic
Amnaly=iz, Longmans, (Latest Edidon).

F. G. Mamn & B. C. Sawmders, Pracical Orgouc Chemisiry, Omient Lonpmsn, 1984,
(recent edition).

M F. Pokhrel PN Yadsv & 5. Shrestha ddvanced Pracrical Inorgamic Chemiziry for AL
3¢, Fshitiz Publication, 2009

5. A K De Emvirommenial Chemiziry, Mew age Intsmationa] Lid Publichers, Mew Dislhi.

6. 1 N Gwm & A Guiy, ddvanced Physical Chemiztry Expariments, 4 Edition, Pragsti

Prakashan 2008.

1. M. Garmu & B Kapoor, ddvanced Experimental Chemiztry (Vol I, 5. Chand & Co.
Mew Delhi_ 1984,

1. B. Yadsv, Advemced Practical Phyzical Chemizmry, 33" Edition. Goal Publ. House,
Mesrut, 2014.

A. Pajbhandari (Myachhyon) snd S. Pradhanangs (Shresths), Inorganic Salt Analysis, 1*
Edition, Fajbhandsari-Pradhananss Publication. Eathmandu, 2013.



Conrse Title: Applied Chemisoy Full Marks: 100

Course No.: CHE 405 Pass Marks: 35
Natore of the Conrse: Theory Year: IV
Conrse Objectves:

The outcome of this course will e

* Toencourage siedents to apply chermical knowledze in understanding the chemdcal

process mvolived in the imdnstrial processes.
* Tounderstand the natral wealth of Mepal and develop ideas to apply these resources for
the imdusimial gromih of Mepal.

* Todevelop siudent's ability in the applied Seld of chemistry.
Introduction of Applied Chemistry: 5 hrs
Infroinction, chermical imdnsiories-facts and Sgures.
Uit operation and unit process (outlines of wmit operations, general principle applied in sadying
indusiory, process and desizn with fors on block diagrams.
Ecomomics (profitsbility analysis-capital investment, tofal production costs, economuic analysis
{retom oo investment), principle of economic balmmice-choice betwesn aliemative processes,
Imorzamic Chemical Indwostries: A5 hrs
Infroinction on norganc chemical indnstries.
Fertilizer indusiries mimpdnction, WPE fardlizers, consurmmpion and scopes.
Nitrogen indusirees. imrodncion, consumpaen and major producis.
Utes: properties, consumpion patiem methods of producion (from ammoniem carbamste
decomposition), Taw materials, process description, flow sheef, major enminesning problams,
BCOOOMECS.
FPhorphoris mdusirie: Dredocion, consumpion patem, major prodocs
Calcimm phosphate; supsrphosphate vs tmple phosphate, producton of supephosphate and mipls
phosphate, Tew materials, process descripiion, flow sheet, major enginesning problem economiics
Cemryt amd limie: Inroducton, properdes (constments of cemend-Portland snd its type, hizh
alumins, bydraulic bydrated ime), compressive seneth Cement indusimies in Mepal methods of
production (Pordand cement), raw materials with emphasis oo Mepalese conmbext, process
description, flow sheet, major enginesring problems, sconormics, overall factors 1o be considered
in cement indusiries
Lime: properiss, consumpion patter, methods of production, process descripoon, flow sheet
TEEjOr enginesTing problem eoonomics



Ceramics: Inroduction, mamfachmng process, raw materials (clay minerals, kaolm, ball clay,
fite clay), methods of production: finne, stages of frng. types of kilns, propertiss, consumphon
Patiern, ceramics indusmies in Mepal, econonuics

Warer indusories; Inmoducton, seurces of water, consEnphion parern. water storage and relapsd
problems, methods of meating frech water, process descripdon, flow sheet major engineering
problem. economic considerations, waste water Teatment and disposal.

Natural Produocts Indostries: 25hrs
iz Inroduction, raw materials of oils, methods of extractons (mechanical solvent extracon,
purification), bydregenaton of oils (with fow shest diagram).

Soups and detergents. Infrednction, classification of desnsing componmeds, use of soap and
deterzeats, methods of soap producton: contiono:s process for Sy acids, soap, and ghyoerine,
methods of deterpent mamufaciure, consumpaon pattern

Pams and varnizhes. Inrodection, pigments and extenders, fimctions of odls in paimts, uses of
driers in paints, nses of resins, diluents in paimts and vamishes, economics of paints and
wvarmizhe: imdnstriss.

Fermaniation medustries: Introduction, characteristics and economics of fermentation industries,
kinetics and scale-up of submerged and aerobic fermentation process, air and media sterilizstion
contimacns and batch fermentation consumption pattern of ethy]l alcohol, methods of ethyl
alcohol production with fow sheet diagram  economics of athyl slochal ndusiry.

