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(The fuel quantities below assume 100% conversion efficiency. As most power 
generation/distribution systems only achieve 30% - 35% efficiency, the actual quantity of fuel used 
to power a 100 W light bulb in your home will be about three times the quantity shown.)

 166 kg of wood
 117 to 210 kg (257 to 462 lb) of coal
 73.34 kg (161.6 lb) of kerosene
 78.8m³, of natural gas
 58 kg of Methane
 .006 kg (.014 lb) of uranium
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 Anthracite
 Carbon content (86-98%); Heat value = 15,000 BTUs/lb
 Most frequently associated with home heating
 7.3 billion tons of reserves in the U.S.; mostly in 11 northeastern PA counties

 Bituminous
 Carbon content = 45-86%; Heat value = 10,500 – 15,500 BTUs/lb
 Most frequently used to generate electricity and make coke for steel industry
 Most plentiful form of coal in U.S.

 Sub-bituminous
 Carbon content = 35-45%; Heat value = 8,300 – 13,000 BTUs/lb
 Lower sulfur content than other types = cleaner burning
 Reserves in half-dozen Western US states and Alaska

 Lignite
 Carbon content = 25-35%; Heat value = 4,000-8,300 BTUs/lb
 Mainly used for electric power generation
 Sometimes called brown coal; Geologically young

U.S. Proved recoverable coal reserves at the end of 2006
• 111,338 million tonnes of Bituminous & Anthracite
• 135,035 million tonnes of Sub-Bituminous & lignite
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https://eed.llnl.gov/flow/images/LLNL_Energy_Chart300.jpg
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 Carbon intensity of Coal is Very High 
(92g CO2/MJ)

 One typical plant = 3 million tons/year CO2
 US produces 1.5 billion tons/year from coal 

burning power plants
 If 60% of the US CO2 from coal were 

captured for sequestration, it would be 20 
million barrels a day

The Future of Coal, MIT, 2007
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http://www.tva.gov/power/coalart.htm
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Thermal Energy in Fuel

Electricity Produced

Influenced By:
• Fuel Source
• Plant Design
• Environment

Lower efficiency = More coal burned per unit electricity 
produced.

The Future of Coal, MIT, 2007
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Pressure Temperature Efficiency

Subcritical
<22.0 Mpa
(16.5)

550C 
(540C)

33%-37% 
(34%)

Supercritical
>22.0 Mpa
(24.3)

>550C 
(565C)

37%-40% 
(38%)

Ultra-Supercritical Up to 32 Mpa 610C 43.30%

The Future of Coal, MIT, 2007
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Gasification (IGCC)

Coal + H2O  H2 + CO

The Future of Coal, MIT, 2007

HO

NH2
Banerjee et al. Science 319:939-943

Kintisch Science 317:184-186
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73 % of original efficiency 79% of original efficiency

The Future of Coal, MIT, 2007

CO + H2O H2 + CO2

Coal + H2O  H2 + CO

The Future of Coal, MIT, 2007
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Fall 2008

 Subcritical : $41.3/ton
 Supercritical:  $40.4/ton
Ultra-supercritical: $41.4/ton
 Fluidized bed combustion: $39.7/ton
 IGCC:$19.3/ton

Spring 2008

The Future of Coal, MIT, 2007
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 First test plant for CCS
 30 MW plant, cost $70m Euros

 U.S. Average = 976 MW

 CO2 separated, condensed, 
transported to gas field,
forced 1,000 m underground

 Larger demonstration project 
slated for 2015

http://www.nytimes.com/
http://www.nytimes.com/adx/bin/adx_click.html?type=goto&page=www.nytimes.com/printer-friendly&pos=Position1&sn2=336c557e/4f3dd5d2&sn1=606e0675/3f0637d8&camp=foxsearch2008_emailtools_810901d-nyt5&ad=youngatheart2.29.8&goto=http://www.foxsearchlight.com/youngatheart/
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 World power demands are expected to rise 
60% by 2030.

 Coal is a huge part of global energy use and is 
likely to remain important

 Technology exists to remove 90% of CO2, 
99% of sulfur dioxide, 99% of particulates, 
and 90% Nox

 Costs of implementing these technologies 
are large and possibly prohibitive


