COAL

How is it made?

Coal is produced by decomposition of ancient organic matter under high temperature and pressure.  Sulfur from the decomposition of hydrogen sulfide (H2S) by anaerobic bacteria becomes trapped in the coal.  The three types of coal are lignite, bituminous, and anthracite.  Bituminous is the most common reserve in the U.S.   Coal supplies 25% of the world’s energy, with China and the U.S. consuming the most.  The Clean Air Act requires up to 90% reduction in the release of sulfur-containing gases.

How is it extracted?

Surface mining and underground mining – coal that is used in solid form goes through a couple screening processes that removes foreign material, screens for size, and removes contaminants.  It is also possible to turn solid coal into a gas or liquid fuel through clean coal technologies.

What are the global demands?

Best estimates show that coal reserves will last for 300 more years, the most are in China.

What are the environmental advantages?

-Abundant, will last 300 more years

-Unidentified world reserves are estimated to last 1,000 years at current rate of consumption

-Relatively high net energy yield

-U.S. government subsidies keep prices low

-Stable, non-explosive, not harmful if spilled
What are the environmental disadvantages?

-Mining causes erosion, runoff, and decrease in biodiversity

-Up to 20% of coal ends up as fly ash, boiler slag, or sludge and releases mercury (25% of all atmospheric mercury pollution), sulfur, and radioactive particles into the air

-Underground mining is dangerous and unhealthy: mining cave-ins and other accidents, coal dust is very toxic to the lungs

-Expensive to transport and process

-Pollution cause global warming

-Carbon dioxide, sulfur dioxide, nitrogen oxides, and mercury are released into the atmosphere by the burning of coal WITHOUT EMISSION CONTROLS!

OIL

How is it made?

Produced by the decomposition of deeply buried organic material (plants) under high temperatures and pressure for millions of years.  Compounds derived from oil are petrochemicals and are used for manufacturing paints, drugs, plastics, and so on.

How is it extracted?

Oil occurs at varying depths in Earth’s crust.  Oil is usually found in a porous layer of sandstone, which is just beneath a nonporous rock such as limestone.  It can also be found in a break in the layers of the crust.  Beneath the oil, the layer of sandstone is usually saturated with salt water.  Drilling a well and puncturing the limestone layer release the oil.  The oil is usually under such great pressure that it flows naturally.  However, the pressure eventually diminishes so that the oil must be pumped.  Once the oil has been collected, it is sent to a refinery where it is cracked.  Cracking separates the oil by their boiling points.  Refining crude oil produces gasoline, heating oil, diesel oil, asphalt, etc. 
What are the global demands?

65% of oil is found in the Middle East.  U.S. oil discovery peaked in 1930 with the discovery of Spindletop, East Texas, which produced 80,000 barrels of oil per day.  As more developing countries become more industrialized, the global oil demands are increasing, thus decreasing the amount available.  

There is hope that some oil is under continental shelves.  Continental shelves are the extended perimeter of each continent and coastal plain, much of the shelf was exposed during glacial period, but now is submerged under shallow seas and gulfs.
What are the environmental advantages?

-Inexpensive, however, prices are increasing

-Easily transported through established pipelines

-High net energy yield

-Ample supply for immediate future

-Large U.S. government subsidies in place

-Versatile – used for many products

What are the environmental disadvantages?

-World oil reserves are limited and declining

-Produces pollution (SO2, NO, and CO2).  Production contaminates water

-Causes land disturbances in drilling process

-Oil spills

-Disruption to wildlife habitats

-Supplies are politically volatile

Natural Gas

How is it made?

Known as methane (CH4).  Produced by the decomposition of ancient organic matter under high temperatures and pressure.  Conventional sources are associated with oil deposits.  Unconventional sources include coal beds, shale, gas hydrates, and tight sands.  Methane can be liquefied, which allows it to be distributed worldwide.
How is it extracted?

Natural gas is typically just below the nonporous layer and immediately above the oil.  It typically flows from the wells under its own pressure.

What are the global demands?

Russia and Kazakhstan have approximately 40% of the world reserves.  The Middle East has about 25% and the U.S. has about 3%.  

What are the environmental advantages?

-Pipelines are in place, which allows it to be easily distributed and transported

-Relatively inexpensive, but prices are increasing

-World reserves are estimated to be 125 years at current rate of consumption

-High net energy yield

-Produces less pollution than any other fossil fuel

-Extraction is not as damaging

-Cogeneration: Use of natural gas to produce electricity and useful heat for space heating and hot water

What are the environmental disadvantages?
-H2S and SO2 released during processing

-Methane liquefied (LNG) is expensive and dangerous and results in a lower net energy (think laws of thermodynamics)

-Leakage of CH4 has a greater impact on global warming than CO2

-Disruption to areas where it is collected

-Land subsidence (review!)