Pulp and paper indicoies: Pulp: Introducton, methods of production sulfate (Erafi) pulp
process, conmpanison of chemical pulpine process for cellolese Shers, major enmineering

probleme. Paper: infroduction. types ufpapu_mmlma]s.mdinme{mLhmng
Iepali paper- Lokts) and economics of paper industries.

Polymerization Industries: 15hrs

Folymerization fechmology: Infroduction, classification of polymer applicafions (adhesive
coatngs, fibers, solid shapes).

Folymaer mamyfrcinrig process: Process description with flow shest and economics imvolved in
plastic (polyethylens. PVC, epocdde). butadiens-styrens mubber and fibers {oylon).

Metallurgical Indwstries: 30 hrs

Tron and Steel!: Infroduction

Irpry: Baw materials sources of ores with referemce to MNepal, production of Pig ron (process
description with flow sheet), major ensinsering profblems.

Sreal: Rmmtma]s.pmirnmnfa‘eﬂ,plmess description with flowr shest-Cpen Hsarth
Process, major enginsening problems amd econormics.

Ahuminumy: Baw materials, method of production, process desoipfion major ensinsesing
problems and ecomomics.

Copper: Paw materials, method of production with flow sheet dispram

Load: Bow materials and production.



Zinc: Plaw materials and production.

Electrochemical Indwstries: 15hrs
Introdnction

Some practiczl problems in wnsing elecoochemical theory (voltape efficency (polsrizaton)
ourent eficiency, energy efficiency, decomposition efficiency

Example of elecmochemical indwsmmies: 1. elecooplating of Micke] and chrome on steel; 2. Fuel
cells-afficiency, H:-0y fuel cell, development of conunercial fissl cell and battery-lead-acid
battery; 3. Eleciro-orzanic chemical processes: production of adiponiirile and tetraethy] lead-raw
materials, flow shest with process descripton and major engineering problems; 4. Corrosion and
its prevention: seleciion of materials, proper design altenine emvironments, mhibitors, coatings
Safety Considerations in Chemical Proces: Industries: 25 hrs
Introdnction

Chemical sforqee-sgiely srues past experience, layout, safety standards, safety features,
operatdons] hazsrds packaged chemical storzge safefy messures, fre profection and loss
prevention

Obsarveions related fo sqgfely @pect; mMansgement's concem for safety, plamnt -:Edgp. hazard
identification and safsfy andit, system and procedures, maimiensnoe. technical services, safeny

organization frefighfing facilites, amerpency preparedness, heman inhabitation in the vicimity
of chemica] plante fachory act and stamary bodies

Spaciffc recommmendaiions for haoord conmtrol anmd wproved  plant sgfE)ys Mepalece
(ndelines ‘acts, Guidelins: from developed coumtries, environment protection act, hazards and
cafety of chemical planis.

Packaging gf chemical and dangareus goods: basic requitemsnts, fypes of contzinet, sacks, glass
carboys, plastic contziners, intermedizie-bulk confainers.

Chemical pland  sgen-from  concepd  fo decommmizzioning:  Technology-selection and
Mﬂupmmt process desizn, instument desizn, eguiprment design, plant Lavow, plant evecion,

fraining, plant stsri-up and commussioning, regulsr plan operaton and mainfensnce plant
Mmmnﬂmmgmdunﬂhum_

Text Bool: for theoretical conrse CHE 405

1. Charles E. Dryden Owrlmes gff Chemdeal Technolasy, edited and revised by M Gopals Fao
and Marshall Sittg, affiliasted East-West Press Pvt Led. Mew Delhi, 2010,

Refernce Beoks: for theoretical conrze CHE 405

1. K H Davi & F.5. Bemer, Handbook of Induustrial Chemiztry, Vol. 1 and 2 Edied by 5. C.
Ehattia, CBS Publishers and Distribasors, New Delhi, 2000.

Philip Matthews, dahvemced Chemiziry, Cambridee University Press, 19497,
3. Thenksmma Jacobk, A Tecbook of dpplied Chemiziry, Maomillsn India Limdted 1087

b



4. P E. Gangopadhyay, Applicanion Origmmiad Chemisry, Book Syndicate Pyt Lod,
Eolkata 2008,

E. B Pandey, dn Easy Approach fo Applied Chemistry, Heritage Publishers & Dismbasors

Pui. Lid | Eathroemdn, 20146

6. ISO-Laborarary Sqfeqy-Accreditation by MNepal Burean of Standards & Meoolozy,
Eathmandn Mepal.

7. L.P. Poudel, Mimera! Resources of Nepal: An Anslytical Sudy (im Nepali), Devi Dhakal,
Eathmandn 2011 {2068).

& www.doind gov.aop
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Course Title: Basics of MNanoscience snd Technolozy Full Marks: 350
Conrse No.: CHE 407 Pass Marks: 173
MNatore of the Conrse: Theory Year: IV
Course Objectives:
# To provide fimdsmentals of nanoscience and nsnofechnology to the mderpraduste
smdent.
*# To make the sndents acquaimted with basic fechniques of nano-meterials fabrncaton and
characterization.

