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1. Write the first four of the “Big Six Equations” relating pressure, fugacity, mole fraction, and activity to Gibbs energy.

2. Ellingham Diagram: find

a) The pressure of O2 in equilibrium with V and V2O3 at 1400°C. (Show work.)

Ans:

b) The H2/H2O ratio in equilibrium with V and V2O3 at 1400°C. (Show work.)

Ans:

c) Which of the following pure oxides could be reduced to pure metal by C at 1400°C?  Cr2O3,   MnO,   SiO2,   TiO2.

Ans:

d) What is the melting point of Ca?  (Circle the location on the diagram.).

e) Estimate the 
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Vaporization

ΔH

 of one mole of Mg(l).  (Show construction lines.)

Ans:

3. What is the volume of one mole of O2 at its two times its critical pressure and 1.2 times its critical temperature?

4. Set up a reaction extent problem for 

SO2 + 0.5 O2 = SO3

if there are initially 10 moles of SO2, 5 moles of  O2, and one mole of SO3.  The KEQ is 1.19  and the total pressure is 2 atm.

5.
Use the data given below for the liquid Cu-Sn 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 Cu-Sn Alloys at 1400 K

XSn
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9



 (cal/mole)
-666
-979
-934
-715
-475
-264
-97
13
52

a) 10 moles of Cu are dissolved in a large quantity of Cu-Sn alloy having a mole fraction of Sn of 0.8.

b) 2 moles of Sn and 8 moles of Cu are mixed at 1400 K 

6.
Show how to find the Gibb’s Energy change and direction of the reaction



Pb(l) + SO2 + O2 = PbSO4(s) 

when the pressure of SO2 is 0.1 atm, the pressure of O2 is 2 atm, the activity of Pb is 0.1 relative to pure liquid Pb, and the PbSO4 is pure solid.
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