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


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

1. Set up a reaction extent problem for 

3H2 + N2 = 2 NH3  
         KEQ = 1.2                       PT = 5 atm

The table below shows the number of moles of each component initially.  

	Species
	Moles initially
	
	

	NH3
	2


	
	

	H2
	1


	
	

	N2
	1


	
	

	total
	4


	
	


Use the attached Ellingham Diagram for the problems below.

(Show your work and submit the Ellingham Diagram.)

2. Show on the attached Ellingham Diagram 

a) The pressure of O2 in equilibrium with Ca and CaO at 1000°C

b) The H2/H2O ratio in equilibrium with Si and SiO2 at 1000°C

c) The value for Standard Gibbs Energy change for the formation of one mole of TiO2 at 1000 °C.

Refer to the data for the Al-Au system at the end of the exam for Problems 3 and 4

3. Calculate the Gibbs energy change for the oxidation of liquid Al in a liquid Al-Au alloy at a mole fraction of 0.1 with O2 at a pressure of 1x10-12 ATM to form pure, solid Al2O3 oxide.   The temperature is 1338 K (1611 ºC). 

2/3 Al(l)  +  O2(g) =  4/3 Al2O3 (s)     
 G°= -711,620 Joules/gmole O2

4.
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 = 0.7 at 1338 K?

5.
What voltage would be needed to form pure, liquid Mg from a cell at 800 K from pure, liquid MgCl2 The pressure of Cl2 is 0.1 atm?


MgCl2(l) = Cl2(g) + Mg(l)
G°= 605,000 -125.4T  J/gmole

6.  Fill in the blank.  

	To obtain in a binary alloy
	Given
	Use Method

or

Equation

	The Integral Molar Quantity


	The Partial Molar Quantities
	

	The Partial Molar Quantity #1


	The Partial Molar Quantity #2
	

	Both Partial Molar Quantities


	The Integral Molar Quantity
	


DATA from Hultgren, et al.  All G and H data are in calories.  All S data are in calories/K
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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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