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CHAPTER 1: INTRODUCTION

The vast coal resources of the United States are important assets in meeting
the current and future needs of the economy for securely supplied and
economical energy. In the future, the role of these resources in providing
energy for such uses as electric power generation and industrial applications
will undoubtedly increase. However, important issues remain to be resolved
regarding increased coal use. In particular, coal use can present important
environmental problems. Accordingly, it is essential that coal be used in
conjunction with combustion and pollution control technologies that will meet
the nation’s environmental quality standards.

Over the past 15 years, considerable effort has been directed to developing
improved coal combustion, conversion, utilization, and pollution control
technologies to provide efficient and economic energy options which will also
permit the attainment and maintenance of environmental quality objectives as
required by the Clean Air Act and other environmental legislation. In addition
to these efforts, the United States Congress made funds available for the
Department of Energy (DOE) to undertake a Clean Coal Technology (CCT)
program with the objective of conducting cost-shared clean coal technology
projects for the construction and operation of facilities to demonstrate the
feasibility for their commercial applications.

The Clean Coal Technology program is related to, but not a direct
continuation of the effort undertaken by DOE pursuant to Pub. L. No. 98-473.
In Pub. L. No. 98-473, An Act Making Continuing Appropriations for the
Fiscal Year 1985, and For Other Purposes, Congress directed DOE to solicit
expressions of interests in and proposals for, emerging clean coal technology
projects and to report to Congress on the statements of interests and proposed
projects, the potential usefulness of the technologies for which proposals or
expressions of interest were received, and the extent to which Federal
incentives would accelerate the commercial availability of the technologies.
Later, in anticipation that Congress would provide funds for conducting a CCT
program, the conference report accompanying the Supplemental Appropriations
Act of 1985 (Pub. L. No. 99-82) urged the Department to begin preparing a
competitive solicitation for clean coal technology demonstrations so that fiscal
year 1986 funds, if provided, could be obligated in a timely fashion.

In December 1985, Congress made funds availabie for a CCT program in Pub.
L. No. 99-190, An Act Making Appropriations for the Department of the
Interior and Related Agencies for the Fiscal Year Ending September 30, 1986,
and for Other Purposes. This Act provided funds "... for the purpose of
conducting cost-shared Clean Coal Technology projects for the construction
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CHAPTER 1: INTRODUCTION 1.2

and operation of facilities to demonstrate the feasibility for future
commercial applications of such technology..." and authorized DOE to conduct
the CCT program. Pub. L. No., 99-190 provided $400 million "... to remain
available until expended, of which $100,000,000 shall be immediately available;
(2) an additional $150,000,000 shail be available beginning October 1, 1986;
(3) an additional $150,000,000 shall be available beginning October 1, 1987."
However, section 325 of the Act reduced each amount of budget authority by
0.6 percent, so that these amounts became $99.4 million, $149.1 million, and
$149.1 million, respectively, for a total of 3397.6 million.

In addition, in the conference report accompanying Pub. L. No. 99-190 the
conferees directed DOE to prepare a comprehensive report on the proposals
received, after the projects to be funded had been selected. This report
fulfills that requirement. Specifically, the report outlines the solicitation
process implemented by DOE for receiving proposals for CCT projects,
summarizes the project proposals that were received, provides information on
the technologies that were the focus of the CCT program, and reviews
special issues and topics related to the solicitation.

In response to the Congressional mandate to undertake a CCT program, on
February 17, 1986, DOE issued a Program Opportunity Notice (PON) "... to
solicit proposals to conduct cost-shared clean coal technology projects to
demonstrate the feasibility of these technologies for future commercial
applications.” In response to the PON, DOE received 51 proposals to design,
build, and operate projects to facilitate the efficient, economical, and
environmentally acceptable use of U.S. coals in the nation's utility, industrial,
and other market sectors. From these proposals, DOE has selected nine
projects for award (see Exhibit 1.a).

The PON consisted of 6 sections:

) Section | outlined the departmental objectives in responding to the
Congressional mandate

) Section II contained general guidelines for the program

. Section III presented the terms, conditions and other information
that would apply to an offeror

. Section IV gave instructions for preparation of a proposal in
response to the PON

. Section V described the process for proposal evaluation and the
qualification and evaluation criteria as well as program policy
factors applicable to the evaluation selection and process
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CHAPTER 1: INTRODUCTION 1.3

. Section VI presented the policies and guidelines applicable to the
Government’s financial participation in the CCT projects.

