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Data Sheet Provided
R = 1.987 cal/K•gmole = 8.31 J/K•gmole


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

6 Questions

1. Short answer
a) What is the difference between G and Gº?

b) What is the relative partial molar heat of mixing for an ideal solution?

c) What is the definition of the activity coefficient, i?

d) What is the name of the equation that relates the changes of partial molar solution quantities? 
2.
Show how to find the Gibb’s Energy change and direction of the reaction at 1100 K for


PbO(l) + SO2 + ½ O2 = PbSO4(s)          (see data sheet for data)
when the pressure of SO2 is 0.1 atm; the pressure of O2 is 2 atm; the activity of PbO is 0.1 relative to pure, liquid PbO; and the PbSO4 is pure solid.

3. If G° for the molten salt electrolysis of NaCl at 1100 K by the reaction


  
NaCl2(l)= 0.5Cl2(g) + Na(l) 

is +74,000 cal/gmole, what voltage would be required to make pure, liquid Na and chlorine gas at 1 atm from pure, molten NaCl?
4.
Using the supplied Ellingham Diagram find 
(Show your construction lines or other identifying marks on the attached diagram)
a) The pressure of O2 in equilibrium with V and V2O3 at 1400°C. 


Ans:

b) The H2/H2O ratio in equilibrium with V and V2O3 at 1400°C. 


Ans:

c) If pure Ni and NiO were in the same reactor at 1200 °C with pure Al and pure Al2O3,
what would happen as the system achieved equilibrium? (Circle all correct answers)
1. The Ni would be oxidized while Al2O3 was reduced.

2. The Al would be oxidized while the NiO was reduced

3. Both Al and Ni would be oxidized further
4. The system would not react since both reactions would be at equilibrium

d) What is the melting point of Ca?  (Circle the location on the diagram.).


Ans:

e) Estimate the 
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Vaporization

ΔH

 of one mole of Zn(l).  


Ans:

5.
Set up a reaction extent problem for 


SO2 + 0.5 O2 = SO3

if there are initially 14 moles of SO2, 3 moles of  O2, and no SO3.  The K is 0.8 and the total pressure is 4 atm.

6.
Use the data sheet provided for the Ag-Al system. How much heat would be expected from mixing

a)
2 moles of liquid Al at 1338 K and 8 moles of liquid Au at 1338 K?
b) 1 mole of liquid Al at 1338 K and 1,000,000 moles of liquid Al-Au alloy of XAl = 0.1 at 1338 K?
DATA from Hultgren, et al.  All G and H data are in calories.  All S data are in calories/K
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[image: image3.png]Partial Molar Quantities for Liquid Alloys at 1338°K
Al(!) = Al (in alloy)

Al Component (1)
- — X8 - S8
*a | 2 YAl 4Gy, [AG,, |AH,, [AS, @’
1.0 | 1.000 1. 000 0 0 0 [0.000 0. 000
0.9 | 0.853 0.948 - 422 |- 142 130 | 0.412 0.203
0.8 | 0.642 0.803 - 1177 |- 584 197 | 1.027 0.584
0.7 | 0.413 0.590 - 2352 | - 1404 |- 597 1.312 0.603
0.6 | 0.195 0.325 - 4347 | - 2989 |- 2603 | 1.303 0.288
0.5 | 0.051 0.103 - 7893 | - 6050 |- 6047 | 1.379 0.002
(£.002)  |(+. 004) (£150)| (+150)] (£500)|(+. 5) (£. 5)
0.4 | 0.0077 |o.019 -12937 | -10501 [-10838 | 1. 569 -0.252
0.3 | 0.00077 [0.0026 | -19048 |-15847 |-16371 | 2. 001 -0.392
0.2 | 0.00005 | 0.00023 | -26519 | -22240 |-22583 | 2. 942 -0. 256
0.1 [ 0.000002| 0.00002 | -34456 | -28334 |-27304 | 5. 346 0.770
0.0 | 0.00000 | 0606060 | - o« | -33400 [-30724 | w 2. 000
3 A6xIp-C
Au Component Augyy = Aulin alloy),,
G GXs = < X8
o Yau | 2Gay |Gy [2H, |48, a5
0.0 | 0.00000 | 0.00011 | - o |-24205 |-16665] « ’5. 635
0.1 | 0.00003 | 0.00030 | -27657 [ -21535 | -19624 | 6. 004 1. 28
0.2 | 0.00016 | 0.00078 | -23314 | -19035 | -20135 | 2. 376 -0. 822
0.3 | 0.00058.| 0.0019 | -19799 | -16598 | -17924 | 1. 402 -0. 991
0.4 | 0.0023 |0.0058 [ -16146 | -13709 | -14255 [ 1.413 -0. 408
0.5 | 0.0116 [0.0231 | -11858 | -10015 | -10092 | 1.320 -0.058
(£.001) . J(+.002) (£250)| (£250)| (+£700)|(+. 5) (+. 5)
0.6 | 0.0545 [0.0908 | - 7736 | - 6378 | - 6174 | 1.167 0.152
0.7 |o0.188 0.268 - 4450 | - 3502 | - 3194 | 0. 939 0. 230
.8 | 0.477 0.596 - 1967 | - 1374 | - 1116 | 0. 636 0.192
.9 | 0.810 0. 900 - 560 |- 280 ]- 205]|o0.265 0.056
.0 |1.000 1.000 0 0 0 | 0.000 0. 000
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