Summary of Lecture 1

« Molecular (perfect) gases vs atomic gases
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Molecular (perfect) gases vs atomic gases

per deqgree of freedom

Perfect gas
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obeys equipartition theorem
(high T and low P)
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Total differential of (thermodynamic) functions

(Gibbs free enerqy G as an example)
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L ecture 2
Phase diagrams and phase transitions of unary systems




L ecture 2
Phase diagrams and phase transitions of unary systems
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Phase diagrams and phase transitions of unary systems
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Phase diagrams and phase transitions of unary systems
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Phase diagrams and phase transitions of unary systems
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Phase diagrams and phase transitions of unary systems
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https://www.youtube.com/watch?v=HEzkHqWIiKM&list=TLPQMjcwODIwMjW60jW3fQbWjg&index=2

Phase diagrams and phase transitions of unary systems
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Phase diagrams and phase transitions of unary systems
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Phase diagrams and phase transitions of unary systems
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https://www.youtube.com/watch?v=2d7RGQMCX24

Phase diagrams and phase transitions of unary systems
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Phase diagrams and phase transitions of unary systems
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Phase diagrams and phase transitions of unary systems
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Phase diagrams and phase transitions of unary systems
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Phase boundary lines in diagrams of unary systems
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Phase boundary lines in diagrams of unary systems
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Phase boundary lines in diagrams of unary systems
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Phase boundary lines in diagrams of unary systems
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Phase diagrams and phase transitions of unary systems
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Phase diagrams and phase transitions of unary systems
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Phase boundary lines in diagrams of unary systems
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Phase boundary lines in diagrams of unary systems

Equilibrium between phases
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Phase boundary lines in diagrams of unary systems
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Phase boundary lines in diagrams of unary systems
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Phase boundary lines in diagrams of unary systems
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Phase boundary lines in diagrams of unary systems

1012
=X
VIl —
_ Gs\,,,,m o GI,m
108
Ciooid —
© - C;SI’m Sy,M
O )
EE 1068 / — G . G
g S;,Mm I,m
w
% \
- 10° GI,m = g,m
Vapour
Gs, m — g,m
1

0 200 400 600 800 t
Temperature, T/K

o _ pure compound: (; = Gi,m
(Equilibrium) P,T phase diagram H,O (=510 2




Phase boundary lines in diagrams of unary systems
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Phase boundary lines in diagrams of unary systems
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Phase boundary lines in diagrams of unary systems
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Phase boundary lines in diagrams of unary systems
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Phase boundary lines in diagrams of unary systems
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Phase boundary lines in phase diagrams of unary systems
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Phase transitions in phase diagrams of unary systems




Phase transitions in phase diagrams of unary systems
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Phase transitions in phase diagrams of unary systems
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Phase transitions in phase diagra
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Phase diagrams and phase transitions of unary systems
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Characterization (polymorphic) crystal structures
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Characterization (polymorphic) phase transitions
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Gibbs phase rule: multicomponent phases
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Phase boundary lines in diagrams of unary systems
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Gibbs phase rule: multicomponent phases

{ phases a, f. 7, ....
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Gibbs phase rule: multicomponent phases

Importance of the chemical potential:
Equilibrium between phases HZO(a)<—> HzO(,B)

In equilibrium:  |u, = 1,

Equilibrium between phases of components | in mixtures

H,O (©) + EthOH (© <] _phase a

< phase f
H,0 @ + EthOH )

in equilibrium: |z , = 4 4

components | 46
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Gibbs phase rule: unary phase diagrams

— F=2 (TandP)

Pressure, p

Gibbs phase rule
F=C-P+2

F: # degrees of freedom
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Temperature, T
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Gibbs phase rule: unary phase diagrams
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Gibbs phase rule: unary phase diagrams
C=1 —> F =0 (fixed T and P)

Gibbs phase rule
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Gibbs phase rule: unary phase diagrams

Gibbs phase rule
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Gibbs phase rule: multicomponent phases

phases a, f . 7, ....
components 1 =1, 2
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