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Abstract:              Coal is the most abundant energy source in the world.  In the U.S., 94% of the fossil fuel 
reserves are coal.   Today, coal is used to produce well over half of the nation's electricity.  However, coal has 
a low hydrogen content, is a solid, has much variability, and contains potential pollutants.  To reduce the 
difficulty of using coal, certain specialized shipping methods (unit trains) are used, boilers are built for each 
type of coal, and the pollutants Sox and Nox are removed after combustion by scrubbing and catalytic 
conversion.  Thus, coal usage typifies conventional processing methods.  Is there any "green" technology for 
processing coal?  We believe the answer is "yes": the Charfuel Process. The Charfuel Process concept in 
simply, why not apply the principles of oil refining to coal?  In oil refining, the crude petroleum is 
hydrocracked thermally and catalytically to produce a slate of products (naphtha, gasoline, diesel fuel, 
kerosene, heating oil, fuel oil, asphalt, coke), the total value of which is greater than the cost of the crude oil 
plus the cost of refining.  Also, refining removes pollutants such as sulfur.  Thus, oil refining is actually both a 
value-added technology and a "green" technology as it both increases the value of the raw material and 
eliminates the pollutants in the raw material before sending the products to market.  The hydrocracking of coal 
is a more difficult chemical process due to the chemical nature of coal, but it has been accomplished using the 
patented Charfuel Process.  The technology involves heating powdered coal with an internally produced, 
hydrogen-rich gas at a very high rate to about 850 degrees C at a pressure of about 33 atm and limiting the 
hydrocracking reaction to a very short time (about 40 ms) before quenching.  The resultant (solid) char and 
gases are then separated; the condensable, an "oil", are removed; and the noncondensable gases are treated as 
in an oil refinery, removing the sulfides as sulfur and the nitrogen as ammonia with the remaining gas (mostly 
methane) being subjected to a partial oxidation to produce hot CO and H2, which are used to heat the coal and 
provide the reducing, hydrogen-rich gas for the basic hydrocracking of the coal.   
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