* Toporide the knowledge of nanotechnology and its applications.

Infreduction to Nanotechnology: History of nanotectnology, definifions, nanotechmology as
interdizciplinary fiald nanotechnology in nahme, claszification of nonsmachural materials,
5 hrs

Preparation Methods of Nano-matenials: Bottom wp approaches: physical vapor depositon
(mert gas condensation, laser sblaton) & chermical vapor deposition (themmally acivated CVIL
plazma-enhanced OV, spry comversion processing, sol-zeal process, wet chemuical symthesis, self
assarnbly), top dowm approaches: mechsnical alloying, pamolithosraphy, coosolidadon of
namopowders: shockwave consolidafion, hot isostaiic processing & cold isotatic processing
spark plasma simfering. 20 hrs
Characterization Techniques for Nano-materials: Characterization of nano-materials using -
may diffraction (Schemer's equation) snd imaging microscopic technigues (scamming elecoom
MECTOSCOpY, sCAmming probe Dooscopy: scanmine nmpmeling mucroscopy & atonnc  force
microscopy, and Tansrmission elecTon micrascopy), Lane-indention. 10 hrs
Applications of Nano-materials: MNano-slecoomic, nsmonibe-based sensors, nano-catalysis,
cosmetics and consmmers goods, Food and agricolnme, neno-medical applicatons, wiater



meatmment and enviromment, ensrgy, textile, paints, dafense. health risks, applications o strachral

Enginesring. 20 hrs
Nomostroctoral Materials with High Application Potential- Cmanfum dots, carbon nanotibss,
nancrystallime ol & Ti0k, nmiltilayver filme. 10 hrs

Text Book: for theoretical conrse CHE 407:

1. B. 5 Momthy, P. Shankar, Balvev Fj, B. B. Rath & James Mumday. Textbook of
Namopscience avd Nanotechmology, Series in Metallurgy and Materials Science, Baldev Faj
(Ed.), Universities Press Private Hyderabad, India, 2012

Reference Books: for theoretical conrse CHE 407
1. E E Chatopadadhyay & A N Baoemjes Inroducton fo Mmocomoe and
Namotechmology, FHI Learning Private Limited Mew Delhd, 2012
2. C.P Pople & F. I Owens. Inrodghiciion o Nanotechmolegy, Wiley India Timited, 2012
i. C_MN_F Pao Nmoworld: 4dn Iiroduction o Nmmesciencs and Nemotechnology, TMCASE,
Bangalore, 2010,

4. 1. Bhattarai, Fromters of Surface Science, 1° Edition, Katimandu 2012,

Appendiz I
List of name reactions:-

Condensation reactions

Drieclkmann condenzation

Diarzen’s reaction

Inramolecular Claisen Condensanon
Enoevenagel condensaton

Benzoin condensation

o
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8. Benzelic acid rearmamserment

EReduction reactions
1. Birch reduction
2. Camlyiic bydrogenation reduction
3. Mesrwein Ponndorf-Verley reducton

Omidation reactions
Baeyer—Villiper aoxidaton
Oippensuer oxidation
Laad tersacetate coddation
Chrommic acid oxidaton
Permanganate cridation
Peracid oxidation

e e

Elimination resciions
1. Hofmann degradaton
2. Pymolyiic elintination

Addition to Carbon Carbon
Wichae] reaction
Dhiel's Alder reacton
Mznnich Feaction
Halozenstion of dienss

L
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Tribhuvan University
Institute of Science and Technology d
Course Title: i ~
s - Computational Course Year: v
Nourse Code: COM408 Full Marks: 50
ature of Course: Theory / Lab Pass Marks: 17.5
Cqurse Description
g:és c;:ourse covers thg basic concepts of computers and introduction, data representation, database, networks
ata communication, multimedia, computer security, GIS.
Course Objectives
_The main objective of this course is to provide students knowledge of fundamental concepts of computers and
information technology.
... .. [80hours]@

COMPUTATIONAL COURSE
1. Introduction to Computer: 1.1 Introduction: Digital and Analog Computers 1.2 Characteristics of

Computer 1.3 History of Computer 1.4 Generations of Computer 1.5 Classification of Computer 1.6

The Computer System . [6 hours]

Operating System: 2.1 Introduction: Objectives of Operating System 2.2 Types of OS 2.3 Functions of

OS: Process Management; Memory Management; File Management; Device Management 2.4
Examples of Operating Systems: UNIX, LINUX & Windows - [6 hours)

Data Communication and Compdter Network: 3.1 Introduction: Importance of Networking 3.2 Data
- Transmission Media 3.3 Data Transmission Across Media 3.4 Data Transmission and Data Networking

3.5 Computer Network 3.6 Wireless Networking - . [5 hours] .

3.

