Departmeat of Higher Education, Government of Madhya Pradesh
B.Se. 1] year
Industrial Chemistry Syllabus
CBCS Annual Pattern
INDUSTRIAL CHEMISTRY-Discipline Specific Elective(DSE) (THEORY)

i—- : Part A- Introduction ﬂ}
f Program-DEGREE J Class- B.Sc. Year- Third ﬁi Session: 2023-2024 _m_,,,,j
‘ Subject - lndustl ial Chemistry
L CourseCode [ S3-ICHEID S ST s L e
l 2 Course Title Polymers: luclustrml Impm tance

|3 . C(:an:‘sc l\pc g .!_)_I_S-C_I.phnt Sp(uiu E IeLinc (l)@i )Group \ ".1perl - Thcorv :
| 47’ Pre- wqumtc (1f am) lu' rstudv this course our students must have had the .suhjcét |

1 lndustrlal Chemistry in Diploma Course of B. Sc.

. :~ * Course Le: arning ; _r Bv the end of thlisﬁ(.‘r(;lilrlsc students will learn the follomn;, aspeus of |

! Quteomes (CLO) ! Industrial Chemistry:

| |

E i * Demonstrate the history of polymeric materials and their

| classification

o Distinguish different mechanisms of polyinerization and

} polymerization techniques

i * Evaluate kinetic chain length of polymers based on their

‘ mechanism

| e Differentiate between polymers and copolymers

' ¢ Explain different methods of finding out average molecular

weight of polymers

| * Analyse properties and processing of polymers

! ¢ Demonstrate synthesis and applications of various uselul

; polymers in our daily life. |

* Learn about Biopolymers and Biomedical applications

| \ el S °__Apply Nanotechnology in Polymer synthesis

6 C ledl_l _\/dlue .| Theory - 04

TT()tdl Marks ‘ Maximum Marks: 70 + 30 B " Minimum i"c-l-.‘isil.lg
' | , | Marks: 35

‘___ et —_—— e —_— - =

S Part B- Content of the course
| Total No. of Lectures- Tutorials-Practical (02 hours per week):

L-T-P: 60-0-0 (Total Hours)

, — —_—

- Unit T Topie e
| ; ! Lectures

! (01 hour
1 Introduction: Contribution of Chemistry in Ancient Indian Science and | 12 !

|

' |
/\ | Technology

; oL

Bi lci Imtow of macro- molecular sc:ence
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| Keywords:Degradation, Molecular Weight, Processing

Keywords: Polymerization, copolymers. Molecular weight

General characteristics_Bf‘_pdlymcrs in cdnu::a[r"isun'wilh common organic
compounds.

Types of polymers - functionality concept, necessity of copolymers and
copolymerization, block and graft copolymers. Conducting Polymers.

Methods of polymerization
Bulk, suspension, emulsion and solution.

Mechanism of polymerization

Addition. condensation, mechanism of polymerization — free radical, ionic
(anionic and cationic). co-ordination polymerization, initiators, inhibitors.

Svnthesis, chemistry, properties and applications of the following
Thermosetting polymers -

Phenol-formaldehyde, urea-formaldehyde. melamine-formaldehyde,
Polyurethanes, Polycarbonates.

Elastomers — polyisoprene, polybutadiene and neoprene.

Synthesis, chemistry, properties and applications of the following
Thermoplastic polymers -

Polyethylene - HDP. LDP, LLLDP. Polyvinyl chloride. Teflon.
Polystyrene — SBR, ABS, SAN.

Vinyl polymers - PVA, PVB.

Palyamides — Nylon-6, Nylon-66

Keywords:Thermosetting polymers, Thermoplastic polymers
Polymer processing

12

Compression molding, casting. extrusion. fibre spinning, injection molding,

thermoforming. vulcanization of elastomers in Polymer Industries.

Determination of molecular weight of polymers by end group analysis
viscometry, light scattering and osmotic pressure methods. Molecular

weight distribution and its significance. Polydispersity index.

Polymer Degradation -
Thermal. oxidative. hydrolytic and photo degradation

Biopolymers and Biomedical applications
Nucleic acids-nucleosides, nucleotides, RNA. DNA- structural aspects.

12

e <




‘Biological significance- coding of amino acids. Heredity. NA-Finger printing, \
gene technology. Application of genetic engineering techniques in agriculture.
biology and medicine, Biomedical application of polymers: polymers as drug L
polymeric carriers, polymers for surgery and plasma substitution. Polymeric |
drugs, polymerases, artificial enzymes. '

Crystallization and crystallinity- Determination of crystalline melting

point and degree of crystallinity, Morphology of crystalline polymers.

| Keywords:Biopolymers, Crystalline polymer

Lh

Polymer synthesis and Nanotechnology 12
Polymerization initiated by metal catalysts. Atom transfer radical |
polymerization(ATRP), Chain transfer polymerization, Plasma polymerization, |
nanotechnology:  importance of polymer nanoparticles, processing, |
. characterization of polymer nanostructure. metla polymer nanocomposite |
| synthesis. Polymer coated coreshell nanopartcles. Importance of subnanometer |
and micrometer sized organic and iinorganc particles coated with polymer. |
Polystyrene capped gold nanoparticles -synthesis, gold nanoshells in blood |
immunoassay. |

Keywords:Nano Technology. Nano particles. Polystyrene

Part C -Learning Resources

Text Books, Reference Books, Other Resources

Suggested Reading:

Books
I.  Carraher,C. E. Jr. (2013), Seymour’s Polymer Chemistry, Marcel Dekker.Inc.
2. Odian, G. (2004), Principles of Polymerization, JohnWiley.
3. Billmeyer, F.W. (1984),Text Book of Polymer Science, JohnWiley.
4. Ghosh, P. (2001).Polymer Science & Technology. TataMcgraw-Hill.
5. Lenz, R:W. (1967),0rganic Chemistry of Synthetic High Polymers,

Intersecience(Wiley)

6. S. Kobayashi, et. Al. New frontiers in polmersynthesis.

7. Koo,l. H., Polymer nanocomposites-aprocessing, characterization and appl, MacGraw
Hills.

8. " L. Nicolais, G. Garotenuto, Metal polymer nanocomposites. Wiley Intersceicne.

9. F. Daniels et. al. Experimental physical chemistry, MacGraw Hill.

10. D. L. Nelson. M. M. Cox. Lehninger princliples of biochemistry. W. H. Freeman.

1. C.S. Harper. Handbook of plastics, elastomers.and composites, MacGraw Hill.

2. M. Morron. Rubber Technology. Kluwer.

3. E. W.Madge, Latex foam rubber. Maclaren and Sons.

4. R. W. Dyson, Speciality Polymers, Chapman Hall.

I5. A.F. Diar, K. Kanazawa, J. [. Castillo and J. A. Logan, Conducting polymers, Plenum

16. L. Hollidary, lonic Polymers, Applied Science.

[7. Blumstein, Liquid cryatlline order in polymers, Academic

‘M@\\M« Nan

A




= 18. Books published by Madhya Pradesh Hindi Granth / Academy, Bhopa]

Suggested equivalent online courses:
(all URLSs accessed in October 2022)
MOOC:
e https://www.mooc-list.com/tags/polymers

e https://www.classcentral.com/course/swayam-processing-of-polymers-and-polymer-

composites-17745

| NPTEL:

https://onlinecourses.nptel.ac.in/noc20 cy21/preview

[}

e hitps:/nptel.ac.in/courses/1 13/105/113105028/
: e https:/nptel.ac.in/courses/103/107/103107139/

e hittps://onlinecourses.nptel.ac.in/noc21 ¢yS0

| MIT:

e hitps://ocw.mit.edu/courses/materials-science-and-engineering/3-09 | sc-introduction-to-solid-

state-chemistry-fall-2010/organic-materials/29-polymers-synthesis-properties-applications/

e hitps://ocw.mit.edu/courses/materials-science-and-engineering/3-064-polymer-engineering-fall- |

