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Chhattisgarh Swami Vivekanand Technical University, Bhilai

SCHEME OF TEACHING AND EXAMINATION

M.E. (Third Semester) Chemical Engineering (Environmental Engineering)

examinations.

Periods per Scheme of Exam
_ _ week Theory / Practical | grand | Credits
.No. Board of Studies Subject Total L+(T+P)/2
L T P ESE| CT
1 Chemical Engg. 530311(19) | Nanotechnology 311 - ]10]| 20 20 140 4
2 Refer Table -l Elective- 1l 3 1 - ]10]| 20 20 140 4
. Preliminary Work On
3 Chemical Engg. 530321(19) Dissertation - -] 30| 100 - 100 200 15
Seminar based on
4 | Chemical Engg. 22(19) | pjssertation KR i 20 20 !
Total 6 | 2 ] 321320 | 40 | 140 500 24
ESE: End Semester Examination CT: ClassTest TA: Teacher’s Assessment L: Lecture
T: Tutoria P: Practical
Table- 11l
Elective—1I1
S.No. Board of Studies Code Subject
Chemical Engg. 530331 (19) Non Conventional Energy Sources
Chemical Engg. 530332 (19) Down Stream Processing
Chemical Engg. 530333 (19) Environmental Biotechnology
Note (1) — 1/4™ of total strength of students subject to minimum of twenty students is required to offer an
elective in the college in a Particular academic session.
Note (2) — Choice of elective course once made for an examination cannot be changed in future




CHHATTISGARH SWAMI VIVEKANAND TECHNICAL UNIVERSITY,

BHILAI (C.G))
Semester: M.E. Third Branch: Chemical Engg. (Environmental Engg.)
Subject: Nanotechnology Code: 530311(19)
Totd Theory Periods. 30 Totd Tutorid Periods. 10

Totd Marksin End Semester Exam; 100
Minimum number of class tests to be conducted :02

Note: Interna choice may be given in any three units.

Unit | Introduction to Nanotechnology: Background, Definition, and Application of
Nanomeateridsin Environmental Engg.

Unit |1 Nanomaterid Synthesis And Applications, Physical Chemistry of Solid Surfaces.

Unit 111 Nanostructures. -- Zero-Dimensond Nanodtructures: Nanoparticles, One- Dimensond

Nanostructures:. Nanowires and Nanorods, Two- Dimengond Nanodructures Thin
Films, Special Nanomaterias. Characteristic Properties of Nanoparticles.

Unit IV Nanofabrication: -- Introduction, Stamping Techniques, Moleculaly Thick Flms For
Lubrication.
Unit V Nanodevices. - MEMS/NEMS Devices and Applications, Micro fluids and

Their Application To Lab-On-A-Chip.

Text Books:
1 Guozhong Cao “Nanostructures and Nanomaterias’, Imperia College Press,London
Reference books:

1. Bhushan, “Handbook of Nanotechnology”, Springer Publication



CHHATTISGARH SWAMI VIVEKANAND TECHNICAL UNIVERSITY,

BHILAI (C.G))
Semester: M.E. Third Branch: Chemica Engg.(Environmenta Engg.)
Subject: NonConventional Energy Sources Code: 530331(19)
Tota Theory Periods. 30 Totd Tutorid Periods. 10

Tota Marksin End Semester Exam; 100
Minimum number of classtests to be conducted :02

Note: Interna choice may be given in any three units.

Unit |

Unit 11

Unit 111

Unit IV

Unit vV

Text Books:

Energy Scenario: Indian and Globd Energy Crises, Classfication of Various Energy
Sources, Renewable And Non-Renewable Energy Sources, Remedid Measures to
Energy Crises.

Energy Consarvaion Laws of Energy Efficiency, Ways of Consarving Energy in
Chemicd And Allied Indudries, Better Housekeeping, Scope of Improvement in
Design of Equipments, Waste Heet Recovery.

Concept of Multiple Effect And Recycling, Energy Audit.

Bioenergy, Biogas Plant And Ther Operation, Biomass And Its Converson Route to
Gaseous And Liquid Fuds, Its Potential And Generation By Windmiills.

Nucler Energy: Staus, Nucler Raw materid, Nucler Reactor And Ther
Classfication, Generation of Nucler Power, Nuclear Ingdlation in India And Their
Capecity Generdtion, Limitation of Nuclear Energy, Reprocessing of Spent Nuclear
Fud, Cogeneration of Fud And Power Energy From Tidd And Ocean, Therma
Resources.

