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1.
What cell potential would be required to produce Mg(l) and Cl2(g)  from MgCl2(l)?  The activity of the MgCl2 is 0.5 relative to the pure liquid. The pressure of chlorine is 1.1 atm and the temperature is 1000 K.

2.
Ten moles of an ideal gas at 2 atm and 500 K are isothermally compressed to 10 atm.


a)  How much heat was required?

b) How much work was required?

c) What was the change in Internal energy and Enthalpy

d) What was the change in Entropy for the gas?

3.
What is the maximum theoretical amount of work that could be obtained from 1000 Joules of heat from a boiler at 500 C if the coldest heat sink available is at 300 C?

4.
Estimate the melting point of ice at 200 atm.  The heat of fusion for ice is approximately 340 J/gram and the density of ice is 0.9 grams per cubic cm.

5.
Find the adiabatic flame temperature for the combustion of C2H2. With O2.  The O2 and the C2H2 start at 298°K.  Use the data provided below only.

C2H2 (g)+ 2.5O2(g) = 2CO2 (g) + H2O(g)


Species
Heats of Formation
Cp   



(calories/g mole at 298°K)
(cal/ gmole °K)


C2H2(g)
54,190
19.0


H2O(g)
-57,800
10.5


CO2(g)
-94,000
13.6


O2(g)

8.6


N2(g)

7.0

6.
How many degrees of freedom are there in the following system at equilibrium: solid Fe, solid FeO, solid C, CO2 gas, CO gas, and N2 gas?

7.
Show on the attached Ellingham Diagram the pressure of O2 in equilibrium with Ti and TiO2 at 1000°C?
8.
Refer to the attached FeO-SiO2-Al2O3 phase diagram and indicated bulk composition.


i) What are the final three crystals? 

ii) What is the first crystal and at what temperature does it first?

iii) What is the second crystal and at what temperature does it first?

iv) What is the third crystal and at what temperature does it first?

v)  What is the percentage liquid at 1300 C?
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E. F. Osborn and Arnulf Muan, revised and redrawn “Phase Equilibrium Diagrams of Oxide Systems,” Plate 9, published by the
American Ceramic Society and the Edward Orton, Jr., Ceramic Foundation, 1960.




From Phase Diagrams for Ceramists: American Ceramics Society

DATA

∆G EQ \o(\s\up6(o),\s\do4())  values are in cal/gmole
MgCl2(l) = Mg(l) + Cl2(g)

∆G°1000 K = 115,000 cal/gmole

Si(1) + 02(g) = Si02 (B-quartz)

∆G EQ \o(\s\up6(o),\s\do4(R))  = - 226,500 + 47.50 T  cal/gmole

Fe(1) + 1/2 02(g) = Fe0(1)

∆G EQ \o(\s\up6(o),\s\do4(R))  = -56,900 + 11.82T  cal/gmole
SO2 + 0.5 O2 = SO3


∆G EQ \o(\s\up6(o),\s\do4(R))  = -94,600 + 89.37T  cal/gmole

0.5 O2(g) =  EQ \o(O,_)  



∆G°  = -28,000 - 0.69T  (cal)

Other Information 
F = 23,061 cal/(volt*equiv)

R = 1.987 cal/gmole-K = 0.08205 L*atm/K*gmole

Bulk Comp









