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Year
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BRERBL FEREZAINEF /T2 /AY— : Nanotechnology in the Textile Branch
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BEDBHK - 12 /Objectives and Outline of the Course

H Upon successful completion of the course, the students will be able to understand the principles of nanotechniques used in

Keywords: nanotechnology, size

different textile processes and know the developments and innovations in this quickly growing area.

b

Upon successful completion of the course, the students will be able to understand the principles of nanotechniques used in
different textile processes and know the developments and innovations in this quickly growing area.
Keywords: nanotechnology, size effect, nanophysics, nanoparticles, nanocomposites, nanofibres, surface nanostructures

B nZ)ZBIE /Learning Objectives

To understan nanotechnology, size effect, nanophysics, nanoparticles, nanocomposites, nanofibres, surface nanostructures

| IO | Ak

To understan nanotechnology, size effect, nanophysics, nanoparticles, nanocomposites, nanofibres, surface nanostructures

BB DERE D MEELE / Fulfillment of Course Goals (JABEE EERIB D &)

B IO [ ik

WEEETEIEER /Course Plan

No. 18 H Topics AZA Content
1 B | Part 1: refreshments The lecture will be focused on following topics: electrons an photons, types of bonds,

polymeric chains physics, cohesive energy density,

macromolecule in solution,

chains flexibility, molecular mas related properties, random walk, viscosity, basic force




65160206 T ¥ RXZANEeF/TU/BY—

b

Part 1: refreshments

The lecture will be focused on following topics: electrons an photons, types of bonds,
polymeric chains physics, cohesive energy density, macromolecule in solution,

chains flexibility, molecular mas related properties, random walk, viscosity, basic force

Part 2: general aspects of

nano

The lecture will be focused on following topics: developement of nanotechnology,
differences between nano and micro,surface volume ratio, portion of atoms on
surface, filling of space, packing density, cohesion

b

Part 2: general aspects of

nano

The lecture will be focused on following topics: developement of nanotechnology,
differences between nano and micro,surface volume ratio, portion of atoms on
surface, filling of space, packing density, cohesion

Part 3: nanocale phenomena

The lecture will be focused on topics:afm and stm microscopy, charcterization of
nano,mean free path, porozity,forces in nano scale, electrical effects,stickiness in

nano,quantum  effect, tunelling self organization,nano objects density

differences,small s

b

Part 3: nanocale phenomena

The lecture will be focused on topics:afm and stm microscopy, charcterization of
nano,mean free path, porozity,forces in nano scale, electrical effects,stickiness in

nano,quantum  effect, tunelling self organization,nano objects density

differences,small s

Part 4: physics in nano scale

The lecture will be focused on following topics: clusters of atoms, coordination
number, solubility, transport properties, Knudsen diffusion, thermal properties,
thermodynamic in nano range, nano physics

i

Part 4: physics in nano scale

The lecture will be focused on following topics: clusters of atoms, coordination
number, solubility, transport properties, Knudsen diffusion, thermal properties,
thermodynamic in nano range, nano physics

Part 5: myths about nano

The lecture will be focused on following topics: relative surface area, weakness and
thermal resistance of nanofibers, melting point, yield strength, nano fibrous

assemblies geometry

Part 5: myths about nano

Part 5: myths about nano

o | B

Part 6: carbon nano structures

The lecture will be focused on following topics: types of carbon, properties of CNT,
fulerenes and graphene, preparation of carbon materials, physical and chemical
functionalization of carbon structures

i

Part 6: carbon nano structures

The lecture will be focused on following topics: types of carbon, properties of CNT,
fulerenes and graphene, preparation of carbon materials, physical and chemical
functionalization of carbon structures

Part 7: nanoparticles

The lecture will be focused on following topics: size and shape effect, nanoparticles
classification, geometry of splitting of particles, interparticle distance, optical effect,
energy gap, nano dots, surface plasmon, fabrication of nanoparticcles, stabil

bidd

Part 7: nanoparticles

The lecture will be focused on following topics: size and shape effect, nanoparticles
classification, geometry of splitting of particles, interparticle distance, optical effect,
energy gap, nano dots, surface plasmon, fabrication of nanoparticcles, stabil

Part 8: nanocomposites

The lecture will be focused on following topics: nano fillers, mechanical properties,
special effects, radius of gyration, compatibility, enhancing of matrix mechanical
properties, treshold effect, nano indentation

bidd

Part 8: nanocomposites

The lecture will be focused on following topics: nano fillers, mechanical properties,
special effects, radius of gyration, compatibility, enhancing of matrix mechanical
properties, treshold effect, nano indentation

Part 9:
textiles

nanotechnology in

The lecture will be focused on following topics: textile structures interrelations, nano

coating, nano finising, activation of surfaces, flame retardancy, dyeing by

nanoparticles, thermal effects, electrical conductivity, nanoparticles coloration, intelli

i

Part 9:
textiles

nanotechnology in

The lecture will be focused on following topics: textile structures interrelations, nano

coating, nano finising, activation of surfaces, flame retardancy, dyeing by

nanoparticles, thermal effects, electrical conductivity, nanoparticles coloration, intelli