Section II of the PON contained a number of guidelines to enhance the
proposer’s understanding of the CCT program and to assist in proposal
preparation. These guidelines required that the submissions:

1. Be open to all market applications of clean coal technology that
apply to any segment of the U. S. coal resource base, including
utilities, industry (including steel and iron ore processing),
commercial and residential markets, and transportation.

2. Be open to both new and retrofit applications whether intended to
displace oil and natural gas or to use coal more cleanly,
efficiently, or economically than presently available technology.

3., Consist of industry projects, with financial assistance available
from the government at levels up to 50 percent of project cost.

The PON also specified the allocation of Congressionally authorized funds for
the CCT program. Of the $397.6 million provided by Congress, $25 million
will be held in reserve to cover the cost of overruns in the event that the
government agrees to share such costs. In addition, 34.9 million will be
redirected to the Small Business and Innovative Research (SBIR) program.
Also, funds will be set aside for contracting, travel, and ancillary costs
incurred by DOE in implementing the CCT program. If these amounts are
allocated by year roughly in proportion to the congressional funding levels, a
CCT program budget as shown in Exhibit 1.b results. The major milestones
of the solicitation and selection process are shown in Exhibit l.c.

The remainder of this report contains information on the proposals received
and other aspects of the CCT program. Specifically, Chapter 2 of this
document provides an overview of the 51 submissions, and Chapter 3 presents
a review of special issues and topics related to the PON. The report also
contains 2 appendixes. Appendix A contains generic descriptions of the coal
technologies for which proposals were received. Appendix B presents
“summary information on each of the 51 proposals received.
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1.4
Exhibit l.a

Clean Coal Projects Selected by the DOE

Proposal
No Sponsor Technology Project Location
4 American Electric Power Pressurized Fluidized Bed Brilliant, OH
Service Corporation, Combusticn Combined Cycle
Columbus, OH Utility Retrofit
3 Babcock & Wilcox Extended Tests of Limestone Lorain, OH
Alliance, QH Injection Multistage Burner
Plus the "Coolside" Sorbent
Duct Injection Process
38 Coal Tech Corp. Slagging Combustor with Williamsport, PA
Merion, PA Sorbent Injection into
Combustor
34 Energy and Eavironmental Gas Reburning & Sorbent Springfield, IL
Research Corporation Injection retrofit into Hennepin, IL
Irvine, CA three utility boilers Bartonville, IL
20 Energy Internaticnal, Inc. Steeply Dipping Bed Rawlins, WY
Cheswick, PA Underground Coal Gasification
Integrated with Indirect
Liquefaction
48 General Electric Company Integrated Coal Gasification Evendale, OH
Cincinnati, OH Steam Injection Gas Turbine Dunkirk, NY
Demonstration Plants (2)
with Hot Gas Cleanup
19 The M.W. Kellogg Company Fluidized Bed Gas- Cairmnbrook, PA
Houston, TX ification with Hot Gas Cleanup
Integrated Combined Cycle
Demonstration Plant
25 Ohio Ontario Clean Coal-0il Coprocessing Warren, OH
Fuels, Inec. Liquefaction
22 Weirton Steel Corporation Direct Iron Ore Reduction to Weirton, WY

Weirton, WV

Replace Coke Oven/Blast
Furnace for Steelmaking



Exhibit L.b

Budget for the Clean Coal Technology Program

Congressional Appropriations

Overrun Reserve
SBIR Program
Operating Expenses

Net Monies Available for Award

( Thousands of dollars)

FY 1986 FY 1987 FY 1988
$99,400 $149,100 $149,100
6,250 9,375 9,375
1,226 1,837 1,837
1,491 1,988 1,988
$90,433 $135,900 $135,900
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1.6

Exhibit 1.c

Chronology of Major Events

Major Event Date
Source Selection Official (SSO) Designated Nov. 15, 1985
Source Evaluation Board (SEB) Constituted Nov. 19, 1985
Pub. L. No. 99-190 Signed into Law Dec. 19, 1985
Announcement of PON for Clean Coal Technology

Program Published in Federal Register (FR) Jan. 27, 1986
Announcement of PON Published in Commerce

Business Daily Jan. 28, 1986
Draft PON Issued for Comment Jan. 30, 1986
Due Date for Public Comments Feb. 6, 1986
Final PON Issued Feb. 17, 1986*
Amendment to Final PON Issued Feb. 24, 1986
Amendment Changing Date and Location of