2003/lecture-notes/

e hittps://ocw.mit.edu/courses/materials-science-and-engineering/3-09 I sc-introduction-to-solid-

state-chemistry-fall-2010/organic-materials/28-polymers-structure-composition/

Web sources

(All URLSs accessed in October 2022)

e www.eshiksha.mp.gov.in

e htips://www.ch.ntu.edu.tw/~stcheng/HTML/material 94/Polymer-1.pdf
| e http://highereducation.mp.gov.in/?page=8mwzT58QEQ8vYbpEwWsZzA%3D%3D&leftid=xh

z1OmpZwkylQo2b%2Fv5G7w%3D%3D

e hittp://ncert.nic.in/ncerts/l/lech206.pdf

e hitps://nitsri.ac.in/Department/Chemical%20Engineering/M3  Polymer Technology.pdf

o https://onlinelibraryv.wiley.com/doi/toc/10.1002/(1SSN) 152 1-4095.polymer-technology

o hutps://www.springer.com/gp/chemistry/polymer-science

Part D-Assessment and Evaluation

Maximum Marks : 100

Suggested Continuous Evaluation Methods:

Conlnumm Comprehensive Evaluation (CCE) : 30 Marks University Exam (UE): 70 Marks

' Internal Assessment : Continuous
Complch_u_l_1_§_1_w Evaluation (CCE)
| Fxternal Assessment :

- University Exam Section

| Time : 03.00 Hours

| Assignment/Presentation

g ecaggle v S heec o gl e ci T e |t T [ R S A P s

Class Test !

| 30
SL‘LIIOI]{A) Vu\ Short Quwlmm

Section (B) : Short Questions i 70
Section (C) : Long Questions

Any remarks/ suggestions:
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MOOC:
e https://www.mooc-list.com/tags/polymers
e https://www.classcentral.com/course /swayam-processing-of-polymers-and-polymer-
composites-17745

e https://onlinecourses.nptel.ac.in/noc20 cy21/preview
! e https://nptelac.in/courses/113/105/113105028/
e https://nptelac.in/courses/103/107/103107139/

| e https://ocw.mitedu/courses/materials-science-and-engineering/3-091sc-introduction-to-solid-

state-chemistry-fall-2010/organic-materials /29-polymers-synthesis-properties-applications/
e https://ocw.mit.edu/courses/materials-science-and-engineering/3-064-polymer-engineering-
fall-2003 /lecture-notes/

e https://ocw.mit.edu/courses/materials-science-and-engineering/3-091sc-introduction-to-solid-
state-chemistry-fall-2010/organic-materials/28-polymers-structure-composition/
Web sources
(all URLs accessed in October 2022)
¢ www.eshiksha.mp.gov.in
e https://www.ch.ntu.edutw/~sfcheng/HTML/material94/Polymer-
1.pdfhttp://highereducation.mp.gov.in/?page=8mwzT58QEQ8yYbpEwWs72A%3D%3D&leftid
=xhzIQmpZwkylQo2b%2Fy5G7w%3D%3D ‘
s http://ncertnic.in/ncerts/l/lech206.pdf
o https://nitsri.ac.in/Department/Chemical%20Engineering/M3 Polymer Technology.pdf
¢ https://onlinelibrary.wiley.com/doi/toc/10.1002/(1SSN)1521-4095.polymer-technology
e https://www.springer.com/gp/chemistry/polymer-science
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Department of Higher Education, Government of Madhya Pradesh

B.Sc. [l year
Industrial Chemistry Syllabus
CBCS Annual Pattern

INDUSTRIAL CHEMISTRY- Discipline Selective Elective (DSE) (PRACTICAL)

Part A- Introduction

Program-DEGREE

I | Course Code S3-ICHE1Q e
| Course Title Chemical Approaches in Polvm_er iﬁﬁustry
2 [ Course Type Discipline Selective Elective (DSE) Group A: Paper l-Practical___m“WWVﬁ
3 Course Learning | By the end of this course, students will learn the following aspects of
Outcomes (CLO) | Industrial Chemistry:
¢  Demonstrate polymer synthesis.
e Determine molecular weight of polymers.
e Depict Preparation of urea-formaldehyde resin.
e Create Reports for Industrial Visits / surveys.
4 Credit Value Practical - 02 B 3 YT
Total Marks ' Maximum Marks: 70 + 30 \ Minirﬁfﬁi‘_l’ussing Marks: 35

Class- B.Sc. [ Year- Third | Session: 2023-2024

Su bject — Industrial Chemistry

Part B- Content of the course

Total No. of Lectures-Tutorials-Practical (02 hours pa'“\\'eck):
L-T-P: 0-0-30 (Total Hours)

List of Experiments to be performed in laboratory (02 hour

Polymer
synthesis

Free radical solution polymerization of styrene (St) / Methyl
Methacrylate (MMA)
Preparation of nylon6.6. Redox polymerization of acrylamide, Precipitation
polymerization of acr

Polymer characterization

1. Determination of
byviscometry

2. Determination of the viscosity-average molecular weight of poly vinyl
alcohol (PVOH) and the fraction of head-to-head monomer linkages in

thepolymer.

3. Determination of molecular weight by end group analysis of polymethacrylic

acid. .

No. of Hours

each)

30

/Methyl Acrylate (MA).

ylonitrile, Preparation of urea-formaldehyde resin

molecular weight of polvvinyl propylidene in water

Part C -Learning Resources




i Text Books, Reference Books, Other Resources

' Suggested Reading :

'\ I. E. M. McCaffery, Laboratery preparations for macromolecular chemistry, Macgrow-Hill

E. A. Collins. J. Bares. F. W. Billmeyer. Experiments in polymer science. Wiley.

D. Braun. H. Cherdron adn W. Kem. Technologies of polymer synthesis and

characterizarion. Wiley.

4. S. L. Pinner. A practical course in polymer chemistry. Pergamon.

5 D. Braun. H. Cherdron and W. Kern. Practical molecular organic chemistry. Harward
Academic

6. BBooks published by Madhya Pradesh Hindi Granth Academy. Bhopal.

W) 19

- Suggested equivalent onlitie courses:
- (all URLs accessed in October 2022)
- MOOCs:
¢ hitps://www.classcentral.com/course/sw u\'zms-vp_ri1]gi]}igj—_,p__&p_pﬁl);m_g_l'_—s\-'nthesis— 10076
e hitps://www.coursera.org/lecture/high-! hroughput/chemical-structure-ot-polymers-m4 | pN
| NPTEL: _ : '
‘_ ° _huns:/mn1inecourscs.nn{cl.z'u:'.in/nch(J cyv21/preview
| MIT:
' ® hltps:/;’ucw.miL.edu/courscs/Clwmicél—en oineering/10-467-polymer-science-laboratory-fall-
2005/1abs/2.pdf . ' : :
Web resources:
~{all URLs accessed in October 2022)
e www eshiksha.mp.gov.in®
& I_}L_i_g;a:;’,"i‘rce\*idcolcc’l.zrcs.c«:nmcqmjscf}.,‘x-’}&fpoi\‘mcr-chcmisnw .
e hitps://chem.ibretexts.org/Bookshelves/Analytical Chemistry/Book%3A_Physical _Methods_in Chem
istrv_and Nano_Scicnee_(Barron)/02%3A Physical_and_Thermal Analysis/2.02%3A Molecular We |
ight Dctermination#:~-:[exl’—'r"[‘l'lcret‘m'c“/ufl(‘%2@1}%20_@11_@[9’02()Q"/é?()dcterminc.SIi’.(,‘)“gbZOis%QOappii
cd%20t0%20polymers. :
e hutp:/hichereducation.mp.gov.in/?page=8mwz T 58QLQ8y Y bpEwWsZzA%3D%3 D& leftid=xhzlQmpZ |
wkyv1Q02b%2FySG7w%30D%3D
https://link.springer.com/chapter/10.1067/978-1-4615-7564-7 9
htps://pubs.acs.org/doi/10.1021/acs jpelett. 5b00296
e hips://ww \\‘.sg_igl_!_u_'__edri_llcg@rggm,-“lUmqs,f‘cngiﬂgﬁij_i;_}g_p_@l\-mcrr-mulccu1ur-u eight

| Part D-Assessm ent an a--ﬁ;’alua tion

- Suggested Continuous Evaluation Methods:

