Fossil Fuel – Including Syn-Fuels Internet Assignment
Name _________________


1. Coal, Oil, Natural Gas Review
Open to the    http://www.energyquest.ca.gov/story/chapter08.html 
 Read a bit about the history of oil and what happens in a refinery.


· Select http://earthsci.org/mineral/energy/fuels/fuels.htm 
· select world energy consumption then select world oil reserves
a) How do the two charts compare?



2. ANWR

· Open the site:   http://arctic.fws.gov/  (if the direct link does not work – type it in)
a)  What does ANWR  and where EXACTLY is it? 


b) Look around this site to get a sense of this place.  What animals are there? What is in the news? 
· On the left tool bar select following:

History and culture> Refuge Establishment> Refuge purposes

c) When and Why was ANWR established?
· Open  http://arcticcircle.uconn.edu/ANWR/
e) What is the controversy surrounding ANWR? If you select the controversy/debate button you will be rewarded with a multitude of articles representing both sides. Look at some of the titles. Skim one from each position.
· Open:   http://www.anwr.org/ and look around this site.
f) What position is represented here?  Do you agree—even a little bit?  Explain

3. Natural Gas

· Open to   http://www.eia.doe.gov/kids/energyfacts/sources/non-renewable/naturalgas.html 
a) Summarize how natural gas is formed.
b) What is NG primarily used for in the US?
c) What are the Environmental costs and benefits of increasing its use as a fuel source?

· Open to: http://www.hydraulicfracturing.com/Pages/information.aspx 

d) Whatch the video and summarize the process of hydraulic fracturing in the space below


· Open:  http://www.peacecouncil.net/NOON/hydrofrac/HdryoFrac2.htm
e) why are people concerned about fracking? 
Syn Fuels- 4 Major Categories




Name __________________________
A. Tar Sands:

Open to  :  http://www.worsleyschool.net/science/files/tar/tarsands.html 
1. What are tar Sands and where are they found? ________________________________________________
_______________________________________________________________________________________
2. Tar sands at the surface are mined by: _______________________________________________________
_______________________________________________________________________________________

3. If the tar sands are too deep to dig up, the oil is removed by_______________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

· Open to : http://tinyurl.com/mdqaf  aka    http://www.washingtonpost.com/wp- dyn/content/article/2006/05/30/AR2006053001429.html 
4. Discuss three environmental consequences of acquiring oil from tar sands.
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
5. Tar sand was once dismissed as a fuel source.  Why do you think there is so much interest today?
_____________________________________________________________________________________________________________________________________________________________________________________
· Open to http://tinyurl.com/yhjqo9 aka http://geology.rockbandit.net/2006/06/26/a-new-look-at-the-athabasca-oil-sands/
6. Was your response to question 5 correct? ___________


Obtaining the Crude Oil from the tar sands is only the beginning.  The oil must still be refined (broken into various hydrocarbons of various lengths).  A major proposal to pipe the oil from Canada to New Orleans refineries has been quite controversial.  As of January, 2012, the permit allowing the project to go forward was denied by President Obama. The following two articles outline the controversy and the positions of the stakeholders. You should know the issue and have an opinion. 
· Open: http://www.washingtonpost.com/national/health-science/keystone-xl-oil-pipeline-battle-has-only-just-begun/2012/01/19/gIQAUa47BQ_story.html read  

· http://www.huffingtonpost.com/edward-flattau/keystone-pipeline-deception_b_1238169.html
· http://www.reuters.com/article/2012/01/19/us-keystone-decision-idUSTRE80H1I720120119 

Oil Shale
· Open to: http://ostseis.anl.gov/guide/oilshale/   and read about Oil shale.
7. Shale is a fine grained sedimentary rock that contains a large amount of organic matter within it. This energy source has been known since antiquity, but came into heavy use in the 1800 as a source of kerosene among other things. Read the definition an origin of shale oil section and discuss the similarities with the origins of oil and coal. 

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

8. Lands leased for fossil fuel acquisition must be actively worked or leases revert to the govt.  This was part of this 1920 Mineral Leasing Act that we learned about which regulates coal, oil and NG deposits on federal lands. Many of the mining leases that were established in the 1970’s have ceased. Why do you think this is the case?

__________________________________________________________________________________________
_____________________________________________________________________________________________________________________________________________________________________________________
· Open : http://www.econbrowser.com/archives/2005/09/oil_shale_retor.html
9. Explain what retorting is and Summarize some of the environemntal concerns about the retort Process.
______________________________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________
B. Gas Hydrates (aka Methane Hydrates) 
· Open to: http: http://pubs.usgs.gov/fs/fs021-01/fs021-01.pdf     
· A second source of information is: http://energy.usgs.gov/other/gashydrates/
10. What is another name for gas hydrates?  ___________________________________________________
11. The chemical formula for the molecule that makes up most of this material is ____________________________

12. Gas hydrates are found  in (give two general areas) ________________________________________________
13. Some dangers associated with this material are ____________________________________________________
14. Gas Hydrates were once dismissed as a fuel source.  Why is there so much interest today?



C. Coal Gasification (Syn gas –a  mxture of CO, CO2 and Methane)
· Open   http://www.fossil.energy.gov/education/energylessons/coal/coal_cct5.html 
This was also discussed in the National Geographic Article The High Cost of Cheap Coal.
Search additional sites if you need clarification on this.

Here is something cool- open : http://www.pet.hw.ac.uk/research/ucg/introduction.htm
Enlarge the diagram on the right.  This is coal gasification underground –possibly minimizing many of the env and occupational hazards of coal mining.


Another source of info - http://www.canadianencyclopedia.ca/index.cfm?PgNm=TCE&Params=A1ARTA0001706 

· Open : http://video.google.com/videoplay?docid=-6150377862020060048&q=gas+hydrate&hl=en to hear about gas hydrates (headphones)
D. Coal Liquefaction
Open: http://www.canadianencyclopedia.ca/index.cfm?PgNm=TCE&Params=A1ARTA0001707
15. Coal liquefaction is a process used to turn coal, a solid fuel, into a substitute for liquid fuels such as ____________. Coal liquefaction has historically been used in countries without a secure supply of  _________________________. 

16. Coal liquefaction takes place in two main stages:

________________________________and _________________________________. 


17. As you learned in the previous segment, during coal gasification, ________ and ______________are added to raw coal, which is heated to several hundred degrees.

18. The ___________ in the coal reacts with the ___________ and water, producing other gases such as carbon dioxide, carbon monoxide (both of which are waste gases) , ________________ and _________________(energy molecules). During the 19th century, before electric lighting, this coal gas was burned to provide a light source for buildings and streets.
19. The second stage of coal liquefaction involves the use of a ____________________, over which the hot gases pass and condense into products such as kerosene, gasoline and heating oil. 

	Coal liquefaction is ________________________ to produce than fuel from crude oil and the NET energy is ___________ , since more energy is required to extract and process it. 
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