10

Part 10 nanomaterials

The lecture will be focused on following topics: aerogels structure, preparation and
properties, cyclodextrines, dendrimers, supermolecular systems, surface nanocoating
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by metals, thin films, molecular magnitudes, nanofluids

% | Part 10 nanomaterials The lecture will be focused on following topics: aerogels structure, preparation and
properties, cyclodextrines, dendrimers, supermolecular systems, surface nanocoating
by metals, thin films, molecular magnitudes, nanofluids

11 H | Part 11: nanofibrous | The lecture will be focused on following topics: nanofibrous assemblies geometry,
assemblies mechanical properties and special effects, limits
= | Part 11: nanofibrous | The lecture will be focused on following topics: nanofibrous assemblies geometry,
assemblies mechanical properties and special effects, limits
12 H | Part 12: nano in medicine The lecture will be focused on following topics: nanoparticles and cells,
antimicrobials, diseases due to nanoparticles, non-implantable materials primary
and secondary, drug delivery, biodegradability
= | Part 12: nano in medicine The lecture will be focused on following topics: nanoparticles and cells,
antimicrobials, diseases due to nanoparticles, non-implantable materials primary
and secondary, drug delivery, biodegradability
13 H | Partl3: nanocellulose The lecture will be focused on following topics: cellulose pecularities and structure,
sources of cellulose, isolation of nanocellulose, properties of nanocellulose,
application of nanocellulose, cellulose nanocrystals, fillers
% | Partl3: nanocellulose The lecture will be focused on following topics: cellulose pecularities and structure,
sources of cellulose, isolation of nanocellulose, properties of nanocellulose,
application of nanocellulose, cellulose nanocrystals, fillers
14 H | Part 14: toxicity of | The lecture will be focused on following topics: viruse and bacteria composition and
nanomaterials structure, basic mechanisms of toxicity, body exposures by nanoparticles, ros and
corona effects, metallic oxides toxicity, titania case, depositon in human body, bio per
= | Part 14: toxicity of | The lecture will be focused on following topics: viruse and bacteria composition and
nanomaterials structure, basic mechanisms of toxicity, body exposures by nanoparticles, ros and
corona effects, metallic oxides toxicity, titania case, depositon in human body, bio per
15 H | Part 15: future trends The lecture will be focused on following topics: future society, sustainability and nano,
life cycle of nano, renewable and non-renewable sources, cost, wastes containing
nano particles
% | Part 15: future trends The lecture will be focused on following topics: future society, sustainability and nano,

life cycle of nano, renewable and non-renewable sources, cost, wastes containing
nano particles

BIEEH /Prerequisite(s)

5|

.

ES

BEBEBAEE (FF - E38%) /Required study time, Preparation and review

H | Initial competences:
» Bsc level in mathematics, organic chemistry, physical chemistry, general process engineering, textile technology and
materials engineering

& | Initial competences:

* Bsc level in mathematics, organic chemistry, physical chemistry, general process engineering, textile technology and
materials engineering

HRE SEZE /Textbooks/Reference Books

H Militky, J., Mishra, R.: Nanotechnology in Textiles, Theory and Application. The Textile Institut Book Series. Woodhead
Publishing 2019 Elsevier Ltd. ISBN: 978-0-08-102609-0 (print), ISBN: 978-0-08-102627-4 (online)
Periyasamy, A., P, Militky, J., Sachi

Z | Militky, J., Mishra, R.: Nanotechnology in Textiles, Theory and Application. The Textile Institut Book Series. Woodhead

Publishing 2019 Elsevier Ltd. ISBN: 978-0-08-102609-0 (print), ISBN: 978-0-08-102627-4 (online)
Periyasamy, A., P, Militky, J., Sachinandham, A., Duraisamy, G.: Nanotechnology in
Textile Finishing: Recent Developments. Springer Nature Switzerland AG 2021.
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Handbook of nanophysics 7 volume set, CRC Press 2011 Vajtai R. Springer
handbook of nanomaterials, Springer 2013,  Bhushan B. Springer

handbook of nanotechnology 2017

ARIESHE D =R O EAE /Grading Policy

H End-of-term evaluation and continuous assessment
Examination methods in case of periodic evaluation during the first examination period: Written Examination
Examination methods in case of periodic evaluation during the second examination period: Written

End-of-term evaluation and continuous assessment

b

Examination methods in case of periodic evaluation during the first examination period: Written Examination
Examination methods in case of periodic evaluation during the second examination period: Written Examination
During examination period: written closed-book exam

Calculation of the examination mark

1st step: successful solving of examples

2nd step: giving score 0-20 to written report on selected theme

BEZEIEZE /Point to consider

H | Teaching language is English.
For each lecture it will be at disposal comprehensive ppt presentations.
This is an intensive course.

i

Teaching language is English.
For each lecture it will be at disposal comprehensive ppt presentations.

This is an intensive course.