. Internal Assessment .~ Marks ] External Assessment
| Class Interaction /Quiz | | Viva Voce on Practical 1 ‘
| Attendance . ! ' Practical Record File | ‘
; - U SRS S TR — - = — A g -4

| Assignments (Charts/ Model Seminar / Rural i 30 l Viva Voce on Practical i 70 |
| Service/ Technology Dissemination/ Report of | ! ;
| Excursion/ Lab Visits/ Survey /| ndustrial visit) | J

i Total Marks @ 100 }
~ Any remarks/ suggestions: ' T Al R ST

I
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MOOCs:

e https://www.classcentral.com/course/swayvam-principles-of-polymer-synthesis-10076
e https://www.coursera.org/lecture/high-throughput/chemical-structure-of-polymers-m41pN

NPTEL:

; ¢ https://onlinecourses.nptel.ac.in/noc20 cy21/preview

| MIT:

e https://ocw.mitedu/courses/chemical-engineering/10-467-polymer-science-laboratory-fall-

i 2005/labs/2.pdf

9 HHTY:

(e ferfae |0T gemwuer srzaw 2022 | v R g

1 e www.eshiksha.mp.gov.in

| ¢ https://freevideolectures.com/course/3348/polymer-chemistry

‘ ¢ https://chem.libretexts.org/Bookshelves/Analytical Chemistry/Book%3A Physical Methods in Chem
istry and Nano Science (Barron)/02%3A Physical and Thermal Analysis/2.02%3A Molecular Weig
ht Determination#:~:text=Therefore%2C%?20in%20order%20t0%20determine,SEC)%20is%20appli |




ed%20t0%20polymers.
e http://highereducation.mp.

wkylQo2b%2Fy5G7w%3D%3D
e https://link.springer.com/chapter/10.1007/978-1-4615-7364-7 9

https://pubs.acs.org/doi/10.1021/acs .jpclett.5b00296
e https://www.sciencedirect.com/topics/engineering /polymer-molecular-weight
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Department of Higher Education, Government of Madhya Pradesh

B.Sc. I1I year
Industrial Chemistry Syllabus
CBCS Annual Pattern

INDUSTRIAL CHEMISTRY-Discipline Specific Elective (DSE) (THEORY)

Part A- Intrroduutmn

|
-

Program-Degree | Class- B.Sc. \ ear- lhud Year L Susmn 2023- 2074 |

Subject — Industrial Chcmlstt\' 3

1| Course Code S3-ICHE2D 5
2 | Course Title Instrumental Methods of Chemical Analysis

3 | Course Type Discipline Specific Elective (DSE) Group A: Paper II - l"heor\ i

4| Pre- ré(iulslte (ifany) | To study this course our students must have had the suh|ca ‘

Industrial Chemistry in Diploma Course of B. Sc.

5| Course Learning
Outcomes (CLO)

By the end of this course, students will learn the following aspects of |

Industrial Chemistry: i

_ |

o The different types of Chemical methods of analvsis. |

o The instrumentation and applications of UV- Visible. Atomic. IR,
Raman, NMR spectroscopy & Mass Spectrometry.

e Get awareness of the principle & procedures of sampling.

e The concept of basic instrumental techniques such as pH metry.
Conductometry & FFlame Photometry.

e The important Diffraction techniques used in polymer industries.

6 | Credit Value

Theory - 04

7 | Total Marks

Maximum Marks: 70 + 30 Minimum Passing
Marks: 35 7 |

Part B- Content of the course

Total No. of Lectures-Tutorials-Practical (In hours per week): 02
L-T-P: 60-0-0 (Total Hours)

Unit Topic , ! No. of
| Lectures
(01 hour
i s SEROSTR e
1 A brief introduction to Ancient Indian Alchemical lab : Rasashala 06

Additives

Chemical & Industrial analysis of polymers:

Sampling procedures, sampling of bulk materials, techniques of sampling
polymers, collecting and processing of data. Sampling Statistics.

Comminution of Polymers, Separation of Additives, Qualitative & quantitative
investigation of additives, Identification and quantitative analysis of isolated
polymer samples.

Keywords: Sampling techniques, Analytical & Sampling standard deviation,

“@%f en
AR




2

Polymer Characterization Techniques:

Principle & Types of Chromatography. Types of column & adsorbents.

Thin Layer Chromatography:

Principles. types. methods and applications.

lon Chromatography:

Principles, types, methods and applications, Jon-selective Electrodes.

Basic idea of Gas-Liquid Chromatography. High performance liquid
Chromatography (HPLC) and Gel Permeation Chromatography (GPC).
Advantages and Disadvantages of each type.

Keywords:Chromatogram, Ry Rx, Rg Values, Two-dimensional TLC. HPLC.
GPC, GPC Calibration,

Thermo Analytical Techniques:

General principal and operations of Differential Scanning Calorimeter
(DSC).Thermogravimetric ~ Analysis (TGA), Thermomechanical Analysis
(TMA), Dynamical Mechanical Thermal Analysis (DMTA)

Electroanalytical Methods: Electro-gravimetry - Coulometry - Voltammetry - |

polarography. Amperometry, pH metry. Potentiometry. Potentiometric titrations. |

Conductometry.
Keywords:potentiometry&Conductometric titrations. Colorimeter. Polarography.

10

| Spectroscopy. Zero Point energy. Finger print region. FTIR. Polaraziability

Ultra Violet - Visible Spectrophotometry:
Lambert-Beer's law, Principle. Instrumentation, Single/double beam
instrument, Application.

Infra Red Spectrophotometry:

Principle, Instrumentation, Applications, Identification of the functional
groups using Correlation Charts and Identification of simple Organic molecules
such as alkanes, alkenes. alkynes, alcohols and aldehydes, Fourier-transform
infrared spectroscopy (FTIR).

Raman Spectroscopy:

Principle, Classical and quantum theory of Raman Spectroscopy. Concept of |

polarizability, Instrumentation, Applications
Keywords:Frank- Condon Principle. Transition probability. Ultraviolet

Rheometry:
Rheological properties of polymers. rotational (shear type) and capillary |
extrusion types of rheometers. Principle, Instrumentation and application.
Flame Photometry:

Principle, Instrumentation & Application of Flame Photometry

Atomic Spectroscopy:

Principle & Instrumentation !
Types: Atomic absorption and emission

General description of atomizer, Applications of Atomic Spectroscopy

Keywords: AAS & AES, Atomizer, Flame Spectroscopy, Rheometer

6

NMR Spectroscopy:
Principle, Instrumentation. chemical shift. Factors affecting chemical shift. Spin- |
spin coupling. Coupling constant. Applications.
Mass Spectrometry : Introduction. Instrumentation, Vacuum systems. Sample |
inlet’ Systems. The lon source, Mass analysers. Detectors Interpretation of |

Spectra,  Application,  Hyphenated techniques.  Basic  idea of Gas |

/S o

10

08




Chromatography-mass spectrometry (CJCLR?[SL) 5
Key Words: Nuclear Spin, Nuclear resonance, NMR Spectroscopy., Mass
analysers. Mass fragmentations, GC-MS.

X-Ray Fluorescence (XRF) Spectroscopy: 06
Principle, Brief account of Wavelength Dispersive-XRF(WDXRF) and Energy
Dispersive-XRF (EDXRF). Instrumentation & Applications.

Diffraction Methods:

Flementary idea of X-Ray and Neutron Diffraction: Instrumentation &
Application. i

Key Words: Indices. Dispersive . Diffraction. X-Ray Fluorescence

Part C -Learning Resources

Text Books, Reference Books, Other Resources

Suggested Reading:
Books & Reference Books
1.Willard.H.H., Dean, J.A., Merritt, L.L. (Jr.). Settle. F.A. (Jr.). Instrumental Methods of Analysis.
CBS Publication, 2004.
. Kemp. W., Organic Spectroscopy, Macmillan, 1991.
- Dyer, J.R, Applications of Absorption Spectroscopy of Organic Compounds, Prentice Hall. 1978.

