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Met 320 Ternary Phase Diagram Problems  
 
1. CaO-Al2O3-SiO2 (C-A-S) Ternary Phase Diagram   

Show all constructions on the diagram. 
  
 a)  For the bulk composition marked “1”, what is the bulk composition’s 

 
i) Percent SiO2 = __________ 
 
 
ii) Percent CaO = __________   
 
 
 

 
b) For the bulk composition marked “1”, what is the 1st crystal to appear upon cooling? 
 
 
 
 
 
c) For the bulk composition marked “1”, what are the final 3 crystals?  

 
 
 
 
 
 

d) For the bulk composition marked “2”, what percent liquid is present at  2200 °C 
 



 

 



 

 

 
2.  Shade in the regions, if any, of the next CaO-Fe2O3-SiO2 ternary phase diagram where 

the melt at 1600°C or hotter is saturated with solid 
 a) SiO2  
 b) CaO 
 c) Fe2O3 
 
 
 



 

 

 
 
 



 

 

 
3. CaO-Fe2O3-SiO2 Ternary System 

Characterize a bulk composition of 80% CaO and 10% SiO2 (balance Fe2O3) at  
a) 2000 C 
 
 
 
 
 
 
 
 
 
 
 
 
b) 1500 C 

 
 
 
 
 
 
 
 
 
 
 
 
 
4. Refer to the attached FeO-SiO2-Al2O3 phase diagram and indicated bulk composition.  

i) What are the final three crystals?  
 
 
ii) What is the first crystal and at what temperature does it first? 

 
 
iii) What is the second crystal and at what temperature does it first? 
 
 
iv) What is the third crystal and at what temperature does it first? 
 
 
v)  What is the percentage liquid at 1300 C? 
 
 



 

 

 
 
 
 
 
 
  
 

From Phase Diagrams for Ceramists: American Ceramics Society 

 
 
 
 
 
 
 
DATA 

 
∆G

o

 
 values are in cal/gmole

 
MgCl2(l) = Mg(l) + Cl2(g)  ∆G°1000 K = 115,000 cal/gmole 

Si(1) +
 
02(g) = Si0

2 (B-quartz)  ∆G
o

R 
 = - 226,500 + 47.50 T  cal/gmole 

Fe
(1)

 + 1/2 0
2(g)

 = Fe0
(1)

  
∆G

o
R  = -56,900 + 11.82T  cal/gmole

 

SO2 + 0.5 O2 = SO3   ∆G
o
R  = -94,600 + 89.37T  cal/gmole 

0.5 O2(g) = O_       ∆G°  = -28,000 - 0.69T  (cal) 

 

Other Information  

F = 23,061 cal/(volt*equiv) 

R = 1.987 cal/gmole-K = 0.08205 L*atm/K*gmole 
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