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Year Sent. Course Code Ilaper Title Theory/Practical Credits

Cer4itica te in il{aterials and Techniques in Chemic I Industries
I I B 1901017 Fundamentals of Industrial Ghemistry Theory a

B I 901 02P Basic Analvtical Methods Practical 2

il B 1902017 Ir4aterial Siience and Techniques in
Chemical Industries

Theory 4

8190202P Materialistic Analysis Practical 2

Diploma in Industrial Instrumentation and C!g4q!gq! r!4glyqlq
2 m B1903017 Process Instrumentation and Industrial

Chemical Analvsis
Theo-gy. 4

B190302P Industriai Chemical and Instrumental
Analvsis

Practical. a

B 1904017 Process Chemislrv Theory A.+

B 190402P Oualitative and Svnthetic Methods Practical 2

b. Sc. in lndustrial Chemistry
3 v B l9050lT Industrial Chemicals Theorv 4

81905027 Pollution, its Management and Industrial
Economics

Theory 4

8190503P Industrial' Chemicals and Psllution
Management.

Practical 2

B 190504R Research Proiect Proiect 3

VI Po.Iymer Science (01)

81906017 Svnthetic Polvmer Theorv 4

81906027 Pol'ymerization Techniques and
Characterization

Theory 4

8190603P Svnthesis and Analysis of Polymers Practical 2

8190604R Research Proiect Proiect 3

Pharmaceutical Chemistry (02)'
81906057 Pharmaceutical and Phytochemicals Theory 4

81906067 Medicinal Chemistry and Toxicology Theory 4

B190607,P Experimental Pharmaceutical Chemistry Practical a

8190608R Research Proiect Proiect al

Asrochemicals (03)'

81906097 General and Halogenated lnsecticides Theory 4

81906107 Funsicides and Herbicides Theory A

8190611P Analvsis-of Aerochemicals Practical
,,

8190612R Research Proiect Proiect

.01, 
02 & 03 for the elective papers Po,lymer Chemistry, Pharmaceutical Chemistry & Agrachemicals

respectively in semester-Vl.



Purpose of the programme:

Inilustrial chemistry has'assisted in the discovery and development of new and improved synthetic fibres, paints'

adhesives, drugs, cosmetics, electronic components, lubricants and thousands of other products, and improved processes

for oil refinilg and petrochemical processing that shves €nergy and reduces pollution. The purpose of the undergraduate

Inclustriql Chentistry programme at the university and college level is to provide the key knowledge base, laboratory

resoruces and indgstrial knowleclge to prepare students for careers as professionals in various industries atrd research

institutiols. This program is clesigned to prspare students with the lab experience necessary to build a career in chemistry

along with the theoretical underpinnings and supporting knowledge needed to advance in such a career.

Program's outcomes:
.

1. gtudents will have a firm foundation in the fundamentgls and application of current chemical and scientific

theories including those in analytical, inorganic, organic and physical chemistry and various industrial processes.

2. Students will be able to design and carry out scientific experiments as well as accurately record and analyze the

results of such experiments.

3. Students will be skilled in problem solving, critical thinking and analytical reasoning as applied to scientific

problems,

4. Students will be able to explore new

technology;

5. Students will become aware of the role of industrial chemistry in our society. They will be able to use this

knowledge on gccount of ethical behavior in iSsues facedby chemists in industries for example safe handling of

chemicals,'envirbnmental issues and key issues faced by our,society in energy, health and medicine.

6. Students will be able to explain why industrial chemistry is an integtal activity for addressing social, economic,

and environmental problems.-:---- r ,

i. Students will be able to frrnction as a member of an interdisciplinary problem solving team'

8. Chemical indushies in India and throughout the entire world are using increasingly sophisticated chemical

procedures and instrumentation, Consequently, industrial leaders are becoming more concemed about health

hazards and safgty factors. These cornpanies need chemists and chemical professionals that are experienced and

able to implement new techniques to minimise the industrial pollution

9. Graduates in Industriat Chemistry may find jobs in various industriss like chemical, plastics, pharmaceutical,

snvironmental, paint, food, automobile, petroleum and personal care products.

ied fields of science and
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chenristry, orystallization, X-ray powder diffraction, distillation' evaqglStion' ab;o?tion' filtration'

extraotion, dryiug and purification of organic compounds. Student will be bffi'"Ut" to do to qualitative and
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.dosrgn processes that meot the specifie1n"ilt yvith 
1nyronl,1ij:i::Ueration 

for the publig health
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Semester-I
PaPer-l (TheorY)

Course Title : Fundamentals of Indrlst{i?l 9lemi

Year: First
Programme:

Certificate in
Materials aud Techniques in

Chemical Industries

aper-l: Theory Subj ect: Industrial Chemistry

Course Title:Course Code: 81901017

ftl,!:tt:::rtfft^o., rondumental to chemisrry than the chemical bond. chemi.uiborrdiog is the language

logic for chemists. Chemical bonding enables scientists to take the more than 100 elements of the periodic tab

and combine them in myriad ways to form chemical compounds and materials..Periodic trends, arising from

arrangement of the periodic table, provide chemists with an invaluable todl to quiekly predict an elernent

properties. These trends exist because of the similar atomic structure of the elements within their respecti

group famiiies or periods, and because of the periodic natLre of the elements' Reaction mechanism gives I

fundamental knowledge of carrying out an organic reaction in a step-by-step manner. This courSe will providq

broad foundation in chemistry that stresses scieirtific reasoning and analyioal problem solving with a molecula

perspective. Students will gain an urlderstanding of chemical calculations, moleculaf atsrdc strugtures, periodi

properties, chemical bonding, acids-bases, nomenclature of organic compounds, catalysis, fundamental

organic ieactions, knowledge of liquid cryqtals, solid state, Heat, therrnodynanrics and chemical equilibri

metallurgical operations,.motals and alloys.

' Max. Marks: 25+75:1'00
Total No. of Lecfures: 60h

., , I ,ToPics

ndiat anciil-ch€mistry a n d fundamentals of chemical calculations:

ion of lodian ancient chemistry, contribution of Indian chemists in context to

listic development of modem science and technology.

tomic weightl molecular weight, 'equlvalent" weighl, mole concept, percentage

rmposition if liquid mixtut"t and gaseous

lmic structure and periodic properties

anfum numbers, Pauli exclusion principle, Hund's rule of maximum multiplicity,

inciple, electronic configrrrations of elements, types of radii (oovalent, :rystal 1 V

aalt iadii), elegtron affinity,'electronegativity and ionization potential' Pauling

ulliken etectonegativity scale, Allred and Rochow scale, diagonal 'relationship '

amples, sunmary or norizontal, vertical.and,diagonal relationships in the periodic- table.

hemical bonding, acids and bases

alence bond theory. OBT), concept of hybridization, 
^hybrid 

orbitals :ij. i?P::
eometry, valence sh"tt'"t.rtton pair repulsion theory (VSPPR)' shapes of the _!lto
imple molec-ulgs and ions containing lone pairs and bond paiis of electrons: H2O, NH3,

Fo, ClFr, I3-, ilFt and SOqe and firo*, lolecular orbital thegrl (MOT), molewlar-orbi

ialrams|ond orders of mononuclear and heteronuclear diatomic molecules and ions Q{2, (

, NO, and their ions) ; . ;, ,, _ _.

,owery - Bronsted concept, Lewis concept, hard and soft acids and baseS, Lux- Flood aci

nd bases, theories of iniicatois,, acid-base, re



roice of indicators.
rgarlic compounds and nomencl"ature:
lassificatisn, g"o"rir uid trade names of organic compounds, funcfional tt":n, 

i1l
(alicyclie & cyclic), aromatic cornpound,'heterocyclic compound, petro

ural gas, cnrde oil.

;,l"m."tatt 
"l' 

oiganic chemistry and catalysis:

eavage of bonds (homolysis' an{.-heterolysis), reaction t-19T:9i::":^-(:::::::''
ffJ,ii; I"a"o.i" rJoi"utr), electrophile, und'nuiieophiles, arombticity: benzenoids a

iickel,s rule, inducii.re effect, electrometric effects, mesomeric" effett,. t::::1"'
roerconiusation and stearic effect, tautomerism, isomeriSm, elefibgtary loeas

trJmistry (geometrical and optical)'stry (geometrical and oPtlcal).

us and heterogeneoo, a'u,ulytir, basic principles, mechanisms, factors affeoting

id crystal and solid state:

rification and molecular arrangelnents, Iiquid' state' density'

aporation, surface tension, effect of temporature and pressure

hor = definition and aPPlications'

lattices, laws of crystallography, crystal ryt!;el u4it :'ell,

their alloys and their aPPli

taltilgital operations, metals and alloysl
verization, calcination, ioasting refining, principles of extraction of metals' exffaction of

and copper from their ores' ; .

rrtant metals and attoysf mechanical and chenricallproperties of lead, niokel'riron' tita

;;lFgrmotynamics and; chemical equilibrium:

eat capacity of pure gases and gaseous mixfures atcgnsllnJ ptttlTllllt:1bt:,*1:
iieidr,'J"ti"ipt-"i;;r, .itropy, ther.nodynamic _laws, 

processes and tunctions,

"gy, 
pu*iut *oiut q*iiiiitt, u.Uuity, 

"ctiuity 
co-efficierrt, and fu:gT-tE:,:*T"^17

lwl<Y. vgr!rE. rrrvrEr Y

iirlia iltO rquifiUriutrr co"st#, effect'of temperature 4nd pressure on eqlilibtium

niversity

4. :/lheecontent.

uggested online links:

L https://swaYam.gov.inl
2. https ://nptel. ac. in/course sl I 12 I l0 4 I L I2l0 4 | 13 /
3 . https //onlinecoutt es.nptel.ac.in/noc I 93h 1 4/preview

ted Readings:

Lee, J.D. Concise Inorganic ChemistrY, Pearson Educlti-on (2010)' . h : :,:r-- ^ro*

14. G. W. Castellan: Physical'Chemistry 4th Edn' Narosa (2004)

te: For the promotion of rrindi ranguage, course boora published in trrindi may be prescribed by

1. Lee, J.D. Conpise Inorgantc Uhemrsu'y' rearson tlluetruuu \4vrv'l'

2. J, E. F{uheey, E, ;.'ii;i*" n=i. riailer, o.K. Medhi, Inorganic chemistry, Principles of $truot'ure and

Reactivity, PearsQn Edueation (2006).

