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presentace na nano téma?.

* Predmét alternuje k prednasce C6730 Fazové
rovnovahy

Nanocastice PS 2012




Osnova

- Prehled vybranych vlastnosti nanocastic - NPs (elektronova
struktura,atomarni klastry, krystalografie, geometrie nanoobjektii, hustota,
elastické moduly, magnetické a opticke vlastnosti, termodynamika tepelna
kapacita a tepelna vodivost, kohezni energie, reaktivita, fazove prechody
teploty a entalpie fazovych transformaci v pevném stavu, tdni a sublimace,
povrchova a mezifazova energie, kohezni energie, ...).

- Syntéza NPs (bottom-up & down, syntéza z plynné faze, pyrolyza,
mokra syntéza z~prekurzort, praskove metody, vznik klastrii, separace a
méfeni distribucni funkce NPs, ...).

- Nanomaterialy (anorganické latky, nanoslitiny, kvantove tecky,
pigmenty, nanokompozity,... ).

- Charakterizace NPs (elektronova mikroskopie, spektralni metody,
termicke analyza,...).

- Aplikace NPs (senzory, katalyza, mechanické vlastnosti NPs, ...)
Perspektivni pouziti (nanotechnologie, medicina,...).

- Toxikologie a rizika NPs.
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Studijni materialy

Claudia Altavilla, Enrico Ciliberto: Inorganic Nanoparticles:
Synthesis, Applications, and Perspectives (Nanomaterials and
their Applications), CRC Press, 2011

3. C.Bréchignac, P. Houdy, M. Lahmani: Nanomaterials and
Namochemistry. Springer, 2007.

J. Leitner: Struktura nanomateriald, skripta VSChT Praha, 2011:
http://www.vscht.cz/ipl/nanomaterialy/Skripta/FCH_NANO _Strukt
ura%20nanomaterialu.pdf,

1. G. Cao: Nanostructures & Nanomaterials: Synthesis, Properties &
Applications. Imperial College Press, London 2004.

2. E. Roduner: Nanoscopic Materials. Size-dependent Phenomena.
RSC, Cambridge 2006.

4. G.L. Hornyak, J. Dutta, H.F. Tibbals, A.K. Rao: Introduction to
Nanoscience. CRC Press, Boca Raton 2008.

5. D. Vollath: Nanomaterials: An Introduction to Synthesis, Properties
and Applications, Wiley-VCH, 2008.

6. K.J. Klabunde, R.M. Richards (Eds.): Nanoscale Materials in
Chemistry. 2nd.Ed., Wiley, Hoboken 2009.

7. A.l. Rusanov: Surface thermodynamics revisited, Surf. Sci. Report
58 (2005) 111-239.

8. R.C. Cammarata: Generalized thermodynamics of surfaces with
applications to small solid systems, in Solid
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http://www.google.cz/imgres?q=metal+nanorods&hl=cs&biw=997&bih=522&tbm=isch&tbnid=waUKIt-GP0AqQM:&imgrefurl=http://spie.org/x15074.xml&docid=b4XKM_uSG1FEdM&imgurl=http://spie.org/Images/Graphics/Newsroom/Imported/0798/0798_fig1.jpg&w=362&h=640&ei=Ozq6TsXPFIjcsgakmqjpBg&zoom=1
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Nanocastice a meritko
Ahialsts
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) = —3

Atomarni klastry
(0,1-1nm) (10-100atomii)

Atomy, molekuly + Nanocastice Mikrocastice Bulk

“ Cluster regime N

~ ’ -~
_ — ) o -~
/ e R
/.1 2 S 100
/ g
/ Say
/ 3=
/
/
Organometallics and Condensed Phase
Gas Phase Clusters Inorganic Complexes Clusters
! ™
- N .
, 4% N
/
L & _/_\(_/
- o\ RN
NSNS =)

HIV virus
http://www.nano-reviews.ne 'a%%xé Qgéréa]gg/zér&&e/wew/l4767/19584 (80nm)




