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

[



5
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).

[

LA



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

2

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

LA

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

The format of the project
arch Committee (CDRC).

format will be decided by the Central Department Rese

4 members - HoD or program coordinator, supervisor, external and

The evaluation committee cons:st
r members of the evaluation

internal examiners. A separate evaluation form will be given to all fou
e VIVA examination that contains the following:

committee during th

(a) Introduction to the subject 10% (f) Methods 10%

(b) Literature review 10% (g) Figures/plots/tables 10%

(c) Motivation/Objectives 10% (h) Interpretation 10%

(d) Originality and creativity: 10% (i) Comparison: published work ~ 10%
10% (j) Presentation: 10%

(e) In-depth Research:

e will be additional fee for the project. Student needs to pay this amount. A enumeration for the
T, TU.

Ther
supervisor is recommended. It vl be decided by the Dean Office, 19