3. ;""gtr;;,nE.'u"Jrurr p*ie1 D.H., concepts arrng{els "j!*-e:ii: 
ct:mmmmrTi:Ey' o-xfor d' (1970)'

4. Shriver, D.D. & P. Atkins, Inorganic Cheni;-try 2nd Ed., Oxford-University Press' (1994)'

5. Singh J.,Yadav L.D.S., Advanced orgpnic chemistry, Pragati Edition. __....:
6. Carey, F. A., coiil*',xi.Orionii*Chemistry,night t{lo-1M:G3*HiltE{uca!ion(2012);
'i. iouion, Gr.M. Organic Ci"*itt y, Fourth edition, Oxford University Press (2008)'

8. Clayden-, J., Greevls, N. &Warren ,5. Organic .C\fqtW|nd 
edition, O1!rd UyversityPress (2012)'

g. Graham solornons, T.W., Fryhte, c. B.' organic chemistry, John wiley & Sons,-Inc'

10. Atkins, p. W. & t;l;, i. ;; Atkin's Phyr,i;l ChemistrY Ed,, Qxford University Press 13 (2006)'

11. Ball, D. W: Physical Chemistry Thomson Press, India (2007)

12. Castellan, G. W' Physical Chemistry 4th Bd' Narosa (20O4)' 
!

13. G. M. Barow: PhySical Chemistry Tata McGtaw-Hill(2007)' t



htrp"//"ffi; Wliquid%Z0crystal.pdf
https ://wwwz. chemistry.msu. edu/faculty/reusch/VirtTltJml/intro I .htm

https ://nptel. ac, ir/coirrse sl l04l 193 / 10410307 | I #

https ://ncert.nic. in/textbook. php?kech 1 =0-7

5

6

R

g subjects: Chemistry in I'2th Class

asis of score obtained in a

niJ]ter* exam, together with the performance of other activities which can include short exams, in'class or

in-lini tests, home assignments, group discussions or oral presentations, among others .

r.*;'Or
Assesiment and presentation of AsgignmenV Research
Orientation assi snment

,. (10 marla

04 tests (Objective): Max marks of each test: 10
(Average ofall 04 tests)

(10 marks

diilil petformanc.e throughout the semester, discipline,
participation in different activities.

(05 marks

have had the'subject chemistrY in
class/121r'.

Further Suggestions



Semester-I
Paper-Z (Practical)

MethodsCourse Title: Basi Analvtica
Programme:

Certificate in
Materials and Techniques in

Chemical Industries

Year: First Semester: First

)aper-2: Practical Subj ect: In dustrial ChemistrY

Course Code: 8190102P Course Title: Basic Analytlcal Methods

lourse outcomes:

Upon successful completion of this lab course students should be able to know about good laboratorj

practice (GLP), calibration apparatus, preparation of standard.solutions, solutions of various concentrations

estimation of components through volumetric analysis;ldetermination of viscosity, surface tension of tiquidr

and simple laboratory techniques.

Credits: 2 Compulsory
Max. Marks:25+75=100 Min. Passing Marks:

Total No. of Practieal classes: 60h

Unit Topics
No. of

Lectures

I Good laboratory practices, Calibration of thennometer and burette 05h

il
Simple laboratory techniques :

Jrystallization, fractional crystallization, distillation,
:oiling point deterrnination. :

an( l0h

UI
5:[ffiT"?tll :]ftffT:l'J'$ ji]ifi" with water and determination orolo composition
lf anunknown solution.
)etermination of the surface tension of an organic liquid and determinatibn of 7o compositior

lf an rmlmown mixture. .

15h

IV

Preparation of standard solutions:
1. Preparation of standard solution of KzCrzOz. To find out the concentration of unknow

KzCrzOr solution using NazSzOi solution as anrintermediate. . l

2. Preparation of standard solution of copper sulphate. To find out the co:rcentration o:

unknown copper sulphqte solution using NazSzOr solution as an intermediate.
3. Preparation of standard KMnOq and ferrous ammonium sulphate solution. To find out tht

strength of unknown ferrous ammoniuin sulphate solution using as an inter-mediate

30h

iuggested Readings:

L saxena Ruchi, :srivastava Alok Kumar, "Read & Do Practical .Cbemistry", Kitab Mahal, Nev
Delhi,India (2016).

2. Skoog D. A., West.D.M and Holler .F.J., "Analytical Chemistry: An lntroduction", 7ft edition
Saunders college publishing, Philadelphia, (2010).

3. G. Larry Hargis; l'Analytical Chemistry: Principles and Techniques'l Pearson@ (1988)
rlote: For the promotion of Hind^i language, course books published in llipdi may Ee prescribed by tht
Jniversity.

iuggested online links:

I . https :/www.labster.com/chemistry-virtual-labsi

2. https : I I www. vlab. co. in /broad:area-chemical-sciences

3. http://chemcollective.org/vlabs

This course can be opted as an elective by'the students of following subj'bcts: Chemistry in 12'o

Class

t4



Suseested Continuous Evaluation Methods:
Viva voce 10 marks)

Mock test . ; l0 marks)
Overall performance 05marks)
Course prorequisites: To study this cou-rse, a student must have had the chemistry in 12ta Class

Slrggested equivalent online courses:

Further Suggestions

+*

.-' .:

/ .:"J



Semester-Il

co'rse riiie: Material scien:;ffif$ffil{)*, in cr,emiiltle: Material Science and'l'echniques in Chemical Inclustries
P-rogramme:

Certificate in Materials and
Techniques in Chemical

Industries

Year:First Semester: Second

)aper-1: Theory

Courss Code: 81902017 Course Title: Material Science and Techniques.in Chemical Industries

Course outcomes:

Jurrently, tremendous progress has been made in development of advanced materials for their enyironmenta

rpplioations and knowledge has been accumulated of the effects of these advanced materials on and their

lpplications in the environment security, recycling and reuse of raw materials and treatment agents, economi<

renefits, and potential problems to our society. Upon comptetion of this theory course students would gair
<nowledge of various materials, surface chemistry and ihterfacial phenomena, catalysis, inetals and alloys
)ement, ceramics and corrosion,.polSrmer, glass, advanoEd. rnateiials and material balance, material balance

without chemical reactions, materiat balance involving'chomioatr reactions.

Credits: 4 Compul$pry

.Max. Marks:25+75:100 Min. Passing Marks:

Total No. of Lectures: 60h

Unit Topics No. of
Lectnres

I

A.dvanced materials and Material batrance
),ianomaterials, supercondugtcirs, biomaterials and fullerenes
Vlaterial balance without chemical reactions: Flgw diagraqr for material balance anc
na,terial balance calculations for distillation, absorp'tion, eiaporation, extraction filhation.
:rystallization.
Vtraterial balance invotving chemlcal .reactions; Concepts of stoichiometric equations.
imiting reactant, excess reactant, percent excess, conversion, yreld, sglectivity and liquic
rhase reaction, gas phase reaction with or without recycle or blpass.

09h

II micro' emulsions, micelles, aerosols, effect

Jurface chemistry and ceramics:
A.dsorption isotherm, sols, gels, emulsidns, ol

08h

III
Jtilities in chemical industry:
i) A brief idea about water, steam and air boilers used in chemical industries
ii) A brief idea about fans, blowers, compressors and vacuum pumps, reciprocating pumps,

gear pumps, centrifugal pumps, ejectors used in chemical industries.

08h

w
Jrystallization:
iquilibrium solubi lity, super saturation, defrriti6n, nucleations,
ank crystallizer and circulatins liquid evapomtor crvstallizer.

(., \ .
crystallzatron, equipment- 08h

V
K-ray powder dilTraction,and pharrnaceuticals:
ntroduction, different solid forms and their role in drug development, salts, solvates, co-
:rystals, characterization of amorphous rnaterials.

09h

VI

)istillation, evaporation and absorption:
i) Batch and continuous distillatisn, azeotropic and extactive distiilation.
ii) Evaporator equipments; short tube evbporator and forced circulation evaporators.
iii)Equipments: Tray (!lq!e) towers for absorption, packed towers for absorption.

06h



'viI

riltration, extraction and drying:
i) Filter media and filter aids, filtration equipment- bed filters, plate and frame press filters

rotary chum filter ald centrifuges.
ii) Extraction equipnGnts: spray column and packed column extraction, rotating disc columr

extractors, liquid-liquid extraction, acid-bdse extraction.
iii)Purpose of drying, equipment- tray dryer,'rotary dryer, flask dryer, fluid bed dryer, drun

dryer. srrav drver.

06h

VIII
Purilication of organic compounds:
iimple crystarllizat'ion, fracti,onal crystallization, sublimation, simple distillation, fractional
listillation, distillation under reduced pressure. steam distillatisn. azeotropic distillation.

