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Closed Book No Calculators No Notes

Data Sheet Provided

Constants:

R = 1.987 cal/K•gmole = 8.31 J/K•gmole
F  = 96,525 Joule/(volt*Equivalent)

1. How many moles of NH3 would be present at equilibrium in a system at 10 atm that initially contained 

1mole of H2, 
5 moles of N2, and 
12 moles of NH3 ?

The temperature is such that the equilibrium constant for the reaction below is as stated.

3H2(g) +  N2(g) = 2NH3(g)        K = 3.2

Work ONE of the following two problems. 
2. Which direction will the following reaction proceed at 800 K when the activity of Mg relative to pure, liquid Mg is 1.0?  The activity of MgCl2 is 0.1 relative to pure, liquid MgCl2; and the pressure of Cl2 is 2x10-5 atm.

MgCl2(l) = Cl2(g) + Mg(l)

3. The goal is to make a liquid Ag-Cu alloy at 1423 K into pure Ag by reacting the copper in the alloy with the oxygen in air (21% O​2) at 1 atm to form liquid, cuprous oxide Cu2O dissolved in a molten oxide layer floating on the alloy as shown.  The activity of the cuprous oxide in the oxide covering is 0.7 relative to pure, liquid cuprous oxide. 
DATA:


2 Cu(l) + 0.5 O2(g)  =  Cu2O(l)     
∆G°= -181,420 -7.12TlnT +134T       Joules/gmole
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