(9, TS = U5 I 0 )

0.
7
| 8

. Banwell, C.N., Fundamentals of Molecular Spectroscopy, McGraw-Hill Education, 2006.
. Smith. B.C., Infrared Spectral Interpretations: A Systematic Approach, CRC Press, 1998.
Chatwal, G.R.. Anand. S.. Instrumental Methods of Chemical Analysis. Himalaya Publication.

Sharma. B.K. Instrumental method of Chemical Analysis. Krishna Prakshan Media.

. Cheremisinoff. N.P, Polymer Characterization : Laboratory Techniques and Analysis, Noyes
Publications, 1996.

9. Books published by Madhya Pradesh Hindi Granth Academy. Bhopal.

Suggested equivalent online courses:

(all URLs accessed in October 2022)

| MOOC:

e https://www.classcentral.com/course/swayam-chemical-process-instrumentation-9999

e https://www.openlearning.com/courses/chemical-instrumentation-method

e https://www.my-mooc.com/en/mooc/analyticalchem/

e htips://www.mooc-list.com/course/analytical-chemistry-instrumental-analysis-coursera
NPTEL: '

e https://nptel.ac.in/courses/103/108/103108100/

e https://onlinecourses.nptel.ac.in/noc21 ch26/preview

e http://www.nptelvideos.in/2012/1 1/modern-instrumental-methods-of-analysis.html
MIT:

e https://ocw.mit.edu/courses/chemistry/5-33-advanced-chemical-experimentation-and-

instrumentation-fall-2007/

Web sources

e https://www.researchgate.net/deref/http%3A%2F%2F webbook.nist. gov%2Fchemistry%?2)

e www.cshiksha.mp.gov.in

e https://en.wikibooks.org/wiki/Chemical Information Sources/Analvtical Chemistry Searches

e http://highereducation.mp.gov.in/?page=8mwz 1 S8QEQ8yYbpEwWsZzA%3D%3D&leftid—xh
zIQmpZwkylQo2b%2Fy5G7w%3D%3D

e https://www.hindawi.com/journals/isrn/2012/801607/

/501\;—




https://chem.libretexts.org

e hittps://ac.els-cdn.com/S1878535213001056/1-s2.0-S1878535213001056-
main.pdf? tid=b8cc0342-eaca-11e7-9ea2-
00000aab0f02&acdnat=1514354386_a02{9f988ef0b01f5decad02d44431dc

e https://www.ncbi.nlm.nih.gov/books/NBK218064/pdf/Bookshelf NBK218064.pdf

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) : 30 Marks University Exam (UE): 70 Marks

Internal Assessment : Continuous | Class Test :
Comprehensive Evaluation (CCE) | Assignment/Presentation 30
External Assessment : Section(A) : Very Short Questions

University Exam Section Section (B) : Short Questions 70
Time : 03.00 Hours Section (C) : Long Questions

Any remarks/ suggestions:
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. Willard,H.H., Dean, J.A.. Merritt, L.L. (Jt.), Settle, F.A. (Jr.). Instrumental Methods"'c-)T_RﬁEIE‘;iiéf(f’I’}SW;

]’le]lC'l’[lOI‘l. 2004.

W, T Y to

6.
L7,
8.

Kemp. W., Organic Spectroscopy, Macmillan, 1991.

. Dyer, J.R, Applications of Absorption Spectroscopy of Organic Compounds, Prentice Hall, 1978.

Banwell. C.N., Fundamentals of Molecular Spectroscopy. McGraw-Hill Education, 2006.
Smith, B.C., Infrared Spectral Interpretations: A Systematic Approach, CRC Press. 1998.
Chatwal. G.R., Anand. S.. Instrumental Methods of Chemical Analysis. Himalaya Publication.
Sharma, B.K. Instrumental method of Chemical Analysis, Krishna Prakshan Media.
Cheremisinoff, N.P, Polymer Characterization : Laboratory Techniques and Analysis. Noyes

Publications, 1996.

https://chem.libretexts.org
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MOOC:

® https://www.classcentral.com/course/swayam-chemical-process-instrumentation-9999
° https://www.openlearning.com/courses/chemical-instrumentation-method

° https://www.my-mooc.com/en/mooc/analvticalchem/

® https://www.mooc-list.com/course/analvtical-chemistry-instrumental-analvsis-coursera
NPTEL:

° https://nptel.ac.in/courses/103/108/103108100/

< https://onlinecourses.nptel.ac.in/noc21 ch26/preview

“ http://www.nptelvideos.in/2012/1 1/modern-instrumental-methods-of-analysis.htm]

MIT:

@ https://ocw.mit.edu/courses/chemistry/3-33-advanced-chemical-experimentation-and-
instrumentation-fall-2007/

4 HATYA:
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o https://www.ncbi.nlm.nih.gov/books/NBK218064/pdf/Bookshelf NBK218064.pdf
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Department of Higher Education, Government of Madhya Pradesh
B.Sc. Il year
Industrial Chemistry Syllabus
CBCS Annual Pattern
INDUSTRIAL CHEMISTRY-Discipline Specific Elective (DSE) (PRACTICAL)

Session: 2023-

Ma

rks: 35

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (02 hours per week):

L-T-P: 0-0-30 (Total 30)

List of Experiments to be performed in laboratory

Group A: Simple Measuring & Instrumental Practicals:

[

liquids.

-

Calibration of pH meter, Conductivity meter etc.
Determination of Density, surface tension, viscosity. Refractive index of | 10

3. Acid- base Titration using pH meter/ Potentiometer/ Conductometer.

Group B: Spectrophotometry & Separation methods:

No. of Hours
(02 hour
each)

4. Verification of Lambert-Beer's law using UV-Visible spectrophotometer/

Colorimeter.
Determination  of

n

concentration

spectrophotometer/ Colorimeter.

6. Determination of

the - pKa  .of

an

of solution using UV-V
indicator  (phenolphthalein)

isible |

using

R‘(‘(\/\C\\I\C\ SG:‘ N

o

|

|
|
|
1

: Part A- Introduction
Program-DEGREE Class- B.Sc. Year- THIRD
2024
Subject — Industrial Chemistry
Bl Course Code S3-ICHE2Q L S .
2 Course Title Rn(ll\tlcxllk(jlicnillsll_\ldhlnStIII;l;;ﬂ:ﬂ Methods of f\l;‘ii\:|s
3 Course Type Discipline Specific Elective (DSE)Group A: Paper I1 - Practical
4 Pre-requisite (if | To study this course our students must have had the suhjcét '
any) Industrial Chemistry in Diploma Course of B. Sc. '
B3 Course By the end of this course, students will learn the i":-)&llgnﬁnig._f;sr;c'cits nf-i
Learning Industrial Chemistry:
Outcomes e Demonstrate basic functions of the instruments.
(CLO) . 'Apply calibration procedure of different Instruments.
¢ Perform various chromatographic Techniques.
e Handle the instruments with confidence.
* Upskill themselves while interpreting spectrum of various |
compounds.
* Creale report on Industrial visit/Survey.
6 Credit Value - Practical - 02
777 - Total Marks | Maximum Marks: 70 + 30 | Minimum Passing




7. Separation of Metal ions/ pigments using Paper, Thin Layer Chromatography.

spectrophotometer. l =
Group C: Interpretation of Spectra (Spectra should be provided):
|

8. Identification of structure of simple organic compounds using [R- spectroscopy. |
9. Identification of Number of protons in simple organic compounds using NMR- ]

Spectroscopy. ’
10. Interpretation of Mass spectra of alkanes, alkenes, alkynes & alcohols. ’

Part C -Learning Resources
Text Books, Reference Books, Other Resources

Suggested Reading:

Text & Reference Books:

I. Mendham J., Denney R.C., Barnes I.D.. Thomas M.&Sivashankar B.. VOGEL’S Quantitative
Chemical analysis, Pearson.

2. Pungor, E.. Horvai. G.,A Practical Guide to Instrumental Analysis. CRC Press. 1994,
. 3. James, A.M., Prichard, F.E.. Practical Physical Chemistry, Longman. ; |
' 4. Levitt, B.P. Findley's Practical Physical chemistry, Longman. |
5. Das, R.C., Behera, B., Experimental Physical Chemistry, Tata McGraw Hill. ‘