06h

Suggested Rcadings:

" 1'. W. D. Bowen, H. K. Kingery, D.R. Uhlmann, Introduction to Ceramics, Wiley' Publishers, Nev
Delhi (1976)

2. J. A. Kent, J. A. (ed), Riegel's Handbook of Industrial Chemistry, CBS Publishers, New Delhi.(1997)
3. ,'G. Cao, Nanostructures and Nanomaterials: Synthesis, Properties & Applications by Guozhong Cao

, Imperial college Press, London (2004). . :

4. W. D. Callister Jr., D. G. Rethwisch Materials Science and Engineering: An Introduction , John Wilel
& Sons (2018)

5. E. R; Riegei, lndustrial Chemistry, VanNostrand Reinhold Company; 7th Revised edition (1974) ,

6. F. H. Northern, Elements pf Ceramics, Addision Weslay Publishing Corp (1952).
7. K H. Bi.ichel, H-H. Moretton D. Werner; lndustriat tnoiganio Chemistry, 'fufty iZOOA)
8. W.L.F. Armarego W.L,F, Armarego C. Chai, Purification of Laboratory Chemicals, Elsevier (2009)
9. W, L. Mc. Cabe, J. C. Smith & Paniet.Unit Operators of Chemical Engindering, Mc. Graw Hill

Book Company Singapore, Tft edition (2017)

\ote: For: the promotion of Hindilgnguage, course books published in Hindi may be prescribed by the
University 

;

luggested online links:

l.https://nptel.ac.in/courses/'L|2l.|06l|I210622:|/..
2. https I //on I ine co urs e s. nptel. ac. inlno c 2 L _cy 4 5 / preview
3 https ://nptel. ac. irlc onten tl stor age} / courseV 1 02 1 03047 IPDF I mod4.pdf
4. https://onlinecourses.nptel.ac.inlnoc I 9_ch3 1/previely'
5. https://nptel.ac.inlcourses/113/105/113105015/
6. https://authors.library.caltech.edu/25034/10/BPoCclapterg.pdf(purification)

, chemistry-europe. onlinelibrary.wiley. com/j oum al/23 656549
7 . https : //on I ine li brary. w iley. com/iucr/ itc / Ha/ ah7 e5v000 1 /ch7o5.pdf
8. https :i/link. sprin ger. c om/contenUp dfl I 0. I 007/s4 I 7 4 5 -O L7 -0026 4.pdf

file: I / / C: /tJ sersidell/Downloads/ I 44 _Sarhple-Chapterpdf
e. https://www.tl;;;;;;.;J*-OJ.a;"199S/material-batrance-for-multiple-units-without-chemisat-

equqlion
Thiscourseiscompulsoryforthestudentsoffoilo*in';

Assessment and presentation of Assignment/
Research Orientation as s isnment

(10 marls

04 tests (Objective): Max marl<s of each test : 10
(Average of all04 tests)

(10 marls

Qverall performance throughout the semester,
discipline, partieipation in different activities.

(05 marks'

Course prerequisites: To study this course, a student must have had the:subject chemistry in
clasl2th.
Suggested equivalent online courses:

Further Suggestions

77



Semester-Il
Paper-2 (Practical)

Course Title: Materialis{ic Ana

Year: First

Programme:
Certificate in

Materials and Technigues in
Chemical Industries

aper 2: Practical Subject: Industrial Chem

Course Title: Material
Cou.rse Code: 8190202P

Course outcomes:

Upon corrpletion of this lab course students would gain knowledge of preparing solutions of

""*r"ta"i"ns, 
determination of concentrations, extraction of compounds frorn solutions, determination

refragtive i'dex of matedals, molar refractivity and specific reactivity of solutions and chromatograp

cal industries such
separations. These techniques and methods are very useful tools in various chemi

pharmaoeuti cais, petroleum, food and materials.

Compulsory

Min. Passing Marks:Max. Marks:25+75:100

Total No; of Practical classes: 60h .

nalysis of Solution
tolelular weight determ-ination by depressiorr in freezing point and elevation in boiling

xtraction process; Phase diagram, partition coefficient''

o find out the partition ooefficient of - j

odine between CCl+ and water I

ic acid between water and benzene.

ltermination of Refractive Index of a liquid by Abbe's refractoneter.

termination of'Molar refractivity and specific refractivity of a liquid by using

-hromatography: Column, paper, thin layer
o separate"and iientify the amino acids by ascordingpaper^c_hr. oTatogaphy.

o separate and identiff the organic compound by the use of thin layer cbromatography.

eoararion of a mixfure of oreanic compound by column chrom{ogfaphy. '

gested Readings:

LA.I;Vogel,A.R.Tatchell,B'S.Furnis,A'J'Hannaford;P'W'G'Smith'Vogel'sTextbookof
Organic chemistry (1989)

Z. B.S. Furniss, A.J: Fiannaiord, P.W.G. Smittl, A.R. Tatchell,. Vogel's Textbook of Practical (

Chemistry, 5e, Pearson (2003)' \
3. V--O. atri"*uL,,F. Mutn*, Experimeqtal Physical Chemistry, New Age Internat-ional (P) Ltd.

4. G. Svehla, Vogel's Qualitative Inorganic Analysis, 7e_Pearson (2008).

5. G.D. Christi ai, Anaiyttcal Chemistry, 6th Ed. John Wiley & Sons,,{e1r York (2^004)' '

6 Haris, n.C., nxpJoring Ch.emical inalysis,gth Ed. New Yorlg W.H. Freeman (2016).

uggested online links:

L https://fac.|au.edu.sa/sites/defaulVfiles/vogel--jracticalorganit--tl3g:ry=l{r-edition'fdf
Z. http://tbculty.chas.uni.edu/-manfredi/8OO-tZtlOnC%o20LABo/o20MAN%20S08'pdf

//www. ipirurovative. comAnedi -access-books/?ractical-Lab-Mg4l4-l iI



4.
Pharmaceutical_Organic_Chemistry_. I _ Low.pdf
https ://gtu. g e I Agr o -LIb/Voge1s_TpXTBOOK_OF:QUANTITATIVE
"5 th-e d-_-_G:H_Je ffery. MsuC ity.pdF

_CHEMICAL_ANALYSIS

This course can be opted as an elective by the:students.6f foUowing subjects: Chemistry in 12th
Class

Suggested Continuous Evaluation Methods:
Yiva voce (10 marks)
Mock test (10 marks)
Overall performance (05marks) l$;
Coutse prerequisites: To study this course, a studbilt must'have had the ctieiinistry ln 12tr Class

Suggested equivalent online courses:

Furth/gr Suggestions:

:]
tl

19



Semester-III

C c, rir s e ri tI d p ro c es s r.rrr,lrlfff;it$ 
tr'Jfl/" 

dus tri at c horirse 'l rtle: Process lnstrumentation and Industrial Chemical Ana
rt-0glamme:

Diplonra in Inclustrial [nstrumentation
and Chemical Analysis

Year: Second
Semester: Third

-i:Theory Subiect: Industrial Chemistrv

Course Code: 81903017 Course Title: Process Instrumentation and Inilqtrial Chemical Analysis

)ourpe outculnes: -..-._-.-"".-------------------...._

On successfui cornpletion of students will gain the knowledge of importani topics sf industrial chernistrl
such as chromatography, thermal instrumentations, pressure measuring devices, liquid level measurin6
instrumeats, lndustrial analysis, Modern instrumental'analysis, spectroscopic methods, Effluent treatment,
and waste water managemet-rt.

Credits: 4 Cornpulsoly

Max. Marks:25+75:100 Min. Passing Marks;

Total No. of tectures: 60h

Unit Topics No. of
tectllres

I
Jhromatography:
?rinciples, methods and applications of paper chromatography, TLc, GLC, HpLC, GLC anc
JPC

r0h

II
Iemperature measuring instruments:
ilass thermometers, bimetallic thermometer; pressure spring thermometer, vapour fielc
hermomqlers, res i stance thermometers and radiati on pyrqmeters.

07h

III iltJ:HtffT:|lffiil,1':tffitH press,,re sause; berow type, diaphrasm rype o.rr,*.
pllges, macleod gauges, pirani gauges etc.

07h

IV

Liquid level measuring instruments:
)irect-indirect level rreasurements, float type liquid level gauge, ultrasonic level gauges
lubbler system, viscosity (Ostrvald viscometer), surface terrsion (stalagmometer) and densit5
.pycnometer) measurement:

8h

v
Industrial analysis:
iampling procedures, sampling of bulk rhaterials, techniques
nd gases, collbcting and processing of data, particle iize
rrop_erties of liquids, plastics and their analysis.

of sampling solids,,' liquids
determination, rheological

10h

VI
Modern instrumental methods of analysis:
rH and conductivity lreasurements with special reference to water and soil analysis, optical
:otation of chiral compound, speCtrophot0meter. .

4h

VII
(heories applications to simple organic molecules)
Infra Red spectroscopy, Ram4n,spectroscopy, NMR Spectroscopy

Spectroscopic methods :

W-visible spectroscopy,
\4ass spectroscopy.

6h

VNI

Ellluent treatment, rvaste water management:
Principles and equipment fo-r aerobic, anaerobic treatment like i) Anaerobic high-ratt
:reatment of industrial wastewater ana its reuse in industries; it UASB reactors; iii)bGSE
eactors; iv) EGSB/IC reactors; and v) lndustrial treatrnent.*urnpbr.
Adsorption, filtration, sedimefttation, bag fitrters, electrostatic precipitator, sewage Eeafinen
rlants (STPs)

8h
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ggested Readings:

1. N{etcalf ancl Eddy, wastewater Engineering publisher - McGraw-Hill (2013)
2' I{ S' Peai''i, D.R. R6we ancl G. Tchobanogious; Environmental engio"erirrg publisher - McGraw-

r ]'-r ; .i )

3' M M' l3cnjarnin, D. F' Lawler, Water Quality Engineering: Physical / Chemical Treatment
by La - John Wiley & Sons (2013).

4' V' Ranade V. Bhandari Industrial Wastewater Treatment, Recycling and Reuse, trlsevier (2014)5' Reynolds P. Ricltard, Unit Operations and Processes in Environgrental Engineering) by T.D
Publisher-Cl. Engineering (1996). .'.:#,,'.

ggested online links:

L https:r/wwv.nrooc-list.com/tags/physical-chemistry
2. h ttps ://www. c oursera, org/learn/physical _chemistrf
3' h ttps : //o cw. m i r. edu./c o urs e"s/c hemi s t ry / 5 - 6 1 -physi lal -chemi s try -fall -20 1 7 /4. http ://heeconrent.upsdc. gov. inlHome.aspx
5, https ://nprel. ac, inlcourses/l 04/l 0g/ I 0 +i OAOlfflt6. https://nptei.ac.in/course s/I04/ t)g/10410g124/
1 . https://nptel.ac.in/course sl l04l 106/t04t06122l

6' Kiropkrr, S'M. Basic Concepts of Analyt.icat Chemistry. New Age Internatiofial publisher (2009).
''7 - christizin, G.n. Anarvticar chemistry, kth Ed. John witey & Sois, New york (2004).
I Harris,r).c'.: Exploring chemical A.nalysis,gth Ed. Ne#york, w.H. Freema'lzolaS.9. Pavia, D. L. et al, Introduction to spectroscopy,, 5th Ed. cenjage re"i"i"g-i"jr" Bo.
10' Willard, H.H' et al.'. Instntmental Methodi of Anatysis, llhEa. Wardivorth publishing Company'Belmont, California, USA (199g).

