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Osnova

® Info z informacniho systéemu MU

® Prace s interaktivni osnovou
® Sylabus prednasky viz IS

@ Studijni materialy

® Casovy plan prednasek

@ ...

® Diskuse


https://is.muni.cz/auth/predmety/uplny_vypis.pl?fakulta=1431;obdobi=4443;kod=C6730

Studijni materialy

® UcCebnice
Atkins' physical chemistry / Peter Atkins,
Julio de Paula.. -- 8th ed.. -- Oxford : Oxford

University Press, 2006.. -- xxx, 1064 s.
http://ebooks.bfwpub.com/pchemoup.php
(user: knihovna, heslo: uzivatell)
® Komentar k fazovym rovnovaham

@ Literatura (knihy, Casopisy, konference,
programy, komentar k HP, internet)



http://ebooks.bfwpub.com/pchemoup.php

Zahranicni literatura

- PORTER, David A. Phase Transfformations in Metal and Alloys. New
York: Van Nostrand Reinhol, 1981. 445 s. ISBN 0-442-30439-0. info

- SAUNDERS, Nigel a Peter A. MIODOWNIK. Calphad :calculation of
phase diagrams : a comprehensive guide. Oxford: Pergamon, 1998. xvi,
479 s. ISBN 0-08-042129-6. info

- Atlasy fazovych diagramii (knihy a www)

- Mats Hillert: Phase Equilibria, Phase Diagrams and Phase Transformations
(Their Thermodynamic Basis), 2nd Edition, ISBN: 9780521853514
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https://is.muni.cz/auth/publication/156266
https://is.muni.cz/auth/publication/173835

Zaverecne hodnoceni

Prerekvizita pro zkousku:
- presentace cca 10min (pouziti FD pro vyzkum
materialu)

Vlastni zkouska:

- Cteni fazovych diagramu (z odbornych
¢lanku)

- odpovedi na vylosované otazky (temata
viz sylabus).



Cteni fazovych
diagramu
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Eutectic point for Ca0, Al,0;, Si0,

(degrees are in Celsius)

CaO § ALO,
This side is a line blend of calcia and alumina.

The lop diagram is a birds-eye view of the three-dimensional model above. Each side
represents a line blend of the components at the cormers, with the corners being 100% of
that component and 0% of the others. The enlire diagram, therelore, is similar to a triaxial
blend. The white circles mark the lowest-melting point for calcia, alumina and silica.



FD nanocastic

Size and Shape of
magnetic nanoparticles
Influence their phase
diagram (Co-Pt)

https://www.mpq.univ-paris-diderot.fr/Size-
and-Shape-of-magnetic-nanoparticles-
influence-their-phase-diagram?lang=en




Ziskani dovednosti pouzivat
fazoveé diagramy

(Nap¥r. : odhad viastnosti materialu z fazového diagramu)

Stainless 10 A\ gg Ternary Phase
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Fazovy diagram Fe-Cr-Ni (design nerezové oceli)
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Vybrané projekty na UCh

Nanostrukturovana termoelektrika
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2017-2019, GA17-12844S:
Thermal and phase stability of
advanced thermoelectric
materials (Investigator: P. Broz).
Focused also on nanostructured
thermoelectric materials.
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Studium viastnosti nanocastic v zavislosti na
jejich velikosti (Pinkas)
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Syntéza a viastnosti nanocastic a
nanostrukturovanych materialu (Sopousek)
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Upresnény plan prednasek PS 2019

Tyden Program (det. viz anotace) Tyden | Program

1. Uvod (exkurse po UKB, nebo VUT) | 7. Realné rovnovahy (destilace, extrakce, oceli,

pajky bez olova, ...)

2. Zaklady Termodynamiky, 8. Vypodty fazovych diagramud (Metoda
opakovani fyzikalni chemie CALPHAD, ThermoCalc)

3. Faze a material, zakladni pravidla. | 9. Fazove transformace (poruchy krystalové
Popis rovnovaznych stavu, mrize, nukleace, kinetika)
podminka fazové rovnovahy

4. Fazové diagramy, vypocty, 10. Mechanismy difuze, mobilita, TD+Kin faktor
konstrukce pouZziti.

5. Experimentalni metody sledovani 11. Kinetika realnych soustav technické
FR. materialy, svary oceli

6. Exkurse (na AVCR UFM) 12. Souvislosti mezi faz. a fyz.-mech vlastnostmi

real. soust.




Souvisejici prednasky
Bc, Studium:
C6335 Nanocastice (PS, Sopousek)

Mgr. Studium (materialova orientace):

C6750 Materialova chemie kovua (Broz, jaro 2020)

C5303 Pokrocilé modelovani pevnych latek (podzim 2019)
C8888 Nanochemistry (JS, Pinkas)

C8870 Syntéza a analyza novych materiala (JS, Pinkas, Broz)

Doktorske studium:

C8965 Rovnovazné stavy a fazové transformace materialu
(Sopousek)

C9135 Pokrocilé fyzikalné-chemické metody studia materialu
(Jaro 2020)



Oblasti praktickeho vyuziti vysledku
studia fazovych rovnovah

Vymezujici podminky:

dosazeni termodynamickeé rovnovahy, vhodny model popisu termodynamickych
vlastnosti faze, dostupnost termodynamickych dat k popisu soustavy, dostupnost
experimentalnich fazovych dat, PC

Vypoéty fazovych rovnovah

Metalurgie (optimalizace tepelného zpracovani, stabilita materialt pii dlouhodobe
tepelné expozici, svarovani slitin,...)

Povrchove upravy materialu (nauhlieovani, nadusieovani,...)

Geologie a Mineralogie (pgedpovidani procesu, ...)

Organicka chemie (optimalizace chemickych vyrob, extrakce, separace plastu, ...)
Chemie oxidu (supravodiee, chemie silikatu,...)

Predikce fazovych vlastnosti materialu (pevnost, tvrdost, odolnost proti kiehkému
lomu,...)

Planovani experimentu

Vypoéty chemickych rovnovah
Nizkoteplotni plasma, posuzovani moznych produktu chemickych reakci, ....



Diskuze

Using the phase diagram of
liquid water to search for life
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https://www.tandfonline.com/doi/abs/10.1080/08120099.2011.591430

Phase diagram of pure liquid water
showing the range of unstable and
metastable conditions for liquid water on
Earth and Mars. Pressures are P part
unless indicated otherwise. A%striple
point, also boiling point at zero elevation
on Mars (P sat ); B¥sea-level Earth (P tot
); C¥4boiling point at sea-level Earth (P
sat ); D¥typical indoor environment;
EYadry Antarctic conditions; F¥atypical
frost point on Mars; GYazero elevation on
Mars (P tot ). Pure liquid water is never
stable on the martian surface as the
partial pressures (red hatched) are less
__than the triple point pressure of pure
rgwater. Despite the large range in
—terrestrial surface partial pressures (green
g hatched) less than the triple point partial
@ pressure, only extremely cold and
E extremely dry environments will have P
part less than the vapour curve. The
shape of the hatched regions are bounded
on the left by the vapour and sublimation
curves. The remainder of the hatched
regions correspond to the range of P part
of water vapour at the temperatures
encountered on the surface of Mars and
Earth. This figure is a modified version
of figure 2 of Jones & Lineweaver
(2010).
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