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PILOT DEMONSTRATION OF TECHNOLOGY FOR

THE PRODUCTION OF HIGH VALUE MATERIALS

FROM THE ULTRA FINE (PM 2.5) FRACTION OF

COAL COMBUSTION ASH

Description
Objective

The objective of the project is to develop and demonstrate technology to make new
products from coal combustion ash. In this pilot demonstration, the finest size ash
fractions are recovered for use as polymer filler or as a specialized high value
cement additive.

Background

Pulverized coal combustion produces 62 million tons of fly ash annually, of which
about 32% is utilized beneficially. Even if all of the current conventional applications
were completely saturated, there still would be more than 1/3 left to landfill. To
substantially improve beneficial use and meet the U.S. DOE stated long term goals,
new applications and markets must be found. One application with great potential is
as filler for use in plastics. For this however, the fly ash must be cleaned of
residual carbon, magnetite and soluble salts, and the finest fraction of the ash
separated and recovered.

Summary
A mobile pilot plant will be built to demonstrate technology (MicroAsh) to
produce new high value products from coal ash. The approach used is to remove
all of the contaminants from the ash hydraulically, including the carbon,
magnetite, and soluble salts. The ash is then conditioned with a patented organic
deflocculating reagent and the finest fraction is recovered. The technology
achieves high recovery in the 1µm to 2µm size range, with a mean product size
(D50) of approximately 3-4µm. The project includes an assessment of ash from
Louisville Gas & Electric six largest power plants relative to suitability for
processing. The focus of the pilot/demonstration plant operation will be to
provide process data, options for dewatering and drying, and, most importantly,
materials for testing in polymer and cement systems.

CONTACTS

Thomas J. Feeley III
Technology Manager
Environmental & Water Resources
412-386-6134
thomas.feeley@netl.doe.gov

Robert Patton
Project Manager
412-386-6455
robert.patton@netl.doe.gov
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Research
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Louisville Gas & Electric
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COST

Total Project Value
$1,593,564

DOE/Non-DOE Share
$791,441 / $802,123

PERIOD OF
PERFORMANCE

July 2003 to
October 2006

ADDRESS

National Energy
Technology Laboratory

626 Cochrans Mill Road
P.O. Box 10940
Pittsburgh, PA  15236-0940
412-386-4687

3610 Collins Ferry Road
P.O. Box 880
Morgantown, WV  26507-0880
304-285-4764

One West Third Street, Suite 1400
Tulsa, OK  74103-3519
918-699-2000

539 Duckering Bldg./UAF Campus
P.O. Box 750172
Fairbanks, AK  99775-0172
907-452-2559

CUSTOMER SERVICE

1-800-553-7681

WEBSITE

www.netl.doe.gov

Accomplishments
Tests procedures and protocols were developed to evaluate the amount of organic
dispersant that was required for each of the ash types. Six different fly ashes were
fully evaluated and characterized chemically and physically. A numerical model was
developed for the hydraulic classification and a new unique hydraulic classifier was
developed for this application. A design of the mobile pilot plant has been developed.

Planned Activities
Dispersion testing on fly ash candidate substrates is in progress. A reproducible,
batch-scale dispersion test has been developed and is in use to determine adsorption
and dispersion properties of ultra-fine ash particles, while a pilot-scale continuous
classifier has been designed, constructed, and is being tested. Evaluations of process
modeling software also are in progress. Construction of the mobile processing plant
will be initiated.

Issues
Another utility has shown interest in joining the study. As the ashes from two of the
power plants that were initially examined were of such poor quality, it may be
advisable to add additional plants to the test series. This would also increase the
number of participants in the study.
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