This course can be onttO
Class

Suggested Continuous Evaluation Methods
obtained in a mid+erm exam, together with the peiformance of othef activjties which can includevrulvu w4u uavtu\
short exams, in-class or on-line te-sts, home usign-roir, g*p discussions o, o*r presentations,
among orhers ; -

Assess-ment alrd presentation of Assienment
04 Uni*ests (Objecii
(average ofall 04 unit tests)

Overall performanc"
participation in different activities)

(05 marks)

Courseprerequisites:Ioit@urse,astudentmust

Suggested equivzrient ontioq courses

Furlher Suggestions:
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Semester-III
Paper-2 (Practical)

Ct>urse'Iitle: Industrial Chemical and Instrumental Analvsis$ursa' .L tue noustrtal unemlcal an menral An
';- -- n;;i'""fi, - -*

Iliplcirna in
lndustrial Instrumentation and

Chemical Analvsis

Year: Second Semester: Third

?aper-2: Practical Subject: Industrial Chemistry

Course Cocle: 8190302P Course Title: Industrial Chemical and&strumental Analysis

lourse uutcornes:
ifudents gain kneiwledge and skill related to this paper ale as follows-
Instrumental rnethods of analysis, Material testing, Water analysis, Use of hansducers for measuring flov
:ontrol and Flow measuring devices- floats.

Credits: 2 Compulsory

Max, Marks: 25+75:100 Min. Passing Marks:

Total No, of Lectures: 60h

Unit Topics No. of
Lectures

I InstrumentaI methods of analysis:
Jse of colorimei,er, flame photometer, pH meter, potentiometer, conduotOmeter. t5h

II
Vlaterial testing:
festing of plasticsirubber, Young's modulus, optical, thermal, mechanical and electricaL
rroperties.

15h

ilI Water analysis:
Solid content, hardne$s, COD and other tests as per industrial'specifications. 10h

ry such as phenol
lndustrial analysis;
{nalysis of common raw materials as . per the industrial specifioations
rniline, formaldehyde. hl'drosen peroxide. acetone. etcf

20h

uggested Readings:

L G. D .Christ ian, Analytical Chentistry, 6th Ed. John Wiley & Sons, New York (2004).
2. D.C. Harris, Exploring Chemical Analysis,gth Ed. New York, W.H. Freeman (2016).
3. E. Stocchi,lndustrial Chemistry, Vol -I, Ellis Horwood Ltd. UK. (1990).
4. J, A .l(ent, (ed) Riegel's Handbook of Indushial Chemistry, CBS Publishers, NewDelhi, (1997).
5. Pani, B, 'I'extbook of Environrnental Chemistry, I.K. Intemational-Publishing House, QAn),
6. A. K .De, Environmental Chemistry, New Age lnternationalPvt, Ltd, New Delhi (2012).
7 . S. M .l(hopkar,,, Environmental Pollution Analysis,'New Age lnternational Publishe (2010)
8. !8. D. I(hosla,.; V. C. Garg,. &A. Gulati, Senior Practical Physical Chernistry, R. Chand &

Co., Ncw Delhi (2011).
g. C. w. Garland,.Niblei, J. W. & Shoemaker, D. P. Experiments in Physical Chernistry 8th Ed.;

McGraw-Hill: New York (2003).
10. A. lvl. Halpern,. * ft4.g*", G.'C. Experimental Physical Chemistry 3rd Ed.; W.H. Freeman &

Co.: New York (2003

This course can be opted as an elective by the students of following sribjects: Chemistry in 12tn
Class

Suggested Continuous Evaluation Methods:
Yiva voce (10 marks)
Mock test (10 marks)
Overall performance (05marks)
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Semester-IV
Paper-l (Theory)

Course Title: Process'Chemiourse I rtte:
. Progiarnme:

Diploma in
Industrial fnstr"umentation and

Chemiral .&nalvsis

Year: Second
Semester: Fourth

er- 1 . I'heory $ubj ect: Industrial Chemistry

Course Code: .81904017 Course Title: Process Ct:emistrY

lourse outcomes:
Upon completion of this course the students will have the knowledge and skills regarding various chemica

process of organic chemistry such as nitration, slrlphonation, halogenation, oxidatiori, hydrogenation

allrylation, amminariort, esterification and hydrolysis. These organic chemical processes are important tools tc

synthesis of important pharmaceuticals or drug molecules and other industrially important organic compounds.

Credits: 4 Compulsory

Max. Marks:25+75:100 Min. Passing Marks:

Total No, of Lectures: 60h

Unit Topics
No. of

Lectures

I
\itration:
.ntroduction, nitrating : agents, mechanism 'and nihation of paraffin
rydrocarbons , benzene to nitrobenzene and m-dinitrobenzenst chlorobenzene'to o- & p-
ritlochlorobenzenes, acetanilide to p-nitro acbtanilide and toluene. -

08h

II halogenations, halogenations of aromatics
manufacture of chlorobenzene, chl
t

[Ialogenation:

-ntroduction, reagents for
;ide chain and nuclear halogenations, commercial
nonochloroacetic acid and chloromethanes.

oral 08h

III
iulphonation: , :

"ntroduction, sulphonating '

iulphonation, mechanism of
raphthalene, alkyl' benzene.

agents, chemical and physieal faotors in
sulphonation, commercial sulphonation of benzeng,

08h

IV

Jxidation:
;;r"d#;;, types of oxidation reactions, oxidizing agents, mechanism of
rxidation of naphthalene, phthalamide and:anthracene, liquid phade oxidation :and vapour
lhase oxidation, commereial manufacture of benzoic acid, maleic anhyfti6e, phthalic
inhydride, acetaldehycle, acetic acid.

08h

V

[Iydrogenations:
introducticin, thermodynamics, of hydrogenaIion reactions, catalysts for hydrogenation
'eaciions, hydrogenation of vegetable oils, .manufacture of methanol from carbon monoxide
rnd lrydrogen, cataiytic leforming.

06h

VI

llkylation: \
ntroduction, types of alkylation, alkylating agents, thermodynamics and mebhanism of
rlkylation reactions, manufacture of phenyl ethyl alcohol and alkyl benzenes (for detergent
nanufacture).

06h

VII manufacture of ethyl
trsterification and Hydrolysip:
ntroduction, estedfication reactions by organic acids, commercial
rcetate, vinyl acetate, celltrlose acetate,
ntroduction, hydrolyzin g agents, mechanism of hydrolysis.

08h
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i

iwru
j

steri Readings:

1' 
*J"Y::itsotr 

& R. N' Bovd, orsanic chemistry,Dorling Kindersley.(krdia) pvt. Ltd. (pearson
4\..!vgLIvrr /

P. r\. Sykes, Guidebook to Mechanism in erganic Chemistry, pearson Education (2003).F' A. carev, c'uiiianq, R.M.organic chemistry, Eighth ediiion, il;il;+iif;il;;" e1rz).G. li4. Loudo , organic Chemistry, Fourth edition, 5*rorJuoi*rsity press,2Qpg.
J' clayden' N' Greeves &^s^wjry" , organic chemistry,2"d edition, o"fb;Jti;;versity press (2012).T'w. Graham solomons & c. B. Fryhrelorganic chemistry,John wiley & Sons,Inc.
J. G. smith, organic chemistry,Taia McGriw-Hillr"urisiin! i;o*puny iir",trd.-"-'J 

_March, 
Advanced Organic Chemistry,Fourth edition, Wilry,

Alok Kurnar srivastava, "Organic chemistry-Il"'Maha*er publication, Dibrugarh,.Assam,
India (2A21t.

; For the promotion of Hindi language, course books pubtished in rrindi may be prescribed byniversitS'

i.
")

3.
Aa-

sted online links:

http:/lheeconten r. upsdc. gov.in/Home.aspx
https ://www2. c hemi stry. msu, edu/faculty/reusch/virtTxtJrnyinhol .htmhttps:/inprel.ac.irlcorirsesll04l 103/104i03071/# 

:'---------i'

hffps ://sivayrni. gov. inl

Suggested equivaient oniin, toilGi

This course can be ont*

Suggested Continuous Eva

ll^::11 l:nn 
exum, together with the prrfor-unr;;i"rh;r activities which;;i;;l;;'*"'"

lii#J. 
in-class or on-rine rests, home assignments, group dir;r;i;;;;;;;;i proJ"iuiil, ;;rg

Or'
nt and presentation of

04_Unittests (Objecti
: l0 {qtrarono ^f ^ll n,4,,-:. r^^.-\(average of all04 unit tests)

o_verall p erformanc - im
(Discipline, parricipjLrion in different activitied
Course p..ruqui;ir;

had the:chemistiy in class 12

Further Suggestions:
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Course Title:

Semester-IV
Paper-2 (Practical)
ualitative and Synthetic Methods

Frogranime:
Diploma in

Industrial Instrumentation and
Chemical Analvsi

I ear: Jeconcl Semester: Fourth

aper-Z: Practical
: Indiistrial Chemistry

Course Code: B190402p Course Title: Qualitative and Synthetic Methods
urse outcomes:

Sh:de'ts gain knowledge and skill related to this paper are as follows.
Utilities in chemical industry, distiilation, erraioration and absorption,
crystallization and polymoqphism, Fluid Flow, Heat Transfer,

CompuIsory

Max. Marks:25+75:l0Q Min. Passing Marks:.

Total No. of Lectures: 60h
:

Topics

alysis of fuel
rmination of flash poir-rt ignition point of tiquids and smoke point of a fuel.

ho4ation, reduction and amination.chlorosulphonation. reducfion arid aminntinn -

hemical piocess - One or trvo ex
itiation,- sulphonation, ,friedel-craits reacfion, esterificatioi,, .hydrolysis, oxidation

ynthesis,of comrnonjndustrial compounds, E
-Bromo aniline, 3-Nitroaniliae, sulphanilamide, 4-Amino benzoic acid. 4_Ni
nzgicacid, Dihalobenzenes, Nitrohalobenzenes, 

*v'Y'

s, Hg, Fe and ash content.
ted Readings:

*:l _u.'.otr], 
A.R TIg"]1,.8.s, 'Furnis , A.J. Harrnaford, p.w.G. smith, voge|s Textbook of

e digital plafforms web links:

L https :/iwww.labster.gom/chemistry-virtuallabV
2. https:/iwww.vlab.co.in/broad-area-chemical-sciences
3. http:/chemcoilective.org/vlabs

'Organic chemistry ( 1 989).
B'S' Furniss, A,J. Hannaford, P.w.G. Smith, A.R. Tatchell,. Vogel's Textbook of practical 

C
Chemistry, 5e, Pearson (2003).
Organic Che*irt y, prenUce-flufi, 5th edition (1996).
Mann, F.G. & saunderq B.c. practical.organic chemistry orient-Longman (1960).

