Termodynamicka soustava
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Video Lavova lampa: https:// www.youtube.com/watch?v=XwUEo067Gn0g




Stavu okrajove podminky

Oteviena soustava: probihd vyména
hmoty a energie s okolim.

Uzaviena  soustava:  probihi
vyména energie s okolim (nikoliv
hmota).

Isolovana soustava: neprobiha

vyména hmoty ani energie s okolim.
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Vnitrni a vné€jsi makroskopiscké proménné: teplota,
objem, tlak, energie, intenzita elektromagnetickho pole
(gravitacniho, aj.), latkove mnozstvi (vyjadreni

sloZzenim), atd.

Lokalni fluktuace: viz statistika, obvykle zanedbavame.




P O dminky (okraj ove proménné)

*Konstantni: teplota, tlak, objem, ...(najdéte vhodn¢ konkrétni
piipady)
*Popiste stav a okrajove podminky: vzorek pro metalografii,

vzorek slitiny v ampuli, voda v kadince, voda v PET, mrak, péna,
Z1vy organismus, difuzni par, elektrochemicky Clanek, ...)

«Zaver: pro popis objektil a simulace jejich chovani nutno
pouzivat aproximace.




The Absolute (Kelvin) Temperature Scale

Zritical point

The absolute (Kelvin) temperature 225 atm ’
scale is based on fixing T of the triple
point for water (a specific T = 273.16 tatm |- - -
K and P = 611.73 Pa where water can

coexist in the solid, liquid, and gas I

phases in equilibrium). bressure =

Wyaker vapor (gas)
0006 atm | - - - — — — -
= ~ Triple point
1

0019 1o0e 3740 C
Temperature ——

T.K
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P thermoscope
O \ P P P;p — the pressure of the gas in a constant-
TP volume gas thermoscope at T = 273.16 K

absolute zero




Viceslozkova soustava

A lava lamp 1s made by mixing alcohol and water
and mineral oil and dyes (barvivo), combining
each separately. By mixing water and alcohol in
the correct proportions, the m.infbral oil can be

made to float. The correct ratio 1s about six parts
90% 1sopropyl alcohol to 13 parts of 70%
1sopropyl alcohol. Dyes, salt, etc. are then mixed
into the water phase, and the oils and waxes
(vosky) are added to the second liquid.

Toky tepla, zména hustoty ohfevem

Popiste slozeni: celkové slozeni, fazové sloZeni,
sloZeni koexistujicich fazi, mrizkove slozeni.
Ruzné zpiusoby vyjadreni: molarni zlomky
(temodynamika), wt % (inZenyrstvi), at. %
(fyzikové), oby. % (), hm. % ().

Read more: http://www.madehow.com/Volume-4/Lava-Lamp.html#ixzz41.S5q6d91




Rovnovazny stav

Rovnovaha Equilibrium
Tlakova (mechanicka) P® = PB
Teplotni (tepelnd) T = TB

Chemicka Eﬂ' = Hﬂ

a phase




Nomenklatura koexistence fazi

Struktura (mikrostruktura):
Soustava -separovan¢ faze (1+1, 1+g)
-rozptylené faze (s1+s2, v

Tex=T slitinach, ale 1 s+1)
dnex=0
=g difuzni a 0578 TV o
Y Lonvekeni Veliiny urcujici konecny

faze 1 (majoritni, matrice)  transport ( rovnovaznyy) stav: T, p,

celkovée slozeni)

Faze 3 Veli¢iny uréujici cestu k
koneénému stavu: Ui, D1, Af,

puvodni struktura T.

Slozky (Species): jsou definovany hloubkou pohledu na
soustavu. Nejlépe je zvolit co nejvetsi objekty, ktere se za
danych podminek dale nedéli.




Slozka (specie)

Ternarni soustava Ca-C-0O

Binarni soustava CaO-CO2

A co prirodni
vapenec ?

A co elementarni
castice ?




Fenomenologicke popisy

Soustava (system): jednoslozkova (unary),
dvouslozkova (binary), tfislozkova (ternary),
4slozky (quinary).

Faze (phase): fyzikalné homogenni Casti
soustavy oddé€lené fazovym rozhranim. LiSi se
strukturou usporadani slozek (species).

-plynna (gas). ,,plazma* (plasma)

-Kapaln¢ (liquid): asociovane (associated),
iontove (1onic)

-Tuha (solid): tuhé roztoky (solid solutions),
ne-stechiometricke slouCeniny (none
stoichiometry compounds)




Stabilita soustavy

Stabilni (globalni %
minimum)

*Metastabilni |
(lokalni minimum)

*Nerovnovazny stav el 1
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Rovnovaha

Thermal equilibrium

entropie dSy+dSg=0
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Diskuse

Charakterizujte vybrane praktickeé priklady

When the ball is displaced
from equilibrium . . .
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Chemicke oscilace

Osciladni reakce B-Z na Pt elektrodé: roztok | bez

indikatoru
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