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Provided: 1) Appendix Tables from Text and 2) Ellingham Diagram
1. 
 Write the letters corresponding to the TRUE statements _____________________________

a) An Equation of State for a real gas describes both the condensed and gaseous volume of a gas.
b) A value of z less than unity means the volume of a real gas is greater than the volume of an ideal gas at the same conditions.

c) An Equations of State for a real gas has three real roots for V at temperatures below the critical temperature and one real root for V above the critical temperature.

d) The Reduced Temperature is ratio of temperature and Critical Temperature.
e) The Critical Temperature is the highest temperature at which two phases can coexist.

f) The greatest departure from ideal behavior for a real gas occurs at approximately the critical pressure and critical temperature.
g) Real gases behave nearly ideally at temperatures twice their critical temperatures.
2.
Telemetry from the International Space Station shows an oxygen tank with the following readings:     TR = 1.2 and P = 180 atm.  How many gmoles of oxygen remain in the 100-liter tank? 

3.
Show on the attached Ellingham Diagram.  Show construction on the Ellingham Diagram and include it with your exam submission.  Label each construction answer with the corresponding  problem letter. 
a) The pressure of O2 in equilibrium with Ti and TiO2 at 1000°C 
b) The H2/H2O ratio in equilibrium with Ti and TiO2 at 1000°C
c) The CO/CO2 ratio in equilibrium with Ti and TiO2 at 1000°C
d) Estimate the Heat of Fusion for one gmole of Mg.
e) Circle the region where the reactive metals reside.

f) Place a box around the most noble metallic element on the diagram at 800 °C. 

4. 
Solve for the equilibrium moles of CO at 900 K for a system at a total pressure of 2 atm initially containing 3 moles of CO2, 1 mole of O2, and 16 moles of CO. 
2CO (g)  = C  +  CO2 (g) 
ΔG° = (see data)   (modified on 11/23/13)
5. 
Calculate the Gibbs energy change for the following reaction at 1000 K for the oxidation of pure, solid PbO with SO2 at a pressure of 0.2 atm and O2 at a pressure of 5 atm to form pure, solid PbSO4.
PbO (s) + SO2 (g) + 0.5 O2 (g) = PbSO4 (s)  