Preproposal Conference Published in FR Feb. 25, 1986
Preproposal Conference Mar. 6, 1986
Questions and Answers (Q's & A’s) from

Preproposal Conference [ssued Mar. 24, 1986
Supplemental Q’s & A's Issued Apr. 9, 1986
Closing Date for Receipt of Proposals Apr. 18, 1986*
Public Abstracts Released Apr. 21, 1986
Letters Mailed to Offerors That Failed

Preliminary Evaluation May 16, 1986
SSO Selection July 24, 1986

* In accordance with Pub. L. No. 99-190 which provides that the PON be issued
"within 60 days following enactment” and that the proposals be submitted
"within 60 days after issuance of the general request for proposals.”



CHAPTER 2: DESCRIPTION OF SUBMISSIONS

Fifty-one proposals were received in response to the Clean Coal Technology
Program Opportunity Notice (PON). Because the PON provided broad
flexibility in defining the type of project for which a proposal could be
submitted, the proposals exhibit substantial diversity in terms of such
dimensions as technologies embraced, project scale, geographic distribution,
user sector to which the technology would apply, and type of coal used. The
following discussion provides a summary overview of the proposals received
in response to the PON. This discussion provides only limited information on
the characteristics of specific proposals; the reader is referred to Appendix
B for summary descriptions of the individual project submissions.

TECHNOLOGIES PROPOSED

The projects presented in the proposals generally could be assigned to one of
nine major technology categories. These categories and the number of
proposals received in each category are shown in Exhibit 2.a. The greatest
number of proposals received in any category was 10 and involved coal-
preparation and waste recovery technologies, In addition, relatively large
numbers of proposals were received for the surface coal gasification
category (9), atmospheric fluidized-bed combustion (7), and flue gas cleanup
(7). Together, these four technology categories account for 33 or nearly
two-thirds of the 51 proposals received. Sixteen of the remaining 18 pro-
posals were distributed among, the following technology categories: advanced
combustion (4), gasification/fuel cells {3), coal liquefaction (3), industrial
processes (3), pressurized fluidized-bed combustion (2), and in-situ (under-
ground) coal gasification (1). The remaining two proposals are listed in the
"Other" category. One of these submissions presented a technology (i.e.,
compressed air storage) that did not fit as part of the identified major cate-
gories and the second did not identify a specific technology but endorsed the
solicitation goals and the technologies that utilized lime as a processing
reagent. Only two of the technologies which were identified in the earlier
1985 request for expression of interest in and proposals for emerging clean
coal technologies — magnetohydrodynamics and alternative fuels — were not
represented in the submissions received.

Although multiple proposals were received in all but one of the technology
categories (in-situ coal gasification), there is considerable diversity in the
technological focus of the proposals within the specific technology categories.
Exhibit 2.b provides summary information on the specific technological focus
for each of the proposals and illustrates the diversity of the projects within
the specific technology categories.
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DESCRIPTION OF SUBMISSIONS 2.2

PROJECT SCALE

Project scale, as indicated by size and schedule, is another dimension on
which the 51 proposals exhibit considerable diversity. The size of projects is
indicated by coal processing or energy output capacity. The offerors have
proposed projects that range in size from 10 tons per day to 1,450 tons per
day of coal feed; 5 MWe to 250 MWe utility power output; 50 kWe to 1.5
MWe fuel cell power output; and 35 tons per day methanol to 11,750 barreis
per day of coal-derived distillate. Project schedules also vary considerably,
ranging from 12 months to 100 months depending upon the size and number of
phases that are included within the scope of the project. More specifically,
approximately half of the projects have schedules of 3 to 4 years and three-
fourths are scheduled to be completed in 5 years or less. The remaining
projects require 6 to 9 years to complete (see Exhibit 2.¢).

GEOGRAPHIC DISTRIBUTION

The locations of the proposed projects are substantially concentrated in the
coal-producing and coal-using states of the East, North-Central and Mid-
Atlantic regions. More than half of the proposed projects (i.e., 28 projects)
are located in the four state region of West Virginia, Ohio, Pennsylvania, and
Kentucky. Only 11 of the proposed projects are located west of the
Mississippi River. Exhibit 2.d indicates the locations of the proposed
projects.