Internet and Internet Services: 4.1 Introduction: History of Internet 4.2 Internetworking Protocol 4.3
The Internet Architecture 4.4 Managing the Internet 4.5 Connecting to Internet 4.6 Internet Connections
. ; . [5 hours]

¢ 4.7 Internet Address 4.8 Internet Services '

Data Representatidn: 5.1 Number. System; Conversion from Decimal to Binary, Octal, Hexadecima}c‘
5.2 Conversion of Binary, ‘Octal, Hexadecimal to Decimal; 5.3 Logic Gates 5.4 Database System 5.5

Database System Architectures 5.5 Database Applications: Computational Biology, Data Mining, Virtual
Data, Computational Nanoscience, Space Data ‘ " [12 hours] .

Multimedia: 6.1 Introduction: Multimedia: Definition 6.2 Characteristics of Multimedia System 6.3
Elements of Multimedia 6.4 Multimedia System 6.5 Multimedia Applications {6 hours])

7. Computer Security: 7.1 Introduction: Security Threat and Security Attack 7.2 Malicious Software 7.3
Hacking 7.4 Security Services; Security Mechanisms 7.5 Cryptography 7.6 Digital Signature 7.7

Firewall 7.8 Users ldentification and Authentication 7.9 Other Security Measures 7.10 Security
' [10 hours)

Awareness; Sec ity Policy

Geographical Information System & Remote Sensing: 8.1 Introduction: Components of GIS 8.2 Map
Spatial and Non-Spatial data 8.3 Data model and input, data analysis and output 8.4

Projections : \ . :
Remote Sensing Applications: Agriculture ~ forestry — land use / land cover mapping — water resources
(10 hours]

— snow and glacier — wetland management

9. Laboratory Work: After completing this course, students should have practical knowledge of operating
. systems like LINUX and Windows, Word Processors. Spreadsheers, Presentation Graphias, Database

Management Systems, and Internet and its services. / § (20 hours]
\/\L‘“\ y



Note: The evaluation of this course will be taken through final written examination. However, during

the classes teachers are required to use computer interface through multimedia. Students should
practice it in the computer.

Text Books:

i 1
1. SinhaP.K. and Sinha P. - Computer Fundamental, JBA (ISBN : 8176567523), India (2011)

. ; . i ductor
2. Huisman O. and de By R. A.. Principles of Geographic information Systems: An intro y

) ‘ ion, The Netherlands
textbook, International Institute for Geo-Information Science and Earth Observation, '
(2001)

Reference Books: .
1. GoelA. - Computer Fundamenitals, Pearson Education, India (2010)

i)

::’ 3. Campbell JB. - Introduction to Remote Sensing, Fourth Edition, Guilford Press (2008)

a4y
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Tribhuvan University
Instituce of Science and Technology

Course Title: Project Work
Course Code: PRO406
Nature of Course: Project Work / Field Work

Year: \Y)
Full Marks: 100
Pass Marks: 40

Course Description

This course offe_rs students to learn the research works in physics. Students are req
his/her field of interest to identify a problem in the project work, that problem should be address!

uired to review literature of
ed by the

students.

RESEARCH

PROJECT WORK

Project Guidelines

1)

2)

3)

4)

. ~J
~

A student can do project work only if a faculty or a subject teacher agrees to supervise his/her project

work. It is the responsibility of TU faculties to carry out educational and research activities.

The nature of project work can be field work, theoretical work, computational work, observational work
and experimental work. Whatever the nature of the work, students should critically review literature of

the area of interest and identify the problem specifically.

Students should prepare a proposal and submit it to the department within three month of fourth year
final examination. The general format of the proposal should like this:

(a) Background/introduction

(b) Literature Review / Problem Identification

(c) Motivation/Objectives

(d) Methodology / Field Survey

(e) Expected Resylt/ Hypothesis
(fy References (format should be decided by concerned subject committee)

ple of month of the fourth year final examinatior(ei

The final VIVA examination should be held within a cou
d colleges and is appointed by the Controlier of

The examination date will be proposed by the concerne
Examination, TU.

should be same as the format of M.Sc. dissertation of respective subject. The
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