6. Athawale, V. D., Mathur, P., Experimental Physical Chemistry. New Age International |
Publishers, 2001,
7. Books published by Madhya Pradesh Hindi Granth Academy, Bhopal.
Suggested equivalent online courses:
(all URLs accessed in October 2022)
MOOCs

1. https://www.my-mooc.com/en/mooc/analyticalchem/
2. https://www.mooc-list.com/course/analytical-chemistrv-instrumental-analvsis-coursera
3. https://www.classcentral.com/course/analvticalchem-838 .
4. https://www.mooc-list.com/tags/spectroscopy i
® https://www.my-mooc.com/en/mooc/introduction-to-molecular-spectroscopy/ ;

NPTEL; ' !
e hitps:/nptel.ac.in/courses/103/108/103108100/

i ® htps://onlinecourses.nptel.ac.in/noc20 _cyv23/preview

MIT:

® https://ocw.mit.edu/courses/chemistry/5-301-chemistry-laboratory-techniques-january-iap-

2012/labs/

Web resources:
(all URLs accessed in October 2022) :

e https://ac.els-cdn.com/S1878535213001056/1-s2.0-S1878535213001056-
main.pdf? tid=b8cc0342-eaca-11e7-9ea2-
00000aab0f02&acdnat=1514354386_a02{9f988ef0b01f5deadf02d44431dc

¢ www.eshiksha.mp.gov.in

*  https://www.ncbi.nlm.nih.gov/books/NBK218064/pdf/Bookshelf NBK218064 pdf

e http:// www.ijrpe.com/files/16-381.pdf

e hittps://lab-training.com/2013/09/13/what-is-chromatography/

Y6
_(5 \\\\‘Z_ﬁ-—-
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Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

|
| Any remarks/ suggestions:

”ﬁi"(r)ia'i W(lllx‘- . 7] 00

Internal Assessment Marks External Assessment ~ Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance Practical Record File
Assignments (Charts/ Model Seminar / Rural | 30 Viva Voce on Practical 70
Service/ Technology Dissemination/ Report of
Excursion/ Lab Visits/ Survey / Industrial visit)
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1. pH #iex, Fefefadfier snfe suon #1 stori (GRmrem) Fwm 10
2. ZAl % ¥, I8 TATE, LAY, AqdA7F &7 ety F747)
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g & FIFEIRIRIHIET & W ud gergor i
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[ Text & Reference Books:
' 1. Mendham J., Denney R.C.. Barnes J.DD.. Thomas M.&Sivashankar B.., VOGEL’S Quantitative
! Chemical analysis, Pearson.

1 2. Pungor. E.. Horvai, G.,A Practical Guide to Instrumental Analysis, CRC Press.1994.

’ 3. James, A.M., Prichard, F.E., Practical Physical Chemistry, Longman.

1 4. Levitt, B.P. Findley's Practical Physical chemistry. Longman.

| 5. Das, R.C., Behera, B., l"‘<pu|muﬂal Physical Chemistry, Tata McGraw Hill.

f 6. Athawale. V. D.. Mathur. P.. Experimental Physical Chemistry. New Age International
|

. Publishers, 2001.

| 7. " e Y aey srraaft, e g v P
J 2. 9qeitaa RiSes wewid a7 ff

| AT AT SeTE T

(Ferer ferfera aroft spammer srrgae 2022 # v i o 2)

MOOCs
5. https://www.my-mooc.com/en/mooc/analvticalchem/
6. https://www.mooc-list. com/course/analytical-chemistry-instrumental-analvsis-coursera

! 7. https://www.classcentral.com/course/analvticalchem-838

j 8. https://www.mooc-list. com/tags/spectroscopy

‘ e hitps://www.my-mooc.com/en/mooc/introduction-to- molecular-spectroscopy/

l‘ NPTEL:

| e hupsi/npiel.ac.in/courses/103/108/103108100/

|
|

> stc\(\c\v\c\ e




® https://onlinecourses.nptel.ac.in/noc20 cy23/preview

MIT: %
e https://ocw.mit.edu/courses/chemistry/5-301-chemistry-laboratory-techniques-january-iap- ‘
2012/labs/
EER IR

(Frer ferfa wrsft geameuer srrgae 2022 ¥ v o Tug)

I
|
* https://ac.els-cdn.com/S1878535213001056/1-52.0-S1878535213001056-main.pdf? tid=b8cc0342- |
eaca-11e7-9ea2-00000aab0f02&acdnat=1514354386 a02f9f988cf0b01Sdeadf02d4443 1dc i
g

e www.eshiksha.mp.gov.in

e https://www.ncbi.nlm.nih.gov/books/NBK218064/pdt/Bookshelf NBK218064.pdf
o http:// www.ijrpe.com/files/16-381.pdf

e https://lab-training.com/2013/09/13/what-is-chromatography/
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Department of Higher Education, Government of Madhya Pradesh

B.Sc. Il year
Industrial Chemistry Syllabus
CBCS Annual Pattern

INDUSTRIAL CHEMISTRY-Discipline Specific Elective (DSE) (THEORY)

Part A- Introductlon

Pm;,ram l)l* GREF

Class- B.Sc. ‘ Year- Third

n: 2023-2024

Subject — In(]ustr ml ('hcmlstry

Course Code

[ S3-ICHE3D o

1
2| Course Title

Industrial Applications Of Colorant & Dyes s L

3 Course Type

4| Pre-requisite (if any)

5| Course Learning
Qutcomes (CLO)

Dlscmlmc Specific ]“Icctne (I)SI ) GROUP B:PAPERTI - icor\

To study this course our students must have had the subput Industrial |

Chemistry in Diploma Course of B. Sc.
By the end of this course, students will learn the following aspects of
Industrial Chemistry:

e Recognise properties, classification and nomenclature of dyes.
o Get an overview of various dveing process.
e Assess the importance of pigments.

var IOU‘% [ndmtms

Theory - 04 5

7 I. 'QL“M‘!!,!\S,“_._____

| Maximum MdlI\s 70 + 3{)

e Demonstrate the application of Natural dyes and Synthetic dyes.
e Apply knowledge about Mordant. Reactive and Disperse Dyes.

e Learn applications and economic viability of dyes and pigments in

|
|
|
|
i
|
|
|
|
|
i
|

|
|
|

l \/hmmum Pasqmn l\/la:ks 31

Part B- .Content_omi_' the Course

Total No. of Lectures-Tutorials-Practical (02 hours per week):
L-T-P: 60-0-0 (Total Hours)

| |
| Unit Topic B I No. of “
s N Lectures |

l 12 ‘

Introduction to Dyestuff Chemistry:

Important landmark in the Indian history of dyes.Natural dyes with special
reference to Madhya Pradesh. Natural colouring matter and their limitations |
(Heena. Turmeric, Kesar. Chlorolphyll. Indigo. Alizarine from roots of madder
plants, Logwood. Tyrian Purple). Important milestones in development of |
Synthetic Dyes, Mauveine, Aniline Yellow & Congo Red.)

General characteristics of Dyes.Basic operations in Dying.Classification of dyes |
according to their mode of application and based on chemical constitution..
nomenclature of commercial dyes .




[S]

e Colour and Constitution. Absorption of visible light. colour of wavelength
absorbed and complementary colour. Relation between colour and chemical
constitution.

Keywords: Natural dyes. Synthetic dyes. Mauveine . Aniline yellow. Complementary
‘ LOluLns

Properties of dyes: .
" Solubility, Linearity. Coplanarity. fastness properties. substantive Economic viability. |

| Factors affecting fastness of dyed fiber.

- Constitution, applications and light fastness of following Dyes:
| Nitro dyes, Azo dyes. basic dyes, sulphur dyes, Indigo dyes. anthraquinone.