5:*:, D.C.Exploring Chemical Analysis,"goEd. New y*k, W.H. F;;;;; i;;J;;;',Khopkar, s'M. Basic CoScefts 
9f ,lniltical lheyiltry New Age Inteinational FubHsher (2009).

svehla, G. vogel's aqibtivg lnotganic Analysis, p#son Bo"""ution tzojtl. 
- - "-.*

Mendham, J. Vogol's euantitative Chemical Analysis, pearson (2009).

be opted as an electii
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S sntinuous Evaluation Methods :

ltiva voce (10 marks)
lvlocK te$t (lQ marks)
Liveral'l pertbrmanr i (05marks)
Course prerequisites: To study this courser u

Suggested equivalent online eouri"i' 
---=----

Further Suggestions
,l;9



Semester: Fifth
Year: Third

Course Title: lndustrial Chemicals

Conipulsoty

Min. Passing Marks:

Total No. of Lectures: 60h

ndustrial gases;

danufacture, us€s and economics sf Nz, Oz,4z, Q9a
roleum retining process:
roduction, distillation,'octane number, addifives,, hydro treating,

ron basetl chemicals and indu$trial catalysts: ,
ufacture, properties and uses'of,methanol, formafdehyde, acetic acid, chloro fluoro

fluoro caibons.

Lachloride and titanium dioxide.

clustrial catatysts like iraney nickel, other forms of nickel, palladium and supported palladi

,pper ohromate, vanadium and platinum based catalyst, aluminium alkoxides, titan

ulp and paper industry:
facture of pulp and paper,and their,uses.

iurfactants, soaps, detergents and cosmetics:

i) Introduction,'cationic and anionic- surfactants, straight chain detergent intermediates linear

alcohol sulphates (AS), linear alcohol ethoxy sulphates(AES) and linear allryl benze{re

sulfonates (LAS), amphoterics and detergent builders
ii) Definition and chardcteristics of,cream, hair dyes; tooth paste, talcum powder, sun tan

ion, perftiiaes and essential oils.

ugar, uses ofba

ane sugar industry:
tanufacture of white erystalline sugar, extraction of the juice, clarifigalion (lirile defeetion

rocess, by sulphate ion and by carbonation), evaporation, crystallization and refining of

"ui'acture;t 
tteaf oiganic and inorganic chemicals: (with respect t0 raw material,

luction process; quality control, hazards and safety, effluent management)

. Heavy organic chemiccls: .

scher-tropsih synthesis, applications and uses of zeolites as catalyst, propyl alcohol, l,
utanedioi, vinyl chloride, pyridines; picolines, phthalic anhydrides, glycerol,

I oroform, ethanolamine.
H eaw itrcr p qni c c hemical s :

Semester-V
Paper-L (TheorY)

Course Title: Industrial Chemicals

Prggr:rurme:
Degree in

Industrial Chemistry

Theory Subj ect: Industrial ChemistrY

Course Code: 81905017

ou'rse outcomes:
re chemical industiy comprises the companies that produce industrial chemieals, Cenhal tb the modern w

onomy, it converts raw materials into more than 70,000 different products. On successful completion of
urse stu.ients wiil gain the knowledge and skills related to various industrial gases, petroleum refini

rceis, carbon based chemicals and industrial eatalysts,'pulp and paper industry, surfactants, soaps, deterget

cosmetics, cane sugar industry, manufacture of heavy organic chemicals, heavy inorganic chemicals,

Credits: 4

Max. Markst25+J5t:100



rmll)olrium phosphates, carbon blacfts, manufacture of graphite and cmbon, Ciiii"m ia-rUiOe
ilicon carbide, sodium tliiosulphate, borax and boric acid.

VIII

{anitf:rctur.eoffinechemicals:(withrespecttoRa#m'6'i@'
ontl'oi, l-Iazards and Sf"ty, Eflluent managlment)
odti:r.:': borohydrate, lithium aiuminium hyclride, sodium ethoxide, paracetamol, indigc
at rlyes. Essential oils, surfactants and emulsi$ing agents, coloring agents- manufactur
f scmt natual and synthetic colors. Flavouring agents - fragranci and food additiver
fgglen]lggllg4gqqlq ninhydrin, tefazolium blue, 1,2-naphthaquinone-4-sulphonate.

08h

Suggested Re:rdings:

1 B. i'-. -jharma, Industrial chernisrry, GOEL publishing House (2000). " F

2. M iraliitn, T. Al-Sahhaf, A. Elkilani, Fundamentals of Petroleum Refining, l's.N edition, Elsevier Science
(20 I 0,

3. PesLicide Calcer Fublication, p, B. pandey.

4. Principle Industrial chemistry, c. A. clausion, G. c.Mattson, wiley (197g).
5. W' L' Mc' Cabe, J. C. Smith &Pariet,Unit Operators of Chemical'Enginelring, Mc. Graw HillBook

Company Singapore (ZOl7).
6. A. F. Mills. Heat Transfer, CRC press, (1992).
7. K.W. Britt, Handbook of pulp and paper technology Book on Pulp & Paper lndustries, ZEd,(2004).

Suggestive rtigital platforms web links:

1. https:rrnptel.ac.inlcowse stiaZnOl nnnT0gZ/
2. https : /r nptel. ac. in/courses/ I 03 / I 03/ i 0 J 103029 /

'olxi:;i1lil:l.ll#lffiIY,,ii:4:1ii:,l3iil:l.3ii
This course can be opted as an electio

SuggestedContinuousEvaIuationMethods:Sfudents;
inamid-tel1neXam,togetherwiththeperfbrmanceofotheractivitieswhichcanincludeshoJ
exams, in-class or on-line-tests, home.assignmentsr group discussions or oial presentations, among
others .

0r
Assqssrnent and pi'esentation of Assienmbnt (10 marks)
04 Unit tests (Objective): Max mAika 

-offi
(average of ull 04 unit tests)

(10 marks)

Overall performan{e throughout the semes.ter (Disc ipline,
participation in different aotivifies)

(05 marks)

Course prerequisites: To study this course,

Suggested equivalent online courses:

Furtirel Suggestions



Semester'V
Paper-2 (Thepry)

Course Title: Pollutio its Management and Industrial Economics?;G;ffi;,
Degree in

Industrial Chemist

per-2: Theory Subject: Industrial Chemistry

Course Code; 81905027

)ourieout.crneF:
students gain icnowledge and skirls related to this paper are as follows.
Pollutants, their statutory limits and air pollution, water polffion, pesticide pollution, solid & gaseous r
factors involved in project cost estimation, capital formation, methods of determining depreciation,
aspects of ma|keting, pricing policy, profitabiliLty criteria, entrepreneurship, choice of technology and quali
control.

Semester: Fifth

course Title: Pollution, its Managemeld*nd Industriar Economics

Max. Marks:25+75:1gg

Compulsory

Min. Passing Marls:

Total No, of Lectures: 60 h

, Topics,

lufants, their statqtory limits and air p-nutioE
inition and classification of pollutants; 'primary and sebondary polluknts, pol
luation methods, squroes and classificatiofl of air pollution, major air pollutants and
th irnpacts, phenomenon of acid rain, pholo chemical snaog and ozone dep
po si ri on of fl y-a$h, pol lution conffol equipmenVtechnisues.

ater pollution:
ypes of water pollution, organic and inorganic pollutants, poinl and nbnpoint sources of
111:lt:ri"n,estimation of chlorine irr water, measrjrement of nOp & COD, techniques for

I of waste from water.
:sticide pollution:
assification of chemical pesricides, examples of organochlorines dnd
rsistetri organic pollritants (POPs) and their halfJives, environmental effeJts oiil anci rvater contamination and its impact, bioaccumulation of pestioiaes ana

inarion in food.. : )

isposar irrcineration, fuel pelletizatioin,soil co-nditioning 
^'vvve^eerv'' ovr'

,dsorpricn, cataly-tic/non catalytic conversion, t..o.trcrylf important gasos, coz, soz, No
eatrost:ilic precipitation and bag filters.

olid & gaseous wastes: i

,emovli of solid cont{m-na1tl of wastes- goagulation, sedimentation, flocculation, solid

ril.ecc;rcmics A:, Factors invoived in project
timation of capital iirvestment, capital formation, elsments of cost aecountin!,, Interest

:]ir[ costs, time value of mo
il economicq-.8:Mgttiodr of d"ter,' erulrurrrtrv! D.-wtet{ross or oetefmlnmg oepreelatlon, some aspects of, markethrg, pricinl

llloi"filuPility criteria, econourics of seleciing alternatives, variation of cost witn"capaciry
rugqlgllp!1lqqm batch sizes, production schedulins etc.

I ecoqomics C: Need, scope and rhunurt"ii,
Lnical entrepreneurs develppment (STED), exBosure to demand based, resource based,

ervice based,.import-substitute and export ptomotiop industries, criteria tbr principles of
reducts selection and developrnents.
lhoice cf technology.and quality control:
ig$_glti equipments, techno-economic feasibili of the



iuggested Readings:

1' R'K. Trivedy, N.S. Raman, Industrial Pollution and Environmental Management, Scientific publishers
Journais (2002).

2. M, Brusseau, L Pepper, C. Gerba, Environmental and Pollution Science, Third Edition, Elsevier
Scie ire e (201 9).

3. H. S. R-athore,L.L.L. Nollet, Pesticides: Evaluation of Environmental P-o-tfution, CRC press (20i2).
4. B. I{. Sharma, lndustrial Chernistry (including Chemical Engineering), G@, publishing House (2000).