The Scale of Things - Nanometers and More
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Nanocastice a jejich variabilita
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http://www.google.cz/imgres?q=carbon+nanotubes&hl=cs&sa=X&biw=997&bih=522&tbm=isch&prmd=imvnsb&tbnid=bKeKBTWlywIZBM:&imgrefurl=http://machine-phase.blogspot.com/2007/06/simulating-david-tomaneks-carbon.html&docid=rRDPHcy2GYG2OM&imgurl=http://i190.photobucket.com/albums/z305/mooreth/alkatom.png&w=1024&h=1024&ei=gDK6TvwXzYuyBrmyoZAJ&zoom=1
http://www.google.cz/imgres?q=Micela+nano&hl=cs&sa=X&biw=997&bih=522&tbm=isch&prmd=imvns&tbnid=dqkU_GLgLx0uqM:&imgrefurl=http://www.wikidict.de/en/toplist/pl/Micela&docid=rc_4PoQyp4J3QM&imgurl=http://www.free-photos.biz/images/science/chemistry/micela.jpg&w=400&h=325&ei=OTS6TtPGH5DCswbkocTnBg&zoom=1
http://www.google.cz/imgres?q=oxide+nanoparticle&hl=cs&biw=997&bih=522&tbm=isch&tbnid=0SaGPkHtmCaP0M:&imgrefurl=http://www.nanomagdye.fr/spip.php%3Farticle38&docid=jile9b3GbU0BVM&imgurl=http://www.nanomagdye.fr/local/cache-vignettes/L305xH310/magnetitegref-21a26.jpg&w=305&h=310&ei=rTS6TteYA4_3sgbgz8muBg&zoom=1
http://www.google.cz/imgres?q=oxide+nanoparticle+HTEM&hl=cs&biw=997&bih=522&tbm=isch&tbnid=gxyCbZWfEteHOM:&imgrefurl=http://www.scienceasart.org/thor&docid=A7nMLj8l1mMn0M&imgurl=http://www.scienceasart.org/files/Thor.jpg%253F1307045845&w=757&h=815&ei=2zW6TprkFMj5sgab_OGqBg&zoom=1
http://www.google.cz/imgres?q=metal+nanoparticle&hl=cs&biw=997&bih=522&tbm=isch&tbnid=V_9TjOXTUM6wbM:&imgrefurl=http://pubs.acs.org/cen/news/87/i34/8734news9.html&docid=KfRfx5WB3j48jM&imgurl=http://pubs.acs.org/cen/_img/87/i34/8734scic7_lg.jpg&w=400&h=368&ei=qza6Toe3OM3ysgbhosHgBg&zoom=1
http://www.google.cz/imgres?q=gold+nanoparticle+HTEM&hl=cs&biw=997&bih=522&tbm=isch&tbnid=d5gRpz8xTosWhM:&imgrefurl=http://nanoall.blogspot.com/2011/05/synthesis-of-gold-nanoparticles-by.html&docid=029tqIJiRgR7oM&imgurl=http://1.bp.blogspot.com/-6OJNHvZqpRA/Tc6nrBjMKjI/AAAAAAAABVc/_bn1CNWn36U/s400/gold-nano.jpg&w=278&h=225&ei=jDe6ToTfK47Ysgb9mK2jBg&zoom=1




Motivace studia NPs
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| Antibacterial
X Coating for Textiles
Core-Shell Particles US Potent (Pending)
Drug Delivery Multifunctional

Coating for Textiles

Substrate Coatings
US Patent (Pending)

Nanosorbents for
Amphiphilic Core-Shell Latexes Wastewater Treatment
U.S. Patent (Grantedin 2003) US Patent (Granted in 2008)
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Profesni rust

Doc. Kaiser: X-ray Micro CT aand nano CT,
http://www.ceitec.eu/programs/advanced-nano-
and-microtechnologies/x-ray-micro-ct-and-
nano-ct/

Prof. Sikola, CEITEC VUT, Advanced
Nano and Mikro technologies

Synthesis and Analysis of
nanostructures

CEITEC: http://www.ceitec.muni.cz/index.php
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Diskuse

http://nextbigfuture.com/2012/08/dna-can-shape-gold-
nanoparticle-growth.html

Nanod&astice PS 2012 14




