South Dakota School of Mines and Technology

Department of Materials and Metallurgical Engineering

MET 320
HQ 3
Dec. 11, 2008

Faraday’s Constant is 96,525 J/eq/volt
1. Use the Ellingham Diagram to find (Show your work on the Diagram)
a) The pressure of O2 in equilibrium with Si and SiO2 at 1400°C.

Ans:

b) The H2/H2O ratio in equilibrium with Si and SiO2 at 1400°C. 

Ans:

c) Which of the following pure oxides could be reduced to pure metal by Si at 1400°C?  Cr2O3,   MnO,   Al2O3,    TiO2.

Ans:

d) What is the melting point of Mg?
Ans:

e) Estimate the 
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Vaporization

ΔH

 of one mole of Mg(l). 
Ans:
2. What is the volume of one mole of O2 at 100 atm and 1.2 times its critical temperature?
3. Short Answer:
a) What is the relative partial molar heat of mixing for an Ideal solution?

b) Describe in words the difference between G and Gº?
c) Write the missing term for the first four of the “Big Six Equations”:
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4.
Set up a reaction extent problem for 

2 NH3   =  3H2 + N2      KEQ = 4.2                       PT = 3 atm

The table below shows the number of moles of each component initially.  

	Species
	Moles initially
	
	

	NH3
	13

	
	

	H2
	2

	
	

	N2
	5

	
	

	total
	20

	
	


5.
Use the data given below for the liquid Au-Ge system at 1400 K to determine the enthalpy change when (assume all components start in the liquid state at 1400 K)

Heats of Mixing for Liquid Au-Ge Alloys at 1400 K in cal/gmole
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a) Five gmoles of Ge are dissolved in a large quantity of Au-Ge alloy having a mole fraction of Au of 0.6.
b) Three gmoles of Au and 7 gmoles of Ge are mixed.
6.
What voltage would be needed to form pure, liquid Mg from a cell at 1000 K from pure, liquid MgCl2.  The pressure of Cl2 is 0.1 atm?


MgCl2(L) = Cl2(G) + Mg(L)
            G°= 605,000 -125.4T  J/gmole


Scratch Sheet

Please discard before submitting the exam.









_1290456984.unknown

_1290458464.unknown

_1290457037.unknown

_1100409738.unknown