MARKET APPLICATIONS

The 51 proposals encompass technologies that would apply to all of the five
major energy consumption sectors utilities, industrial, commercial, resi-
dential and transportation. However, most of the proposals (i.e., 42) would
apply although not exclusively to the electric utility sector, the nation’s
largest coal consumer. In addition, 31 of the projects would apply to the
industrial sector, the next largest coal consuming sector. The combination of
projects that would apply to the utility sector, industrial sector, or both,
accounts for all of the proposals for which there was adequate information to
identify an applicable sector(s). Ten of the proposals indicated potential
applicability to the commercial sector. The residential and transportation
sectors would each be benefited by four projects. Where projects indicated
applicability to sectors that have not traditionally used coal, coal would
generally be converted into an alternate fuel (see Exhibit 2.e).

U.S. Deparunent of Energy



DESCRIPTION OF SUBMISSIONS 2.3

TYPE OF COAL USED BY TECHNOLOGY

The domestic coal resource base exhibits widely varying properties (e.g.,
sulfur, ash, and volatiles content; heat value; hardness) depending on mining
location. Because of the wide variation in coal properties, it is important to
understand the breadth of coal types that could be used as feedstocks for the
proposed technologies. Consistent with the concentration of projects in the
Kentucky, West Virginia, Ohio and Pennsylvania region, all but six of the
demonstration projects would use high volatile, bituminous coals characteristic
of that region (see Exhibit 2.f). In 8 projects, the use of more than one type
of coal is planned. Overall, each of the four types of coal used to charac-
terize the domestic coal resource base was proposed for use in at least one
of the projects. In the majority of the projects, the proposer indicated that
the commercial version of the process under development would be able to
use most U.S. coals as feedstock (see Exhibit 2.g).

COMMERCIALIZATION POTENTIAL

One of the significant requirements of the PON was the need for the
submitting organization to discuss the potential of the technology being pro-
posed to become a viable commercial process. Information obtained in this
regard included, but was not limited to, the projected date of
commercialization, suitable coal feedstocks, scale-up factors from the
demonstration to commercial size, projected market, and estimated market
penetration by 1995. Some of the data obtained are was summarized by
major technology categories with the results shown in Exhibit 2.h.

As shown in this table, it is estimated that all technologies being proposed for
development would be ready for commercialization by 1995, Earlier dates are
projected for technologies proposed in coal preparation (i.e., 1991) and flue
gas clean-up (i.e., 1993). With the exception of in-situ (underground)
gasification, the commercial version of each technology would be capable of
handling all ranks of coal. Major differences in the technologies were
evident, however, when scale-up factors and projected size of market were
compared. The range of scale-up factors shown (i.e., from 1-1 or a com-
mercial use of the technology at the scale proposed, to 1-100 in which the
commercial size of the project would be 100-times larger than the project
proposed) again reflects the variation in stage of development of some of the
projects. The projected size of the market and the estimated market
penetration are perhaps the most uncertain data presented. The figures
should be considered only as order of magnitude estimates that may vary
considerably as a function of many market transition factors.

U.5. Deparutment of Energy



EXHIBIT 2.a

Distribution of Proposals by

Technology Caotegory

NUMBER OF

TECHNOLOGY CATEGORY ABBREVIATION PROPOSALS
COAL PREPARATION AND WASTE RECOVERY cp 10
ADVANCED COMBUSTION ADC 4

FLUIDIZED~BED COMBUSTION

ATMOSPHERIC FLUIDIZED-BED COMBUSTION AFB 7
PRESSURIZED FLUIDIZED-BED COMBUSTION PFB 2
FLUE GAS CLEANUP FGC 7
SURFACE COAL GASIFICATION GS 9
GASIFICATION/FUEL CELLS GFC 3
IN-SITU (UNDERGROUND) COAL GASIFICATION Is6 1
COAL LIQUEFACTION LIQ 3
INDUSTRIAL PROCESSES IND 3
OTHER - 2

TOTAL

51

LS
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CHAPTER 3: PRESENTATION OF SPECIAL ISSUES

ENVIRONMENTAL REQUIREMENTS

The solicitation process included an overall strategy for insuring that the
Clean Coal Technology (CCT) Program would be in compliance with the
National Environmental Policy Act (NEPA) and consistent with the Council on
Environmental Quality (CEQ) NEPA regulations and the DOE guidelines for
compliance with NEPA., This strategy included both programmatic and project
specific environmental impact considerations during and subseguent to the
selection process. The tight schedule imposed by the CCT legislation,
however, required that some modifications be made to the normally applicable
documentation and public review requirements. Moreover, the confidentiality
requirements of the competitive PON process place certain restrictions on the
NEPA review. Alternate procedures were implemented to ensure that
environmental factors were fully evaluated and integrated into the decision
making process to satisfy the Department’s NEPA responsibilities. Offerors
were requested to submit both programmatic and project specific
environmental data and analyses as a discrete part of their proposals.

