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Recap Lecture 4 

•  Equilibrium: state of minimal energy (G) 

Mg2SiO4(solid) ⇄ Mg2SiO4(liquid) 
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Recap Lecture 4 

•  Phase diagram = projection of the phase 
with the lowest G 



Recap Lecture 4 

•  dG = -SdT + VdP: Gibbs-Duhem equation 



•  G or ΔGF  ≠ ΔGR 

•  ΔGR = 0: equilibrium 
•  ΔGR < 0: reaction proceeds to the right 
•  ΔGR > 0: reaction proceeds to the left 

*++** 

•  dP/dT = ΔSR/ΔVR: Clapeyron equation 
•  Positive if both ΔS and ΔV increase 

(or decrease) 
•  Straight line: approximation 



PHASE RULE 

•  Phases stable for given P,T,X conditions. 

•  Φmax = c + 2 

•  f = c + 2 – Φ 
f : variance or degree of freedom 
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One component systems 

CO2 



One component systems 

Source: Part of the exibition about CSS at ETH Zurich: https://
www.youtube.com/watch?v=P9EftqFYaHg 
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One component systems 
C Al2SiO5 
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One component systems 
Forsterite 



Two component diagrams 
 
 

Chapters 2 Ehlers (smartsite) 


