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Part I

30 points

1)
A stability diagram for the Ni-S-O system is to be drawn.  The vertical coordinate is Log PSO3 and the horizontal coordinate is Log PO2.  The condensed compounds present are Ni, NiS, NiSO4, Ni3S2, and NiO.  The gases present include S2, O2, SO2, and SO3.

i) Sketch the diagram showing the relative position of each compound: Label phases and coordinates.


ii) What is the slope of the line along which NiS and Ni3S2 are in equilibrium?

iii) What would be the slope of a line of constant S2 gas?   

24 points

2.
The roaster diagram for the Pb-O-S system looks like the sketch below.  Describe how to compute at any one temperature the position of the PbO/PbO•PbSO4 line. Begin with 

PT = PO2 + PSO2 + PSO3.








Part II

2 points per each of 23 questions: 46 points total  - PUT ANSWERS ON THE ACCUSCAN FORM
1.
What company proposed the first modular nuclear reactor and what fuel was used in the reactor? 

a) 
Sony and Thorium

b) 
Toshiba and Thorium 

c) 
Toshiba and Indium 

d) 
Sony and Indium 

 

2. Which of the following is not part of the N2N plan
a) Promote Natural gas and Nuclear power through target use of tax incentives

b) Encourage oil and gas production in the U.S.

c) Continue promoting energy efficiency

d) Remove tax incentive from wind energy

e) Continue working on renewables and energy storage technologies such as batteries and compressed air energy

3. 
From 1990 to 2007, how has the percent CO2 emissions per capita changed for the U.S.?

a) 
-29.2%  

b) 
-1.8%  

c) 
37% 

d) 
132%

 

4.
Compared to renewable energy sources, the power density of hydrocarbon-based fuel is


a) 
Much lower

b) 
A little less
c) 
About the same

d) 
Much higher.

5.
What are the three primary sources of energy in the United States?

f) Coal, Petroleum, and Solar
g) Petroleum, Hydroelectric, Nuclear
h) Natural Gas, Nuclear, Coal    
i) Coal, Petroleum, and Natural Gas

6. What is the correlation between a country’s standard of living and their per capita power consumption?  
a)
Inverse

b)
Little to none

c)
Direct

7. Which best describes growth rates for coal vs. alternative sources? 

a) % Coal Increase > % Alternative Increase  &  Coal Use Increase> Alternate Increase

b) % Coal Increase > % Alternative Increase  &  Coal Use Increase< Alternate Increase

c) % Coal Increase < % Alternative Increase  &  Coal Use Increase> Alternate Increase

d) % Coal Increase < % Alternative Increase  &  Coal Use Increase< Alternate Increase

8. Bryce said, "Without _______, there is no commerce." 
a) Courts

b) Energy

c) Oil

d) Electricity
9. If the energy consumption on Earth were measured in barrels of oil equivalent per day, how many barrels of oil equivalent would be consumed on a daily basis?

a)
589 thousand

b)
226 million

c)
628 billion

d)
7.1 trillion

10. Roughly 20% of electricity consumed in the United States comes from nuclear power. Worldwide, how does the United States rank in terms electricity generated from nuclear power?

a) 1st 
b) 2nd 
c) 4th 
d) 6th   

11. Match the power densities with source

1)
300 HP/Acre 

__ Natural Gas

2)
287 HP/Acre

__ Solar Power

3)
36 HP/Acre 

__ Wind Power

4)
6.4 HP/Acre

__ Nuclear Power

5)
0.25 HP/Acre

__ Corn Ethanol



a)
b) 
c) 
d) 


1
3
1
2


2
2
5
3




5
5
4
4



3
1
2
1



4
4
3
5
12. By 2030 wind power is estimated to be able to reduce under optimistic assumptions what percentage of the world's annual CO2 production?
a) 
0.1          
b)       1         
c)   
   4            
d) 
15

13. What percentage of the maximum energy capacity of wind power is actually obtainable?
a) 
  5          
b) 
15         
c) 
35            
d) 
65

14. Since using wind power, Denmark has shown a reduction in CO2 emissions.  (T or F)
15. The best backup for wind power plants is to use

a) Solar power facilities
b) Hydro power facilities 
c) Natural gas facilities
d) Coal plants

16. How many hours a day do natural gas facilities that back up wind power plants need to be staffed?

a) 2 

b) 5 

c) 18 

d) 24

17. If the US would use more hybrid cars, wind turbines, etcetera, we would be free of international entanglements and the need to import oil and other strategic commodities. (T or F)
18. Mercury is a by-product of 

a) Coal-fired power plants

b) Solar cell use

c) Nuclear power generation

d) Wind generator production 

19. To replace 10% of our (USA) oil use with cellulosic ethanol, an area the size of which state would need to be used to supply the biomass.

a)
New Jersey

b)
Ohio

c)
Oklahoma

d)
Texas

20. The energy density of gasoline is how many times greater than the energy density of advanced electric batteries?

a) 
2

b) 
5

c) 28

d) 80

21. What form of drilling was used to extract natural gas form shale? 
a) Hydro-fracturing 

b) Flame penetration

c) Wildcat

d) Impact Tool
22. The _______________________________ is why America has become so prosperous and continues to lead the world in developing new technologies to extract hydrocarbons.

a) 
Bill of Rights
     

b) 
Private ownership of Mineral Rights      

c) 
Well-developed Regulatory System

d) 
American Education System

23. What two energy sources receive the largest amount of government subsidies?
a) 
Wind


b) 
Natural Gas



c) 
Oil

d) 
Solar
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