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If a problem seems to be in error, state the trouble, state an assumed correction, and proceed.

1.
The Cu in a liquid Ag-Cu solution at 1423 K and a composition of XCu = 0.3 reacts with O2 at 12 atm to form pure, solid Cu2O.  Show how to calculate the Gibbs energy change, ∆G, for this process.

DATA:


2 Cu(l) + 0.5 O2(g)  =  Cu2O(s)     
∆G°= -195,000 -7.12TlnT +143T J/gmole
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2.
How many degrees of freedom are there in a system consisting of 

the pure solids: MgO(s) , MgCO3(s) , CaO(s), CaCO3(s) and the gases: CO2(g), and N2(g)?  

3. 
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
	


4. Show how to find the activity of Au in a liquid Al-Au alloy at 1338 K that is 60 atomic percent Au using the below Integral Molar Gibbs Energy of Mixing.
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5.
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?

Data for Problem 5 (Cont’d on next page)
DATA from Hultgren, et al.  All G and H data are in calories.  All S data are in calories/K
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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
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6. 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) A regular solution has an excess entropy of mixing of __________________________

e) Circle the letters the denote solutions that observe Darken’s Quadratic Formalism:
 a,  b,  c,  d.

f) On the below figure, show the areas corresponding to ln 1 and to ln 2 at X1 = 0.3.
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