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SYNTHETIC FUEL AND METHODS FOR
PRODUCING SYNTHETIC FUEL

This application claims the benefit of U.S. Provisional
Application No. 60/185,144, filed Feb. 25, 2000 and by U.S.
Provisional Application No. 60/191,911, filed Mar. 24, 2000.

FIELD OF THE INVENTION

The present invention relates generally to fuel additives
and more specifically to the production of synthetic fuel
having a demonstrable chemical change.

BACKGROUND OF THE INVENTION

There are many environmental challenges associated with
the production of power by combustion. The mere acts of
mining and transporting coal to the coal-fired power plants
results in the generation of tons of coal fines (fugitive
particles of coal dust). For the most part, these fines are not
directly usable, and therefore large quantities of material are
wasted and represent a environmental hazard and expensive
disposal problem. Typically, coal fines are disposed of at or
near the mine site in unsightly piles, trenches, or ponds.
Currently, there are over two billion tons of discarded coal
fines throughout the United States. While a portion of coal
fines can be combined with coarser fractions of mine pro-
duction for sale, the inclusion of fines often reduces the
quality of the product below market requirements. Accord-
ingly, coal fines handling, storage and disposal operations
represent a significant and unproductive expense for the
industry.

One approach to addressing the problem of coal waste is
to form the fines into briquettes, which can be transported to
power plants easily and once there, utilized efficiently. In the
recent past, briquetting was thought to be the most desirable
way to handle coal fines. Regrettably, power plants that used
briquetted coal fines have had many handling problems
associated with attempts to burn these products. These
problems have been attributed to the methods of briquet
manufacturing.

Generally, briquets are formed in two ways; either with a
large amount of hydrocarbon or inorganic binder. Typically,
in the case of hydrocarbon binders, asphalt cement or asphalt
emulsions are mixed with the waste coal fines at levels
above 5 percent by weight of the coal fines and then
compressed into pellets or briquets. Power plants that utilize
these briquets find buildup due to sticking of asphalt and
coal fines on coal conveying equipment. Sticking in the
bottom cone portion of the silo is a particular problem
because it reduces fuel flow from the silo, which results in
additional maintenance and reduced fuel flow. From the silo,
the coal is passed through a size reduction mill to produce
coal dust, which is then typically pneumatically conveyed to
the burner nozzle. Because of the increased temperature in
the mill, the asphalt becomes sticky, and briquets that are
bound with hydrocarbon take on a taffy consistency rather
than being reduced to powder. The result is reduced fuel flow
through the mill and less fuel reaching the burner.

A second way to briquet is to use an inorganic binder, such
as lime (calcium oxide or calcium hydroxide) or portland
cement. These inorganic binders are normally added at
concentrations of about 5 percent to 10 percent by weight of
the coal fines. One problem with these binders is that they
significantly reduce the heating value of the coal and
increase the ash of the coal. This increases the loading on the
pollution control equipment resulting in the increased risk of
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exceeding air pollution limits. Additionally, the ash fusion
temperature of the coal is significantly reduced leading to a
tendency to form slag around the burner. The production of
slag in this manner increases burner maintenance and, in
severe cases, leads to the burner being shut down completely
so the slag can be removed. Finally, the practice of adding
lime and cement binders in a dry state to coal can result in
a exothermic reaction, which causes the coal to ignite after
the briquets are placed in storage. Such storage pile fires are
a safety and environmental concern as well as a waste of fuel
material. Due to power plant burner fouling and transpor-
tation difficulties, briquetted coal fines are now considered a
less desirable alternative fuel for power plants.

In spite of the issues surrounding the use of coal fine
briquettes, recent changes in the law provide incentives for
converting coal waste into synthetic fuel. To encourage the
use of other fuels and to encourage the cleanup of fugitive
coal fines and other high BTU matter that can be used as
fuel, Section 29 of the IRS Tax Code provides tax credits for
synthetic fuels produced from coal, municipal waste or
biomass in a synthetic fuel plant. A significant tax credit is
given to synthetic fuel plants based on the amount of
synthetic fuel they utilize and its heating value. The code
provisions were enacted to provide incentives to recover
waste coal fines currently stored in holding ponds around the
country, to recover the heating value from the voluminous
amounts of municipal waste generated annually, to provide
an incentive to substitute biomass for coal, petroleum and
natural gas during the generation of electricity, and to reduce
reliance on foreign fuel sources. Synthetic fuel plants that
qualify for this tax credit can produce fuel for lower prices.
Power plants can then purchase this inexpensive synthetic
fuel and thereby not utilize natural resources and have an
incentive to substitute coal, biomass, or municipal waste for
imported petroleum and natural gas.

Synthetic fuel is combustible material that has undergone
“chemical change.” This chemical change is generally deter-
mined utilizing chemical analysis equipment. Infrared spec-
troscopy (FTIR) is the method of choice for identifying
changes in the molecular bonding or organic matrices such
as those of combustible. In simple terms, absorption of
infrared radiation occurs when the frequency of vibration of
two atoms that are bound together by covalent or hydrogen
bonding corresponds to the frequency of the radiation with
which the sample is irradiated. The frequency at which a pair
of bonded atoms oscillate is governed primarily by the
identity of the atoms and, to a lesser extent, by their bonding
environment, i.e., neighboring atoms or groups to which
they are attached. Thus, an infrared spectrum can provide
precise qualitative and semi-quantitative information on the
nature of the molecular bonding within a given sample.
Further, since infrared radiation is absorbed only by molecu-
lar bonds as opposed to individual atoms, changes in such
absorption can be attributed to alterations in the molecular
structure. This method is particularly sensitive to absorption
by organic components and is useful for many inorganic
components, though, in general, the sensitivity is not as great
for the latter.

Of course, utilizing synthetic fuel and obtaining a tax
credit cannot be counterproductive for power plants, or the
plants will not be motivated to take steps to seek the tax
credit. Therefore, obtaining and utilizing synthetic fuel is
just the beginning of a power plant’s fiscal concerns. In
order to run efficiently, the power plant coal burner must
utilize coal crushed to a uniform size and maintain a constant
temperature. If the coal burner temperature is too low, slag
will form in the burner. Slag periodically needs to be cleaned