Fluorescent brightening agents :

Introduction. Fluorescence, mechanism of fluorescence. Characteristic properties of
| fluorescent brightening agents.  Fluorescent brighteners for a. cellulicfibers, acrylic |
fibers Toxicity of fluorescent brightener

| Key words: 1 nu,cun\ Loplamnt\ subsmntnm light 1asmu:. I'Iumu,cenu, [0\|ul\

Mordant Dyes: |
Introduction. Natural mordant dves . Svnthetic mordant dyes, Methods of application 5
(brief study) |

a. Chrome mordant process
| b. After chrome process

¢. Metachrome process

|

|

1 Reactive dyes:
E Introduction and Constitutional aspects of reactive dyes (flexibility through chromogen,
' reactive group) . Study of vinyl sulfone dyes. sulphatoethyl sulfone dyes. acryl amide
| dyes .Reactive mordants, Cross linkage agents Dyers requirement |

Keywords: Mordant dyes, metachrome. fiexibility, chromogen. reactive mordants, cross

o

Iml\as_“* igents

Disperse dyes:

Introduction to lonamines. disperse acetate dyes and solacet dyes . Chemical structure
|
Cof disperse dyes Dispersion process  Function of dispersing agents . Disperse dyeing

' process.  Fiber swe clling in dyeing. Use of carriers in dyeing, Use of heat energy in

NG Ko

\ S Gaw
a \\\ Q\ \,\ak\.mﬂ
i > Y -




\ Optical Brighteners :
| General idea and important characteristics ot optical brighteners,

Give structure and

| uses of the | following classes :Stilbene. Coumarin. Heterocyclic vinylene derivatives.

|

Dlal\lpwamhncs Naphthalimide derivatives

‘ Keywo:ds Disperse dyeing, dispersing agents. came]s m d)envJF stillben. coumarm.

F AR

I Non-textile Uses of Dyes :
‘ Gives Structural features of the substrate. fastness and other prope
following types of dyes:

rty requirements for |

Al |.cather dyes b) Paper dyes c) Food colours d) Solvent ¢) Wood dyes ) Mudmmi

| dye
|
X‘HL

Kevwords: Nontextile dyes. Solvent, Indicators

|

S ‘:) Dyes for photography h) Cosmetic dyes. i) Dyes as indicators and reagents.
jorescent dyes. k) C oloured smokes. 1) Camouflage Structural and Laser Dyes

\
l
|

S

|
l

|
\

Part C -Learning Resources

Text Bool\s Rctercnm. Buol\s, Other Resoun

Suggested Reading:

Books

|. Vankar. P.S. “Natural Dyes for Textiles. Sources. Chemistry and Applications™.

Woodhead Publishing Series in Textiles. Elsevier. 2017,

5772/intechopen.89964

4. Buchanan. R., “A weaver’s garden: Growing plants for natural dyes and fibers’

Alma. Vegetable dyeing. Watson-Guptill Publications. 1970,

5138

ces

2 Jslam. S.U.. “Plant based natural products™ 1T Delhi. Scrivener Publishing., Wiley.
3. Gupta. V.K.. "Fundamental of natural dyes and its application on textile on substrates™. DOI

5. Verma. S.. Gupta. G.. “Natural dyes and its applications : A brief review™. [JRAR
Journal of Research And Analytical Reviews. Vol — 4. issue — 4. ¢ ISSN 2348-1269 print ISSN 2349-

A volume

" Dover ed. 1999, Lesch.

n

10

International |

6. Samanta. A.K.. Awwad, N. (Eds), ‘Chemistry and Technology of Natural and Synthetic Dyes and |

Pigments’, IntechOpen publisher, 2020
7. Books of Hindi Granth Academy, Govt. of Madhya Pradesh.

Suggested equivalent online courses:
(all URLs accessed in October 2022)
- MOOCs

¢ hilps://www.classcentral.com/course/swayam- -textile-study-14327
e htps:/ /Jonlinecourses.sway '1!112.«1(. in/ fcecl9 tL(Jl/plulL\\




e hups://freevideolectures.com/course/3219/natural-dyes
; e https://www.atlasobscura.com/experiences/natural-dyes-online-course
| NPTEL:

| e hups:/nptel.ac.in/courses/1 16/104/116104044/

" https:/nptel.ac.in/courses/116/104/1 16104046/

| e https://odp.inflibnet.ac.in/index.php/module_details" un.n5@“11auual°/o'>Od\ es&source=swayamd&subsou

! ree=NPTEL

| MIT:

‘ ° hups:f.focw.mil.ed'u,’c:()l.n'ses/elecu'ical—enginccrinu—and-computer—scicnce/6—s()79-nanomal\'el'~sprim1—
©2013/labs/MIT6_S079S13 lab10.pdf

Web resources:

~{all URLs accessed in October 2022) i

e www.eshiksha.mp.gov.in ' ‘.

e htp://ijrar.com
o https://www.ncbi.nlm.nih.gov.in
o https://plantsandcolour.co.uk/workshops-events-products/onl ine-workshop-fabric-preparations-and-
mordanting
e htps://www.coursebuffet.com/sub/textile-engineering/27 1 /natural-
dyeshups:/petalplum.thinki fic.com/courses/natural-botanical-dye-eco-print

o hitpsy/www.stevenson.edu/ (Natural Dyeing Experiment-Stevenson University) ‘

e hup:/www.open.edu/ (Experiments with Natural Dyes)

| n 1 . i |
| ¢ hup//www.allnaturaldyveing.com/ |
|

| * www.instructable.com

® htlps:5{_\\-‘\\1'\-\'.imechopcn.u’:m/bool\'s/chemistrv—und-in.‘chnol09\'-01"-natural-Aand~S\*ntlwliC—d\_-es—and—

pigments ‘

e http://highereducation.mp.gov.in/?page=8mwzI'S8QEQ8y Ybpl: wWsZzA%3D%3D&leftid = xhzIQmpZ. |
wkylQo2b%2FySG7w%3D%3D

E Part D-Assessment and Evaluation

- Suggested Continuous Evaluation Methods:
s Maximum Marks : 100 _ .
| C ontinuous Comprehensive Evaluation (C CE) : 30 Marks Univ ersity I Xam (UE): 70 Marks '

Internal Assessment : Continuous | Class ]LS[- |

| C omprehensive E VclilellQ_l_’l_(( cE) | Assignment/Presentation 30

| External Assessment : .SCLtloIIA)ﬁVQTIA\:MS-I;ml Qu_cst|0| ‘{ LSRR NESERE R i‘
{ University Exam Section Section (B) : Short Questions i 70 |
- Time : 03.00 Hours | Section (C) : Long Questions i |
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| 0I5 e, Had T, 970 HATIT

| TR TR T A/ TS AT/ IS AT
I. Vankar, P.S. “Natural Dyes for Textiles, Sources. Chemistry and Applications™, A volume in Woodhead

| Publishing Series in Textiles, Elsevier, 2017.

, Islam. S.U.. “Plant based natural products™. [I'T Dethi. Scrivener Publishing, Wiley.

|

Lo I

Gupta. V.K.. “Fundamental of natural dyes and its application on textile on substrates™. DOL 10
5772/intechopen.89964 |
4. Buchanan. R.. “A weaver’s garden: Growing plants for natural dyes and fibers™, Dover ed. 1999. Lesch. |
Alma. Vegetable dyeing. Watson-Guptill Publications. 1970.

