South Dakota School of Mines and Technology

Department of Materials and Metallurgical Engineering

MET 320
Final Exam - Early
Dec. 14, 2004
SEE DATA SHEET AT END OF EXAM   - NO CALCULATORS – CLOSED BOOK AND NOTES

If a problem seems to be in error, state the trouble, state an assumed correction, and proceed.

1.
Refer to the attached MgO-Al2O3-SiO2 ternary phase diagram.


a) Characterize the bulk composition marked with an “A” at 2100 ºC 

b) What is the 1st crystal to appear upon cooling for the bulk composition marked with a “B”?

c) What are the final 3 crystals for the bulk composition marked with a “B”? 

2.
Show on the attached Ellingham Diagram and write your answers below
a) The pressure of O2 in equilibrium with Si and SiO2 at 1200°C.

b) The H2/H2O ratio in equilibrium with Si and SiO2 at 1200°C.
c) The CO/CO2 ratio in equilibrium with Si and SiO2 at 1200°C.

3.
Use the JANAF Thermochemical Tables provided to determine the
a) 
Heat required at constant pressure to raise two gram moles of pure, solid Cu from 298 K to gaseous Cu at 3000 K.
b)
The heat of reaction at 1500 K for 


4Cu(S) + TiO2 (S, Rutile) = 2Cu2O (L) + Ti(S, Beta) 
c) 
The Standard Gibbs energy at 1000 K for the reaction


Cu(S) = Cu (L)

4.
Write the Big 6 equations and describe the standard state for each.

5.
Find the adiabatic flame temperature for the combustion of C2H2 with air.  The air and the C2H2 start at 298°K.  Use the data provided below only.

C2H2 (g)+ 2.5O2(g) = 2CO2 (g) + H2O(g)


Species
Heats of Formation
Cp   



(calories/g mole at 298°K)
(cal/ gmole °K)


C2H2(g)
54,190
19.0


H2O(g)
-57,800
10.5


CO2(g)
-94,000
13.6


O2(g)

8.6


N2(g)

7.0

6.
What voltage would be required to produce W(S) from WCl5 (L) at 600 K?  (Use JANAF Thermochemical Table for data.)
7.
What would be the equilibrium pressure of SO3 gas in a system at 1000 K and total pressure od 10 atm if the system initially contained 3 moles of SO2 gas and 1 mole of O2 gas.  The predominant reaction is 


SO2 (G) + 0.5 O2 (G) = SO3 (G)   KEQ = 1.88
8. Show how to find the activity and the activity coefficient of Cu in a liquid Au-Cu alloy at 1550 K that is 30 atomic percent Cu from the following data:
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