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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
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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