5. Verma, S.. Gupta, G., “Natural dyes and its applications : A brief review”, IJIRAR — International Journal |
of Research And Analytical Reviews. Vol — 4. issue — 4, ¢ ISSN 2348-1269 print ISSN 2349-5138

6. Samanta. A.K.. Awwad, N. (Eds), ‘Chemistry and Technology of Natural and Synthetic Dyes |
and Pigments’, intechOpen publisher, 2020 L
r

7. wer yaer T wer wwrofl, o g w o Frard |
| 8. ST, TR T TETE, FTEferR 301 A Tz 7 FEO, qOr AT SATAR, AT JonfEE |
| .
2t sl
|
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| MOOCs |

e https://www.classcentral.com/course/swayam-textile-study-14327

® https://onlinecourses.swayam2.ac.in/cecl9 teQl/preview |
e hittps://freevideolectures.com/course/3219/natural-dyes .
e https://www.atlasobscura.com/experiences/natural-dyes-online-course

e https://nptel.ac.in/courses/116/104/116104044/
e https://nptel.ac.in/courses/116/104/116104046/
MIT: :
| e hips://ocw.mit.edu/courses/electrical-enginecring-and-computer-science/6-s079-nanomaker-
| spring-2013/labs/MIT6_S079S13_lab10.pdf

i
|
|
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i
|
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e http://ijrar.com
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e https://www.britannica.com/technology/dyve

E
|
e https://www.stevenson.edu/ (Natural Dyeing Experiment-Stevenson University) I
i
|

o http://www.open.edu/ (Experiments with Natural Dyes)
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Department of Higher Education, Government of Madhya Pradesh

B.Sc. I year

Industrial Chemistry Syllabus

CBCS Annual Pattern

INDUSTRIAL CHEMISTRY-Discipline Specific Elective (DSE)

(PRACTICAL)

| : Part A- Introduction \

| Program-DEGREE ' Class- B.Sc. | Year-Third | Session: 2024-2025 |

1 Subject — Industrial C110111|sl:) _ ke |

E [ Course Code SscAese . ... . B ol

[~ J Course Title Synthesis, eqﬂa—n:atlanignd Separation of Dyes ; %

|2 ' Coura;ﬁTi\ 'vpe = ' [-)lsup-hnc bpcuiu, El lccu\ L({)Eﬁ)_(;_libUP B: PAPER II-Practics -_l)_ {

3 | Course Lear nu_l; Outcomes By the end of this course, students will learn the followi ing dspegts ‘I

' i (CLO) of Industrial Chemistry: 1
‘ o Develop understanding for synthesis of variety of Synthetic ‘.
' Dyes |
l e Perform the estimation of coupling component of various |
; ; dyes by Diazotization method. |
| | e Compare the application of Paper. Column. and Thin ]d\u
| i chromatography for separation of dye mixture

e Prepare Intermediates of dyes

| o Demonstrate chemical method of separation of Azo, Direct |

‘ and Vat dyes

4 Credit Value | Practical - 02 i e NG e =

| [ Total Marks Maximum Marks: 70 +30 | Minimum PaGS|}ig—_M;-rk$73:w 3

\ | |

| | ! |
\[7 : Part B- Content of the course |
Total No. of Lectures-Tutorials-Practical (02 hours per week): '

L-T-P: 0- (} 30 (Total Hours)
. ik AN : A Voot W= i NS =3 P A B
| No. of ‘
List of Experiments to be performed in laboratory Hours ‘
(02 .
I. Preparation of dyes (Any Three): hour |
Phenyl azo-B-naphthol. Orange - 11, Methyl red. Aniline yellow.Butter yellow L‘uh) ‘
| 30 |
2. Dyes Estimation: Estimation of Primary amino group bydiazotisation,method; (any Three) . |
: Indigo carmine. Amarnath, Crystal Voilet, Fosine, Methylene Blue. Malachite !
Green. '

3. Estimation of coupling component by Diazonium salt_solution (any Four)




R-Acid , B-Napthol ., Resorcinol .. J-acid .

4. Chomatography . Separation of given mixture of dyes
a. By Thin layer Chromatography (Two Mixture) .
b. By Paper Chromatography.( Two Mixure)
¢. By Column Chromatography (Two Mixture)

5. Separation of Azo, Basic and Vat dyes by chemical method (Two Mixture)
6. Preparation of dye intermediates: ( Any Three)
i Nitrobenzene . m-dinitrobenzene. p-bromo acetanilide, dibenzal acetone .

ii. 2.4.6 ~tribromo Phenol. p-nitro acetanilide.

7. Spectrophotometric_method of determination of dyes

Part C -Learning Resources

|

Text Books, Reference Books, Other Resources

Suggested Reading :
I. Practical Organic Chemistry : Singh . Gupta and Bajpai

2. Practical Organic chemistry : | Vogel
3. Practical Organic Chemistry O .P. Agarwal
4. Books published by Madhya Pradesh Hindi Granth Academy. Bhopal.

Suggested equivalent online courses:
(all URLs accessed in October 2022)
o https://edu.rsc.org/resources/the-microscale- synthesis-of-azo-dves/559.article

o huus://cnx.orwcoments/kWPVso~\f=a,'S/Multl-su,p~:->\-nthc,.sls-P:meatlon -of-Organic-Dyes

o hup:/faculty.uml.edu/james_hall/84124/15.htm

o hips://www.preproom.org/practicals/pr.aspx?priD

o http://highereducation.mp.gov.in/’page- Smwz T580EQ8Y Y bplwWsZzA%3D%3D& leftid= xhzlQmpZ | ‘

wkylQ02b%2Fv3G7w%3D%3D

e www.eshiksha.mp.gov.in

Suggested Continuous Evaluation Methods:

| Class | ]nludumn fQuu - L
 Auendance | Practical Record File

| \15&)

Part D-Assessment and Evaluation

=

& , N
Internal Asscssmcnl ~ Marks | External Assessment
| | Viva Voce on Practical

Assignments (( harts/ Model Seminar / Rural | 30
Service/ Technology Dissemination/ Report of |
Excursion/ Lab Visits/ Survey / [ndusumH

Viva Voce on Practical

70

| “Total Marks : 100

Marks
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Department of Higher Education, Government of Madhya Pradesh

I

B.Sc. III year
ndustrial Chemistry Syllabus
CBCS Annual Pattern

INDUSTRIAL CHEMISTRY-Discipline Specific Elective (DSE) (THEORY)

|

Part A Introduction

Program: Degree | Class :

il £

B.Sc. | Year: 111 | Session: 2023-24

Subject: Industrial Chemistry

1 Course Code

S3-ICHE4D

2 Course Title

Discipline Specific
Elective/Elective/ Generic
Elective /Vocational/.....)

3 | Course Type (Core Course/ |

lnduttrml Analytical Techniques

Discipline Specific Elective (DSE)
GROUP B:PAPER II Theory

4 | Pre-requisite (if any)

To study this course our students must have had the |
subject Industrial Chemistry in Diploma Course of B. Sc. |

5 | Course Learning outcomes | On successful completion of this course, the students will

' (CLO) be able to:
o (lassify different types of analytical methods ol‘!

analysis.

f’]d\r’llﬂC[I ic analy sis.

chromatographic techniques.

the UV-Visible. and IR Spectroscopy.

6

Credit Value P 04

7

¢ Perform instrumentation of
Conductivitymetry, colorimetry and polarometry.
e Analyze the importance of solvent extraction and

e Explain the pnncuple & procedure of sampling and l

pHmetry.

Total Marks Max. Marks: 30 + 70 | Min. Passing Marks: 35

e Compare the instrumentation and the applications of |

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week):

'%‘l/ /Swv'n

\-“““

L-T-P: 60 -
Unit | Topics No. of
Lectures
(1 Hour
Each) |
1 History of Chemical Analytical Methods in Ancient India 12 i
Chemical Analysis :
Introduction.Principle and classification of analytical methods. 1{
|
Sampling :
Sampling procedures. sampling of bulk materials, techniques of sampling |
solids, liquids and gases, collecting and processing of data, Sampling!
Statistics. 1 i
Gravimetric Methods of Analysis: Principles of gravimetric analysis. .
formation and properties of precipitates, applications of gravimetric |
analysis |
Keywords:  analytical methods .classification. sampling ,processing, |
B graviemetric method L s L |
2 Electroanalytical and optical methods: |
Principle and technjque and applications of following 12 =



a pH meter

b.  Conductivity meter.

¢. Colorimeter

d. Polarimeter

e. Refractometer

f.  pH meteric and Conductometric titrations

Keywords: pH meter .Colorimeter. polarimeter,Conductometric titrations.

Refractometer.

Separation techniques

Solvent extraction: Classification, principle and efficiency of the
technique. Mechanism of extraction: extraction by solvation and chelation.
Technique of extraction: batch, continuous and counter current extractions.
Chromatography: Classification, principle and efficiency of the
technique. Mechanism of separation: adsorption, partition & ion exchange.
Development of chromatograms: frontal, elution and displacement
methods. Qualitative and quantitative aspects of Paper. TLC and HPLC
Chromatography.