1 Brame J.S. angd King J.G. Edward Amold “Fuels: Solid, Liquid & Gases’

Refer ence books:

1. Sukhatme S.P., Solar Energy.



CHHATTISGARH SWAMI VIVEKANAND TECHNICAL UNIVERSITY,

BHILAI (C.G))
Semegter: M.E. Third Branch: Chemica Engg.(Environmenta Engg.)
Subject: Down Stream Processing Code: 530332(19)
Tota Theory Periods. 30 Totd Tutorid Periods. 10

Totd Marksin End Semester Exam; 100
Minimum number of class tests to be conducted :02

Note: Interna choice may be given in any three units.

Unit 1:- Role & Important of Downsiream Processng in Chemica Processes, Problems And
Requirements of Product Purification, Physiochemica Basis of Separation Process.

Unit 2:- Primary Separation And Recovery Processs Cdl Didribution Methods For Intracellular
Products, Remova of Insoluble, Biomass ( And Particulate Debris), Separation
Techniques, Hocculation And Sedimentation, Centrifugation And Filtration Methods.

Unit 3:- Enrichment Operations — Membrane Based Separation & Its Applications. Precipitation
Methods With Sdlts, Organic Savants & Polymers. In Sits Product Removal.

Unit 4:- Product Resolution / Fractionation — Adsorptive Chromatographic  Separation
Processes, Electrophoretic ( All Electrophoress Techniques Including Ceapillary
Electrophoresis) Hybrid Separation Technologies ( Membrane Chromatography,

Electro Chromatography Etc).
Unit 5:- Downsgtream Processing of Indudtriad Microbid Products — Particle Separation, Cdl
Disntegration, Extraction, Concentration, Purification & Drying.
Text Books:
1. Asenjo JN. “ Separation processes in Biotechnology”, 1993, Marce Inc.
2. Biotechnology by B. D. Singh, Kayani Publishers
Reference Books:

1. Bdter PA & Cusder E, “Biosgparations’ , Wiley, 1985
2. “Product Recovery in Bioprocess technology”, BIOTOL Series, VCH, 1990
3. Wankat P. C. “Rate controlled separation” ,elsevier ,1990



CHHATTISGARH SWAMI VIVEKANAND TECHNICAL UNIVERSITY,

BHILAI (C.G.)
Semegter: M.E. Third Branch: Chemical Engg.(Environmental Engg.)
Subject: Environmenta Biotechnology Code: 530333(19)
Tota Theory Periods. 30 Totd Tutorid Periods. 10

Totd Marksin End Semester Exam; 100
Minimum number of class tests to be conducted :02

Note: Interna choice may be given in any three units.

Unit 1:- Introduction to Environment— Concept of Ecology & Ecosystem, Environmenta
Pollution, (Water, Soil & Air). Noise And Thermd Pollution, Ther Sources And
Effect.

Unit 2:- Sewage And Waste Water Treatment, Aerobic And Anaerobic Treatment, Conventiona
And Advanced Treatment Technology. Emerging Biotechnological Processes in
Wasgtewater Treastment And Various Microorganism Used init.

Unit 3:- Bioremediation And Bioredtoration — Reforestation Through Micro Propagation,
Development of Stress Tolerant Plants, Use of Mycorryza For Reforestation,
Wormiculture Technology, Composting.

Unit 4:- Microbid Leaching And Mining— Extraction of Metal From Ores, Recovery Of Metas
From Solutions, Microbes in Pefroleum Extraction. Introduction to Biofertilizer,
Biopedticides, Bioinsecticides And Bioherbicides.

Unit 5:- Degradation of  Xenophobic Compounds— Organisms Involve in Degradeion of
Chlorinated Hydrocarbons, Subdtituted Simple Aromatic Compounds, Polyaromatic
Hydrocarbons And Pesticides.

Text Books:

2. Environmenta Biotechnology by Alan Scrogg (1999) : Langman.
3. Foger C.F, John ware D.A., “ Environmenta Biotechnology” , Ellis Horwood, Ltd;
1987.
Reference Books:

1. Senir RY., Ingraham J L. whedis M. L. Panter R R, Gened
microbiology”, Mcmillan Publications 1989.