.*- P. F. Rad, Project Estimating & CosiManagement, Berrett Kochler publisher*@001).

uggestive digital platforms wetr links:

l. https:/inptel.ac.in/courses/105/103/10 5103205/,
2. https ://np tel. ac. i n /course sl 126/ l0 5 / 12610 50 | 6 /
3. https:/Arptel.ac.inlcourse sl 126ll05l1261050l0/
4. h ttps ://nptel. ac. in/course sl 1 0 5 I I 02 I I 0 S I 0}0gg /
5. https :l/nprel.ac.inlcourse sl l2Z/ 1061 122106030/
6. https:;'/nptel.ac.inlconten tlstorage2lcourses/120108004/module l/lecturel.pdf



Semester-V
Paper-3 (Practical)

C Title: Ioltr"s8 ndustrial chemicals and ution management
jjr'rrcramma.
t r L'6rsrrrrarr.

llegree in
trndu:;trial Chemist

Year: Third Semester: Fifth

per-3: Pr;:r'iicel Subject: Industrial Chemistry

Course Codc:: 8190503P Cours e Titl ei In dustrial chemicals 64$,pollufi on management

Uourse ou[cumes:
Sfuderrts gain i,.nowledge and skills related to this paper are as follows.
)etermination of Flash and Fire point, Determination of (i) acid value- gum, and resin, (ii) iodine nurnber.
inseed ciii, crttcr oil (iii) saponification value - coconut oil, Synthesis of organic compound: paracetamol
A,spirin, Oiis of winter green and Urea formaldghyde resj/r, Analysis of cofllrnon raw materials as per thr
ndudtrial spetrifications such as phenol, aniline; formaldehyde, hydrogen peroxide, acetone, Gravimetiic anc
,rohrnrctric estirnations.

Crcilits: 2 Compulsory

I

]ualiti;five and q**ntitative analysis:
Jetelnination of flrsh and fire Foint
)etennination of (i) acid value- gum and
iii) saponificatiorli{qq - ooconut oil.

resin (ii) iodine number- linseed oil, castor oil 10h

II Synfhes!s of organic.
raiegg_tagg], AggSL

compound: Each step reaction msnitor by TLC.
oils ofwinter green and urea fomraldehyde resin. t0h

TT:
iirdustlial analysis:
hnalysis of conlnicir
:uiline, ibrmaldeiir'.:,:

industial specifi cations
. etc.

raw materials such PhPASas per the
ide. aceton

20h

I\,' :i ravinietrie oild -,,,, tlmetrio'estimations. 20h

;ugge

1.

1.

2.

n"tn
CIa ss
^..---

iterl Re:rclings:

Rr"rchi Saxena, .r;
Delhi. lndia, 20I ..
A.i, \'ogel, A..R.'i
Orgar:it chemisii;.
i3,S. Irrit'niss, A :';L nerfitstfy,.)e, .l

Jiltrrse can be cr.,',,

:_ _...- .

;s ir.:d Clntinuo..ls i ;

,li Kumar'srivastava, "Read & Do Practical chemistry", Kitab Mahar, Ir

:tchell, B.p. Fumis,'A.J. Hu*ufor4 p.W.G. Smith, Vogel's Textbook of pract
1 e89)
i:irnaford, P.w.G. S;nith, A.R. Tatchell, vogel's Textbook of practical orgz
,l (2003)s

'-.
, i*s an elective by the students of following subjects: .chemistry in l2th

.luat10n Methods:
l,' i :,;; .

M";t
=-----Lttt?i'i

.;;
q,,..,,

cce (10 marks) \.
iesf

l-prdtrr-,r""*
(10 marks)
(05marks)

;'; prelcciuisitcr:: ,i(.udy t'his course, a studentmust have Opted SeEl-VtLeoryfp-aer-t AZ

:sierl etuivaietu ,' r.;;rui;"s: 
:

.''.'....
" Sirgr,'stions:
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Semester-Vl
PaPer-l (TheorY)

Course Title: Synthetiq P,9

Semester: Six

Subject: Industrial Chemistry

. Programme:
Degree in

Industrial Chenis

Course Title: SYnfr+$c PolYmer

Course Code: BI'906017

sh*dents gain lnowledge and skills related to this papgr are as follows;

rhe science of large molecules' tvpes & general'classlficatign :t::tH::'#:::il:T#t:ffi:i,"'T":t:J
11:;;'fffilffi ffi::',?"H;:, ff :ffiffiffi ;, ffi ., i,, prop erti e s an d appri c ati ons or

followins thermosetting polvmers' theimoplastics polvr-ners' .f-":;*::#:i:':::i:'#fftlll'T";
ilH#?ff#ffi;: tii:J;Hilffi-ilitooy ur p"rvmers svnthesis, porvmer irroperttes' po

processing, polymer resting, pllfner.de#;;;;;;@11t":t:td",.composites 
and applioations' The t

is career orignred uoo ruo plrovide va4ous oppor-trlriti:s iT th: lelg gf Poly-m:rs'-- 

',. 
' 

"

Min. Passing Marks:
Max. Marla:25+75=100

Total No. of'Lectures: 60h

ffi :iltrtT$ffi*,uasiocrreniwT:.,1".*:i":ffi ::::tf,:;"15:lt'f;f history, generan ceruuiruuD' L'oDrw vrlv*srireirriw 
of polymers in comparison

;"t*;;itcular seience, gerleral ohar€

@ofpolymers:& general classitlcalton 0r poryrlrcrD' s, thermoplastics &
I and synthetic p"fv*"ii lrgaric & inorganic ryl*::
rsetting polyrners, n:#;'.ti";i5-?"a ;:fi#::::,*:::'S.":1'ffJ:l*"rs and

tosemng poryl'ErD' 
,"anrti"g polymers, biopolymers' r:-^,:.:.v*.ri#io", block and graft copolvmersr""1,1".Tf,p^'j1"'l'""riji;:i'il--;oordination

[oo. condensation, i&--i"iit"i r9{9 
-(anioni'-'-,i11-.,::u:1ni]"#o".iffS;:1i""i:f ffi:H::""Te;;;n:ffi hirYli*#'i,""'o'n*o"nandionicporvmerizatrot

ilA;Fd structure and morPhologY: 
.

:"f ;t#t solubility, solubility parameJers'

," to'e"i p"tmeation chiolratograPhY'

fractionation of polymers with specia

: idea ot mlergsu:rs:urv ur PvlJtu

rlecular forces ano cGmrui to"otLe .in 
polvmers' linear' bran

,rs, stereoreg** p"*Ti";t,'";;;;fritv-i.^t::*trs' effect of crystallinity onl

; J tn. poivt"oJJt*lEgg!1"'JEgthe
setting PolYTe:s: Iffi tH:xfi$:iifi i4i:'.qyij*m*il*.#:ii*m:':lrffi:L$i."Hi;ffi :i;.*aro'r'vo.,.l"tv""'b:1i1?,.*Ylresinsandanunor

y resins - gtades *u #". g ot":;;t *.t::*l**e with mechanism''Silicones' 
.

rmoPlastics PolYmers:

|" :iilP,"LDP, i;I5p. ioivvinvl clloride' prrs (relon)'



lystyrene =_ SBR, ABS, SAN.
inylgqlymers - PVA, PVB.
>lyacet*, Polyamideq - nVlon-.6,.n11on-!!

y"th"rs and iolyesi6rs - terephthalates (PET). Cellulosic polymers.

ffi, eropEffi.s;nd application of specific polymers:

co4ducting poty**., :,rolyacetylene (PAc), roty-*iti". gaug; Polythiopht-nt (llh)

il;;.*-#;ffi ;;ffi ;^i rorypu*phenylene (PPP), Polyparaphenvlenevinvlene (PP

(PGA),Polyhydrolylutvrate (PIIB)Polyfluorene (PF).
Biodegradable polymers: Polyglycolic acid

rtesled Readings:
"?--u n. Cowiiter, N.V. Vishwanathan and J'. Shreedhar, Polymer Science by, New Age Internationa

Publishers, New Delhi (1987).

H. G. Elias, an introduction to polymel science, Wiley (1997)'

A"-I";;&tion to polymer scien* an6 feslpology, N. B. Singh, S' S' Das, New age

Publisher, New Delhi (2017).
p. Chandrasekhar Conducting Polymers, Fundamentals and AnnliStignl, Spl"e:n(7.013)'

A. Lendlein, A. Sisson, Handbook of Biodegradable Polymers:' Isolation, Synthesis' Char

and Applioations, Wiley-VCH (20 1 1).

e. l. isrnU, J. Kost, D.d W.iseman, iandbook of Biodegradablb Polymers, CRC Press (2019)'

Handbook of Thennoset Plastics,4th Edition, HantraDodiuk; Elsevier QI?D' ,- :^ ^,

F.W. Billmeyer, Textbook of polymer Science, JOhn Wiley &S'ons, New York (1984)'

digital platf0rms web linksl 'l

1.htps://npte1.ac'in/courses/103/106/1o5|062o5l:^...)
2. htgs://npte1.ac.inlcont entlstorage2lcourses/104103071/pdflmodl6.pdf

3, https:/ionlinecoutses.nptel-aa.inlnaa2l-cy50liireview
4. htps //nptel. ac. in/corryse sl 103 I I07 | lO3 107 139 I'

: Chemistry in l2th Cl

,: ' : r I ; : - : t

Suggestbd.ContinuousEvaluatioovr.tsisofs0oreobtained
in , a mid-terfi exam, together with the,perfolmance ofother activities whiclr can inlllde:h:I^__

;-signments, grsup discussions or oral presentatiofls;, 4rrloo$

ess"ssment and presentation q[1\qg!
(10 marks)of eaCh.unittest : 10

(av,erage of all 04 unit tests) 
i

(05 marks)@ut the semester (Discipline,

oarticioation in different activities)
e ehemistrY in class 12
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Sernester-Vl
Faper-2 (Theory)

iues and CharacterizationCourse Title: PolYmerization I'ech ues an ract
Programme: .-

Degree in
Industrial Chemistry

Year: Third Semester: Six

Subject: Industrial C'hemistrY

Courle Code: 81.906027
,:.4r'

Course Title: Polymerization Techni(les and Characterization

ffi
This eourse mainly includes study of polymers synthesis, polymer properties, polymer processing, polymel

testing,polymer degradation, polymer reaction, composites aqd applications. TIis course is career oriented anc

can pl6vide various opportunities in the field of polymers. Aftei"successffrl completion of this paper, studentt

will gain knowledge and skills related to this paper is as 'follows.

