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R = 1.987 cal/K•gmole = 8.31 J/K•gmole


F = 23,060 cal/volt•gram equivalent = 96,259 cal/volt•gram equivalent

1. Dry ice (solid CO2) is so named because it never melts at atmospheric pressure.  Its vapor pressure is above 1 atm at its melting point so it is long sublimated before melting.  The vapor pressure of dry ice is 5.11 atm at its melting point (-56.6 ºC, 216.4 K) and drops to 1 atm at (-78.5 ºC, 194.5 K).  Determine the heat of sublimation for dry ice from these data.

Use the attached Ellingham Diagram for the problems below.

(Show your work and submit the Ellingham Diagram.)

2. Show on the attached Ellingham Diagram 

a) The pressure of O2 in equilibrium with Ti and TiO2 at 800°C

b) The H2/H2O ratio in equilibrium with Ti and TiO2 at 800°C

c) The CO/CO2 ratio in equilibrium with Ti and TiO2 at 800°C

3. Set up a reaction extent problem for 

3H2 + N2 = 2 NH3  
         KEQ = 1.2                       PT = 5 atm

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

	Species
	Initial

Moles

	
	

	NH3
	0

	
	

	H2
	10

	
	

	N2
	4

	
	

	total
	2

	
	


Refer to the data for the Al-Au system at the end of the exam for Problems 3 and 4

4. What is the volume of one gmole of CO2 at 304 K and 219 atm, which is three times its critical pressure of 73 atm?
5. a) 
Calculate the Gibbs energy change for the oxidation of pure, liquid Al with O2 at a pressure of 

1x10-12 atm to form pure, solid Al2O3 oxide.   The temperature is 1338 K (1611 ºC). 
2/3 Al(l)  +  O2(g) =  4/3 Al2O3 (s)     
G° 1338 K = -711,620 Joules/gmole O2
b)
Which direction does the reaction proceed if the Gibbs energy change is less than 0?







