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1. Show on the attached Ellingham Diagram 

a) the pressure of O2 in equilibrium with Si and SiO2 at 1500°C

b) the H2/H2O ratio in equilibrium with Mn and MnO at 1500°C

2. What is the volume of one mole of CO2 at its critical pressure and temperature?

3. Set up a reaction extent problem for 

3H2 + N2 = 2 NH3

if there are three moles of each of the reactants initially and no ammonia.  The KEQ is 1.5  and the total pressure is 8 atm.

4. Calculate the Gibbs energy change for the oxidation of liquid copper in a liquid Ag-Cu alloy at a mole fraction of 0.1 with O2 at a pressure of 2x10-4 ATM to form a liquid oxide with an activity of Cu​2O (relative to pure, liquid oxide) of 0.4.   The temperature is 1423 K.  Use only the Data below.

2 Cu(l) + 0.5 O2(g)  =  Cu2O(s)     
G°= -195,000 -7.12TlnT +143T Joules/gmole


Cu2O(s) = Cu2O(l) 

G°= 13,580 – 9.0 T Joules/gmole 

Copper Activities in Liquid 
Ag-Cu Alloys at 1423 K

Xcu

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

aCu

0
0.260
0.422
0.535
0.616
0.679
0.731
0.782
0.841
0.912


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)

a)
60 moles of Sn and 40 moles of Cu are mixed at 1400 K 

b) 
2 moles of Sn are dissolved in a large quantity of Cu-Sn alloy having a mole fraction of Cu of 0.9.


Heats of Mixing for Liquid Cu-Sn Alloys at 1400 K

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