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Met 320
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Constants:

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


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

1. Ten moles of ideal gas are compressed from 1 atm to 10 atm.  Find q, w, U, and S if the process occurred

a) Isothermally

b) Adiabatically

c) Isochorically

2. Write the Fundamental Equations for a closed system.

3. According to Table AV on the accompanying data sheet, Fe and Fe are in equilibrium at one atmosphere and 1187 K.  What would this equilibrium temperature be at 1000 atm?  The respective densities of alpha and gamma iron are 7.88 and 8.14 g/cm3 and the molecular weight of iron is 55.85.

4. Show on the attached Ellingham Diagram 

a) the pressure of O2 in equilibrium with Ti and TiO2 at 1200°C

b) the CO/CO2 ratio in equilibrium with Ti and TiO2 at 1200°C

5. What cell potential would be required to produce Mg (l) and Cl2 (g)​ from MgCl2 (l) at 888 ºC ?  Assume the MgCl2 is pure, that the Mg has an activity relative to pure liquid Mg of 0.45, and that the pressure of the Cl2 is 0.3 atm.
6. Use the data given below for the liquid Cu-Sn system at 1400 K to determine the enthalpy change when one mole of Sn is dissolved in a large quantity of Cu-Sn alloy having a mole fraction of Cu of 0.6. (assume all components start in the liquid state at 1400 K)


Integral Molar Heats of Mixing for Liquid Cu-Sn Alloys at 1400 K

XSn
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9



 (cal/mole)
-666
-979
-934
-715
-475
-264
-97
13
52

7.
For the batch composition indicated by the “◘” on the attached CaO-SiO2 Al2O3 ternary phase diagram,

a) Short answer

i. What is the first crystal?

ii. What are the final three crystals?

iii. What is the temperature of last liquid?

b) Characterize the system at 1200 °C
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