Rheoiogy and mechanical pioperties of polymers, degradation of polyqet's; polymerization techniques, plastic

technology, fiber :technology, elastomei technology, ud

Credits:4 - Elective

Max. Marks:25+75:100 Min. Passing Marks:

Total No. of,Lectures: 60h

Unit Topics
Ns. of

Lectures

I
Rheology a1d mechanical propertlbs of polymers:
Viscous flow; rubber elasticity, visco elasticity,. qhV state and the glass hansition

iemperature, (GTT),rfiilcfors affecting glass transition temperature, optical, electrical and

chermal properties of polymers.

10h

tr 3:#ffr1T"?til"i#.?I'fy tnrrroul, oxidative, mec(anioal and chemicat methods, random

lesadation and chain depolymerization;
07h

III Polymerizafion,techniques: I .

A general idea of b'ulk, solution, suspension, emulsion, pol@ 07lr

IV

llastic technology:
ieneral ooncept of plastics; A brief idea of compression molding, injection molding, extrusiot:

md blow"molding techruques, thermoforrring and foaming, casting, extrusion, filer spinning

:oating and calendaring, wlcanuatian of elastomers, reinforcing (fiber reinforced plastics '

]RP).

10h

V
Eiber technology:.
3eneral cobeept of fibers;
rnd melt soinnine)

A brief idea of textile and fabrie properties, fiber spinning (wet, dry 08h

w Elastomer technology: : ..

3eneral.concep of glaStomers;Vulcanizationof elastomers, and itS chemistry. \ 08h

VII
\dditives:
t general idea. of fillers, plasticizers, antioxidants, colourants, file retardants, thermal

;tabilizers.

07h

VIII 3ompound,ing:
{ sederal idea.compoundine in$edients etc.

03h
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Semester-VI
Paper-3 (Practicnl)

Course Title: hesis and Analysis of



Semester-Vl
Paper-l (Theory)

Co itle: 'hafmaceutical and Phvtochemicals
' Progr,anune:

, Degree in
Industrial,Ch,emis

Year: Third Semester: Six

' 
$ubject: Industrial Chemistrylaper-l: Theory

Course Code: 81906057 Course Title: Pharmac6utical and Phytochemicals

lourse outcomes:
A$e1 successful completion of this course; sfudents will gain the knowledr" l"*a6*rts related to this paper

arsacfollows-'
Pharmaceutical industry and pharmacopoeias, various types of pharmaceutical excipients, evaluation of crude

drugs, surgical dressing, sutures, ligatures, phytochemicals, chemical constitution of plants, various isolatior
procedures for active:ingredients, pharmaceutical quality control and packaging materials

Credits: 4 Elective

Marks:25+75:l0QMax. Min. Passing Marks:

Total No. of Lectures: 60h

Unit Topics No. of
Lectures

I

Pharmacegtical inttustry agd Pharmacopoeias:
Jistsrical. baekground and development of pharmaceutical industry in India in brief
levelopment of Indian pharmacopoeia and introduction to 8.P., U.S.P., 8.P., N.F. and other
mportant pharrracopoeias,. introduction to' various types of formulations and ioots o:

rdministretion, aseptic conditions, need for sterilization, v,alious methods of sterilization.

06h

u
Tarious fypes'of p'harmaceutical excipients: :

lhemistr,yi process ofrf,anufapture,and quality specifications - Glidants, lubricants, diluents
)reservatives, antioxidants, emulsiffing agents, eoating agents, binders, colouring agents
travourins asents. qelatin aird other additives. sorbitol. mannitol. viscositv builders etc.

06h

m

Ovaluation of crude drugs:
Woisture contents, extractive value, volatile oil content, foreign organic matter, quantitativr
nicroscopie exergises including of starch, leaf content (palisade ratio, stomatal number, vgir
slet numbEr and viin termination nuniber) and cnrde fiber content, various isolation procedqrer
:or active ineredients.

10h

IV iurgicat ldressing, sutur'es, ligatures- with respect to the process, equiprnents used for
nanufachrre, methods of sterlization and quality control. 06h

v
Phytochemicals:
ntroduction to plant classification and crude drugs, cultivation, collection, preparation for the

narket and storage of medicinal plants.

,08h

VI lhemieal constitution'of plants: including carbohydrates, amino acids, proteins, fats, waxes
rolatile oils,,terpenoids, steriods, saponins, flavonoids, tannins, glycosides; alkaloids. 08h

\rtr
/ar.ious isolation procgiftrrgs for active ingredients:
ffith example for alkaloid, e.g., vincaalkaloids, reserpine; one for steriods- sapogenin
liosgenin, diagroh.

08h

WII

lharmaceutical quality control and packagi,ngsina-terials: i
iterility testing; pyroggnic testing, glass testing, bulk density of powders, etc. (other than ttu
rnalytical methods cgvered under core subjoct), ancillary materials, packpging machinery
pality control of packaging materials.

08h

I



uggested Readings:

1' L.:Pakick, L, Graham, An Infioduction to Medicinal Chemistry, OIIP Oxford; 4th edition (2009).
2. C. Q. Wilson, O. Gisvold & R.. F. Doerge, iextbook of'brganic Medicinal and Pharmaceutica

Chemistry; Lippincott Williams and Wilkins; 8th edition (1982).

1. lV._O:Foye, T. L. Lemice and D. A. Williams Principles of Medicinal Chemistry (2019).
4. D J. Abraham, M. Myers, Burger's Medicinal Chemistry, Drug Discovery and Development (1-t

volume), Wiley Q02I).
5. C.L. Patrick,'Ah,Introdudtion'to Medicipal Chemistry,.Oxford; Fifth edition (2013).
6.' .Iohn I' Arnason,,RacheliMata, John T. Romeo, Phytoohemistry of Me{cinal Plants, Springer eA1D.

ggestive digital platforms web links:
.= * : 1. https://nptel:ac.inlcourse sl l04l 106/ 1041 06106/

2. h@s ://nptel.ac. iri/noc/courses/noc2 0/SEM I /noc2 0 -ey I 6 I
3, h@s:l/nptel.ac.in/LocalChapter/stat isticsl2537

P..

This course cirn be opted as an elective b

SuggestedContinuousEvaluationMethods:Studentscanbe-e
in a mid-term exam, togetherwith the performance of other activities which can include short
exams, in-ifass or on-line tests, home aJsignrnents, group discussions or oral presentations, amongothers.Or -

Assessment and preseutation of Assignment (10 marks)
04 Unit tests (Objective): tvtaf ffi
(average ofall 04 unit tests)

(10 marks).

.,Over:a,ltrp rrnance thrqughout the semeiter (Disc$ling
participation in d!fferent activities)

(05 marks)

Course prereqrilsites: To studitnis

Suggested equiialent online collrses:

Further Suggestions
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Semester-Vl
Paper-2 (Theory)

rse Title:-Medieinal Chemistrv and To
Progranune:

-^ Degree in
Iudustrial Chem

Year: Third Semester: Six

?aper-Z: Theory Subj ect: Industrial Chemistry

Course Code: 81906067 Course Title: Medicinal Chemis{.ry and Toxicology
{q.i,,.

Uoutse gutcomes: '%&
ivle?iiinat stgmistryprovides pharnracy students with a thorough understanding of &ug mechanisms of action
acid-base and physicochemical properties, and absorption, distribution, meiabolism, excretion, and toxicitl
profiles. Students gain knowledge 'and skills relatpd to ;this paper is as follows. pharmacology drugs
classificatioq, Intrpduction to medicinal chemistry, d-g 

- 
metabolism, principles of toxicology,

Biotransfoimation processes and En4lmes

Credits:4 'Elective

Max. Markst25+75JIAA Min. Passing Marks:

Total No; of Lectures: 60h

Unil Tr;;r
ll-ectures

I

Phafiiacology and Drugs classi.fication:

l$TFacrlg$/ ;classifioation and therapeutic classification with example, history of the CSA

1E-{:r1 !!A, drues & cosmetics act, schedule of drugs I to 5, concept of drug master fil
pNF),.infringing, and non:infri:rgrng process concept,-introduciion of: patent niO itr nm1
rrocbss in brief.

08h

'rT .: properties in relation t<

bonding, protein binding 08h

III
Drrig metabolisrn: .. ,i --:-)rug mgtribglisn principles- phase I and phase II,,factors affecting drug metabolism includintr
;tereo chgmigal aspects. ,

06h

IV

P'riaciples of Toxiiolo gy :
Definitiof of poison, geneml principles of treatnrent of poisoning with particular reference tc
ralbiturates, opioids, organophosphorous aird atropine poisoning, h.ur.y metals and heavy meta.
mtagonists.

06h

v
Vlicrobial fermentation :
Senelal',principle of fermentation processes and product processing, biief idea of micro
xgaqs.qs,,their structure, gowtb and usefrrln"rr, i"ry-, ryrtr-r useful for tra:rsformatior
nic,robialproducts.

06h

VI

!Io_c.st of m-anlfacture of thefollowingbutkdrugs: --
(i) Sulpha drugs: Sulphaguadiire, Sulphameth oxazoll
(ii) Antinicrobial- Chloraaciphenicol, Furazolidinq, Mercurochrome, Isoniazicl, Na- FAS
iiii)Antalgesic- anti inJlammatory- Salicylic acid and its derivatives,.Ibuprofer, tUrfeiu-lc
rcid.

iiv) steroidal:hormones- Progesterone, Testosterone, Methyl testojterone
'v) Vitamihs- Vitamin-A, Vita+in-86, Vitamin-C
'vi) 

Barbiturates - Pentobarbital
'vii) Blockers. Propranolol, Atenolbl
viii) Cardiocascular agent- Methyl dopa

:

r6h

40



.x).ftiUioti91{ygr - Penicillin-G, semi sy"tnetib
rnd Vitanrin-Bi2.
ii)A;tdtldrial drugs. Anticancerous drugs. AntiAID S vacci nes.

vf{ Biotrans,forination pFocesses- for piea
:atalyzed halrsfslmation, manufacture of ephidrine 05h

wlr unzyme systems - useful for transformation, microbial products, enzyme catalyzec
ransformatign - manufacture of ephedrine. 05h

iuggested Readings:

1. M.E. Wolff, Burgers Medicinal Chemistry and Drug Discovery Wiley-Blaqlgryell; 5th edition (lgg7).
?, W. David, Pharmaceutical Chemistry, Elsevier-geattn U.K. (i011). 

