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CLOSED BOOK & NOTES - NO CALCULATORS.  SHOW ALL WORK ON THIS SHEET.  Turn in only these sheets with the problems on them.  Keep or discard all other paper.   No questions are answered by the proctor.   Make and state any assumptions you feel are required. Data sheet provided.
Data Sheet Attached: Please do not write on it.  Turn it in separately.

1. How many moles of CO2 can be contained in a 22.4 liter steel tank at 304 K and 146 atm, which is twice its critical pressure of 73 atm and how many more moles is this than would be expected based on ideal behavior?
2.
Show construction lines on the attached Ellingham Diagram and write answers below
a) 
The pressure of O2 in equilibrium with Si and SiO2 at 1200°C.

b) 
The H2/H2O ratio in equilibrium with Si and SiO2 at 1200°C.

c) 
Show by a darkened line (or lines) on the Ellingham Diagram the relative chemical potential fixed by carbon.
d) 
In a system of Ni, NiO, Mg, and MgO at 1273 K, which metal will oxidize and which oxide will be reduced.

3.
Short answer:

a) What is the difference, in words, between G and G°?
b) Write the Big 6 equations
4. Calculate which direction the reaction 
2SO2 (g) + O2 (g) = 2 SO3 (g)     
proceeds at 1000 K if the pressure of SO2 is 10 atm, the pressure of O2 is 0.01 atm, and the pressure of SO3 is 1.414 atm?   

5. Draw a calculation schematic by which you could determine the adiabatic flame temperature for the combustion of one gmole of C (graphite) starting at 800 K with air (21% O​​2  & 79% N2) at 298 K to form CO​​2.  Show how to calculate each enthalpy change and give the appropriate values for the required parameters from the data sheet.  No computation or integration is required.
Work either 6 or 7: if both are attempted and neither crossed out, only #6 will be graded.
6. Estimate the heat of vaporization of Mg from the following data, the vapor pressure at the melting point (922K) is 4.08 x 10-3 atm and its boiling point is 1363K.

7.
The volume change for one mole of Pb going from solid to liquid is 1.25 cm3/gmole.  The heat of fusion is 4,810 Joules/gmole.  What would the melting temperature be at 1000 atm?  The melting point at 1 atm is 600 K.
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