SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

DEPARTMENT OF MATERIALS & METALLURGICAL ENGINEERING

MET 320
Final Exam
Dec.18, 2003

Constants:

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


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

1.
Write the fundamental Equations for a closed system 

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


a)  What is the final temperature?


b)  How much heat was required?


c)  How much work was required?

3.
What is the maximum amount of work that could be obtained from 1000 BTU’s of heat from a boiler at 900 K if the coldest heat sink available is at 300 K?

4.
A railroad tanker has wrecked and caught fire.  There are sealed canisters of liquid ammonia, NH3, near the fire in a pool of boiling water at 100 ºC.  What is the pressure of NH3 in the bottles?  The heat of vaporization of ammonia is 21,725  J/gmole and boils at –33 ºC.

5.
Find the adiabatic flame temperature for the combustion of C2H2 with pure 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.
Would a gas with a partial pressure of Cl2 of 10-10 atm react with liquid Na to form liquid NaCl at 1000 K?  Show your work.

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

G° = - 375,232 + 58.508T   J/gmole

7.
Show on the attached Ellingham Diagram the pressure of O2 in equilibrium with Ti and TiO2 at 1000°C?
8.
Pure, liquid LiCl at 1000 K is to undergo electrolysis to form Cl2 gas at a pressure of 0.5 ATM and pure, liquid lithium.  What cell potential is needed?  See the JANAF Table for data.  (All JANAF data are in Kcal.) 
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