- 
'"s'.'.,

3ra f Donald, Essential of Pharmaceutical Chemistry, Pharmaceutical'press, Londbn e0I2).
1 ! Pf:I: L' Grahamn An Introduction to Medicinal Chemistry, OUP Oxford; 4th edition (Z0Og).
5. C' O. Wilson, O. Gisvold & R. F. Doerge, Textbook of Organic Medicinal and Pharrnaceutica

Chemistry, Lipincott Williams and Wilkins; 8rh editi,on (IggZ),
6.,' W. O. Foye, T. L, Lemice and D. A. Williams Pfinciples of Medicinal Chemistry (Z0lg).
7. D J.D J' Abraham, M. Myers, Burger's Medicinal Chemistry, Drug Discovery and Developrnent (1d

wi
lift!;dition (?9 1 l_):*,

car4pu{;
gold-coast-

luggestive digital platforms web links:

1 . https://nptelac.inlcourse sl fi4 / 106/ 104106106/

?. fttns://nptet.ac.irfnoc/coun{es/noc20/SEM l/noc2 O*yl 6l
3, http-b//nptel.ac.in/LocalChapter/stat istics/253i7 I
4. htps//onlinecourses.nptel.ac.inlnoc 20 _cyl6/prevrew
f , https//onlinecourses.nptel;ac.in/n oa2l _cy}Slpreview6. https//chemistry-ewope.onlinelibrary.wiley.Corr/j otxnal/23 656549
7. https://www.griffith.eduau/study/courses/jinclpiesotrtoxicology-z02lpHM#trimester-l

Itrisgoursecanbeoptedabanelectivelbythestuden
: .. -ii- .

fuggest::.t Continuous s'valuation Methods, Students.
ln a mid-term exam,'togetherl.with'the, performance of other activities which can include short
exams' in-claSs or onJine tests, home assignments, gloup discussions or oral presentations, among

i,others .Or
nsuesurrrcnr ano presentauon of Asst-qnment ( | 0 rnarks)
04 Unit tests (Objective): Max martcs ffi
(averege ofatl 04 unit tests) , .

(l0marks)

uve.rajl pertbrmance througho-ut &e semester (DiScipline,
participation in different activiiies)

(05 marks)



Sem'ester-Vl
Paper-3(Practical)

Cou I'itle: Ir-xpeiimental Pharmaceutical Chemis
'"Prggramme:

pggree in
Industrial Chemistrv

Year: Third Semester: Six

?aper.3: Practical Subject: Industrial Chemistry

Course Code: 8190607P Course Title: Experimental Pharmaceutical Chemistry

-ourse outcomes: -.r.

Shldents gain knowledge and skills related to this paper is as follows. 
&

Dehdnstration of uutio,r. pharmaceutical packaging materials, quality control tests of some materials.
aluminium strips,. cartons, glass bottles, active ingredient analysis of few types of forniulations representing
different methods of analysis- acidmetry, al,kametry, nonaqueous .coaiplexometr/, potentiometry, etc.
evaluatlon of crude drugs, microbiological testing.

Credits:2 Elective

, Max. Marks: 25+75=1gg Min. Passing Marks:

Total No, sf Lectures:,60h

Unit Topics No. of .

Lectures

T
)emonstration ofvarious pharmaceltical packaging materials ana quaiitvion6Gsts
f.qome materials- aluminitun strips, cartonq.glass bottles. l0h

IU tche'ingredient analysis of few types of ftirmulaiions representing different rncJGds o:
mblysis= acidmeky, alkambtry, noraqueotts complexemetry. potentiometry. etc. t0h

IV cvaluatiori of crude drugs- micro,scopic examination- deternnination and
dentification of starchgtanules, calcium oxalate.

z0h

v t{icrobiological testiirg- Detemiination of lvtrC of somr.antibaeterial and antifungal-drugr
yzone/cup plate qethods. 

-
20b

uggested Readings: 
,

1. Dickson, Experiments in Phannaceutical Chemistry, CRC press (2014).
2' S.K. Dwivedi, Prectipal Lab Manual of Pharmaceu'ilcat Organic inemistry - I IP, innovative

publication pvt ltd Q014).3' C fokare Pharn. Iiiotechnology Experiments & Techniques - Pharmaceutical Biotechnology -
Expeliments and Techniques Fifth Edition, Nirali'Prakashan (2019).

Thiscoursecanbe.optedasanelectivebyth9sfudenti.;
Class i : :

Suggested Continuoqls Ev4Juation Methods:
Yiuavoce. (10 marks)
Mocktest (10 marks)
Overall,perf,ormance (05marks)
Course prerequisites: To study this co

Suggested equivalent online courses

Further Suggestions:
,i.
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Semester-Vl
Paper-l (Th..eorY)

Course Tit-le: Cenerd & Halgg9n?lPq



;:: ':li :::::r':

-.':r.'. ,t :.:a.tr,

"1,.:'::.-

Suggested Readiags:

L -Kno*l*, Ai* (Ed.) "phemistry aad Technology of Agrochemical formulations" SpringerNetherland
(1ee8)

2. J. P. Krrmar and S. Bharat " Soil feilili ty,Feftilizers and Agrochemicals, Daya Publishing House (2016)

3. H. Ohkawa, H. Miyagawa, P. W. Lee Pesticide Chemistry: Crop Protectiorl Fublic Health,
Environmental Safety, Wiley (2007).

4. R, Pohanish, Sittig's Handbook of Pestigides and Agricultural Chemicals, Elswier Science (2014)

5. D. Adams Inseoticides and Pesticides: Techniques for Crop Protection, Larsen ald Keller Education
(2017). 8,.

.{. B. L. Bohmont, The standard pesticide user's gaide (revised). Prentice HalliFrinceton, NJ (1990).
.J; C.W. Ware, The Pesticide Book,4thed; W.H. Freeman: Fresno, CA (1994). '"

Suggestive iligital platf,orms web links:

I . https://nptel.ac. inlcours esl l0l I | 07 /1 03 1 0708 6/
2. https ://nptel.ac. irlcoursesl 1 03i I 07/ I 0 3 I 07 08Zl

:.','' 3,i: chemistry-europe,onlinelibraqy.wiley.co4/jouqaaV23656549
 . . lttps //vi"vwv.youtube.comAvatoh?r5qsppl\4ftV5WY
5; h@-slnptelac.inlcourse sl1261 104/126ifi4003 |
6, httpsTonlinecourses.swayam2 .ac.inl cec20 _btl'3/preview
7. h@s://wWw.mooc- 

:

list.corn/tags/agrochemicals?-cf_chljschljk-nmd-SO5PKDKzkFZLT66i4l<EgEjwggvWfiWl2mhl
SQToAYwA- 1 63 I 3 60062-0"gqNZGzNAeWj cnBszQjR

This coti.rse cat,,be fptiid:as a4, elective by the studeqts pf fo'tlowing subjects: Chemistry in l,/th Clasr

Suggested ContihuoulEYa.luatlon Methods: S:tudents canb'e evaluated on the basis of score obtained
in a mid.teiErexam, together with theperformance of other actilities which can include short
exams, in+lags br on-ling teSts, home assignments, group discussions or oral presentations, arnong

others,,Or
,dsSeSsment and oiesentation of AssiEnment (10 marks)

:O4'Unit tests (Objective): Max marks of each unit,test : 10
(average of'all04 unit tepts) ,

(10 marks)

Overall perfciruancelthloughout the semester (Diseipline,
p artisis-atioa.,ia, different activities)'

(05 malls)

:-e,ti: a student must have had the chemisfry in class L2th

Suggested equivalent online courses:
I

Further Suggestions:
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Semester-YI
- Paper-2 (Theory)

Cou

':.::t:'

rse Title: Funeicides and Herbicides
.. Programrne:

Degree in
Indus:trial Cliemistry

Year: Third Semester: Six

?aper-2:,Theory ffi
Cogrse Code: 8190610T Course Title: Fungici@,and Herbicides

1+,

Coilf$e outcomes:
Fungicides, herbicides and insecticides are all pesticides used in plant protection. Herbicides are a broad. clasr
of pesticides that are used to remove nuisance plants, such. as t.urrm and weeds that may compromise the
growth and yield of desired crops ttrat are in close'proxiinity. After successful completion of tli, papgr,.s dgnls gain lcrowledge and skills related to this prqper are'as follows-
Fungicideg organomercuric compounds, dithiocarbamates, miscellaneous fungicides, herbicides, fumigants.
rodenticides,-nematicides, plantgrowth regulators, fonnulation of pesticides

Cretlits: 4'. Elective

Max. Maiks:25+75:l0Q Min. Passing Marks:
t.

Total No. qf Lectures: 60h

Unit

I

Toprcl No. of
Lecfures

t''unglcides:.
htr'oduction, Sylrhw, 

_ 
lime sulphur, copper sulphate,. bordearx mixture, bordeaux paste

Dr'dgaux- pgln!' burgur{y-mixttre, oopper oxvohloride. cuErous oxide- mercrrrous chloride.
08h

:-
08h

u

.
,m Dithiocarbamates: '

Ziraur; ferbam, thiranr, nabanq zineb, maneb, captanrhigosan, vapam, etc.; mode of action.
06h

IV )ithanon, diclone, captan, polpet, diflolaftin, mesulfan, brestan, dodine, glyodin, methyrimol
errazole. 08h

uerbicides: ,

lnfroduciton, heterocyolic nitrogen. herbicides : 2,4-D; 2,4-DB; 2,4-DES: MCFB; 2,4,5-t 06h

YI I'uTigal.rJl; 
"I{C\ CSz, ethyleue halides, durofume, f' haliaes.

Rode-hfisides: Zice phosphide, warftrin
l{edilltieid.es: DD mixtue, aldicarb, fensulfothion

08h

08h
Ylt

YtrI

Plantgrowthregulatorsr -.---l - 

-

hfrodpction, gibberilic,ticids, indole acdtic and butyric acids, naphthalene acetic aoid, cycocil
pode of action- . .i
I.ormulation of pesticides: , 

-

)ty.tnootutions- Dusts, grannules, wettable powders, seed disinfectants, liquid fonnulations 08h

45