Keywords : solvent extraction, Paper ,TL.C and HPLC chromatography, ion
exchange

Flame Photometry:

Principle & Application of Flame Photometry

Atomic Spectroscopy:

Types: Atomic absorption and emission

General description of atomizer, Applications of Atomic Spectroscopy

Keywords: AAS & AES, Atomizer, Flame Photometry.

h

UV- Visible Spectrophotometry

Lambert-Beer's law, Principle, concept of chromophore and auxochrome
,shift in absorption band, Instrumentation, Single/double beam instrument,
Application

IR  Spectrophotometry: Principle. Instrumentation, Applications.
Identification of the functional groups using Correlation Charts and
Identification of simple Organic molecules such as alkanes, alkenes. |
alkynes. alcohols and aldehydes. Fourier-transform infrared spectroscopy |
(FTIR)

Keywords : chromophore, auxochrome. instrumentation

[ 12

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings& Books & Reference Books:

1. Willard, Dean, Merritt, Settle, (2004) Instrumental Methods of Analysis, CBS Publication

2. Kemp, W. (1991), Organic Spectroscopy, Macmillan.

3. Dyer, .R.(1978).Applications of Absorption Spectroscopy of Organic Compounds. Prentice

Hall.

4. Banwell, C.N. (2006),Fundamentals of Molecular Spectroscopy.Tata McGraw-Hill Education.

5. Smith, B.C. (1998), Infrared Spectral Interpretations: A Systematic Approach, CRC Press.
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6. Chatwal, Gurdeep R. &Anand, S. f:istrumental_Melhods of Chemical Analysis. I-limala_\*a' =i

Publication.

7. Sharma,B.K. Instrumental method of Chemical Analysis, Krishna Prakshan Media.
8. Books published by Madhya Pradesh Hindi Granth Academy, Bhopal.

Suggested equivalent online courses:
(all URLs accessed in October 2022)

MOOC:

@ https://www.classcentral.com/course/swavam—chemica]-process-instrumentation—9999

e https://www.openlearning.com/courses/chemica]—instrumentation-method

® https://www.my-mooc.com/en/mooc/analvticalchem/

o htlps://www.mooc-list.com/coursc/analVlica]-chemislr\'-instrumenlal—ana]\'sis—courscru

NPTEL:

https://nptel.ac.in/courses/103/108/103108100/

https://onlinecourses.nptel.ac.in/noc? | ch26/preview

http://www.nptelvideos.in/2012/1 I/modern-instrumental-methods-of-analvsis.html

MIT:

° https://ocw.mit.edu/courses/chemistry/S—33-advanced-chemical-experimentation—and-

instrumentation-fall-2007/

Web resources:

e www.eshiksha.mp.gov.in

e http://egyankosh.ac.in

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks : 100

Internal Assessment :

Continuous Comprehensive Evaluation (CCE) : 30 Marks University Exam (UE): 70 Marks

' Class Test Assignment/Presentation

Time : 03.00 Hours

Section (C) : Long Questions

Continuous Comprehensive 30
Evaluation (CCE) 2
External Assessment : Section(A) : Very Short Questions

University Exam Section Section (B) : Short Questions 70
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Department of Higher Education, Government of Madhya Pradesh
B.Sc. Il year
Industrial Chemistry Syllabus
CBCS Annual Pattern
INDUSTRIAL CHEMISTRY-Discipline Specific Elective (DSE) (PRACTICAL)

Part A Introduction

=

Program: Degree | Class :B.Sc¢ | Year: I11 | Session: 2023-24
Subject: Industrial chemistry
1 | Course Code S3-ICHE4Q 2
2 | Course Title Basic Analytical Techniques S
3 Course Type (Core Course/ Discipline Specific Elective (DSE)
' Discipline Specific (GROUP B- PAPER II -Practical)
Elective/Elective/ Generic
Elective /Vocational/.....) 7 .
4 | Pre-requisite (if any) To study this course, a student must have had Industrial
chemistryin Diploma. 2 R
5 Course Learning outcomes On successful completion of this course, the students
(CLO) will be able to:
¢ Demonstrate functioning of the instruments.
e Calibrate different types Instruments.
* Perform various chromatographic Techniques.
e Handle the instruments with confidence.
e Upskill themselves while interpreting spectrum of
various compounds.
s  Create report on Industrial visit / Survey
6 | Credit Value 02 TS A Y
7 | Total Marks Max. Marks: 70 + 30 __J Min. Passing Marks:35

Part B- Content of the Course
Total No. of Lectures-Tutorials-Practical (in hours per week):
L-T-P: 0-0-30 3 L e i R T B
Unit Topics No. of Lectures
(2 Hour Each)

Experiments to be performed in laboratory 30

1. Calibration of pH meter, Conductivity meter etc

2. Determination of Density, surface tension, viscosity.
Refractive index of liquids.

3. Acid- base Titration using pH meter/ Potentiometer/
Conductometer.

4. Verification of Lambert-Beer's law using UV-Visible
spectrophotometer/ Colorimeter.

5. Determination of concentration of solution using UV-
Visible spectrophotometer/ Colorimeter.

6. Determination of the pKa of an indicator
(phenolphthalein)usingspectrophotometer.

7. Separation of Metal ions/ pigments using Paper, Thin

Layer Chromatography

8. Identification of structure of simple organic i
compounds using IR- spectroscopy (IR spectra should

be provided).
L // /S [N
L v
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| 9. Write report on Industrial visit / Survey

Part C-Learning Resources g 2
Text Books, Reference Books, Other resources
Suggested Readings: Text & Reference Books:
I. Mendham J., Denney R.C.. Barnes J.D.. Thomas M.&Sivashankar B.. VOGEL'S Quantitative
Chemical analysis. Pearson
2.Pungor. Erno.(1994). A Practical Guide to Instrumental Analysis, CRC Press
3. Books published by Madhya Pradesh Hindi Granth Academy. Bhopal.
Suggested equivalent online courses:
(all URLs accessed in October 2022)
NPTEL?
* https://nptel.ac.in/courses/103/108/103108100/ Modern Instrumental Methods of Analysis
(Video)
Web resources
® https://ac.els-cdn.com/S1878535213001056/1-s2.0-S1878535213001056-
main.pdf?_tid=b8cc0342-eac a-11e7-9¢a2-
00000aab0f02&acdnat=1514354386 a02{9{988ef0b0 1 5dea4f02d44431dc
i ® hitps:// www.nebi.nlm.nih.gov/books/NBK218( 164/pdt/Bookshell” NBK218064.pdf
® hitp://www.ijrpe.com/files/16-381.pdf
® hitps:/lab-training.com/2013/09/1 S/what-is-chromatography/
¢  https://www.ncbi.nlm.nih.gov/books/NBK218064/pdf/Bookshelf NBK2] 8064.pdf
¢ www.eshiksha.mp.gov.in

Suggested equivalent online courses:

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz ' Viva Voce on Practical
Attendance 30 Practical Record File 70
Assignments (Charts/ Model Seminar / Rural ; Table work / Experiments
Service/ Technology Dissemination/ Report of
Excursion/ Lab Visits/ Survey / Industrial visit)

Total Marks : 100

L s 77771
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Chemical analysis, Pearson A
2.Pungor, Erno.(1994), A Practical Guide to Instrumental Analysis. CRC Press
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NPTEL:

Web resources
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I. Mendham J., Denney R.C., Barnes J.D., Thomas M.&Sivashankar B., VOGEL’S Quantitative !

o hitps:/nptel.ac.in/courses/103/108/103108100/ Modern Instrumental Methods of Analysis

e http://highereducation.mp.gov.in/?page=8mwzT58QEQ8yYbpEwWsZzA%3D%3 D&leftid=xhzlQmp?Z

wkylQo2b%2Fy5G7w%3D%3D
e https://www.ncbi.nlm.nih.gov/books/NBK218064/pdf/Bookshelf NBK218064.pdf
e hitp://'www.ijrpc.com/files/16-381.pdf
® https://lab-training.com/2013/09/13/what-is-chromatography/
https://www.ncbi.nlm.nih.gov/books/NBK218064/pdf/Bookshelf NBK218064.pdf

e www.eshiksha.mp.gov.in
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