The environmental data submitted in each proposal were used by the Source
Evaluation Board to prepare a report that focused on environmental issues
pertinent to decision making. This report included a project specific analysis
that summarized the strengths and weaknesses of each proposal against the
environmental health safety and socio-economic evaluation criteria, including,
to the maximum extent possible, a discussion of alternate sites and/or
processes reasonably available to the offeror, a brief discussion of the
environmental impact of each proposal, practical mitigating measures and, to
the extent known, a list of permits which must be obtained in implementing
the project. It also included a comparative programmatic environmental
impact analysis. This report and other environmental information related to
the demonstration projects proposed and the anticipated environmental impacts
of the technologies in their commercial applications were provided to the
Source Selection Official for consideration and use in the selection process.
Upon award of a Federal financial assistance instrument, the offeror will be
required to submit detailed site and project specific information. This
information will be used as the basis for site specific NEPA documents.

Environmental characteristics of each of the generic categories of
technologies proposed for demonstration (e.g. flue gas clean-up, atmospheric
fluidized-bed combustion, liquefaction) are contained in Appendix A. While not
derived from any specific proposal received in résponse to the PON, these
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PRESENTATION OF SPECIAL ISSUES 3.2

environmental characteristics provide broad indication of the potential
environmental effects and benefits of the differing technologies.

COSTS

The PON required that DOE not contribute more than 50 percent of the total
costs of the project as estimated by DOE as of the date of award of finan-
cial assistance. The validity of the cost proposed by the applicants will be
verified through pre-award audits and subsequent negotiations prior to award.
DOE, therefore, is unable to disclose any cost information regarding the nine
selected proposals at this time. Furthermore, DOE also is unable to disclose
cost information on the other proposals received under the CCT PON at this
time, since this may be confidential business information and in certain cases
could have an impact on subsequent negotiations if, for any reason, a
cooperative agreement is not actually awarded to any of the selected firms
and an additional project or projects have to be selected.

U.S. Deparunent of Energy



APPENDIX A: TECHNOLOGY DESCRIPTIONS

This appendix contains the detailed characterizations for each of the nine
emerging clean coal technologies for which proposals were received.

A.l1 Coal preparation and waste recovery
A.2 Advanced combustion
A.3 Fluidized-bed combustion

- Atmospheric
- Pressurized

A.4 Flue gas cleanup

AS Gasification/IGCC
A.6 Gasification/Fuel cell
A.7 In-situ gasification
A.8 Liquefaction

- Indirect
- Direct

A.9 Industrial processes.

These technologies are similar only in that their successful commercialization
will, in the long run, enhance the consumption of coal in the United States --
and do so in an environmentally-acceptable manner.

Each section starts with a detailed discussion of the subject technology,
followed by its environmental characteristics. Each section concludes with a
review of the status of the technology and development work in progress.

The information provided in this appendix is derived from DOE’s Fossil
Energy R&D Program.

U.S. Deparunent of Energy
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A.1 COAL PREPARATION AND WASTE RECOVERY

A.l.1 Technology Description

Coal preparation and waste recovery processes utilize technologies that can
substantially reduce the ash and sulfur contents of mined coals and high car-
bon residues, respectively. The final fuel form could be finely pulverized
coal or perhaps a coal water mixture and the end-use targets are not only
utility and large industrial boilers but also small industrial and commercial
boilers, residential furnaces and even advanced energy conversion machines
such as gas turbines and diesels.

Coal preparation processes may be divided into four categories: physical
preparation, physical cleaning, chemical cleaning, and microbial desulfuriza-
tion. Physical preparation refers to the crushing and sizing of coal and is
used at essentially all mining operations to improve coal handling and trans-
portation properties. Coal cleaning, also known as beneficiation, can be
defined as the treatment of coal to separate extraneous matter and sulfur,

In physical beneficiation, the coal is crushed typically to a size of 2 inches or
smaliler. This liberates mineral matter, including pyritic sulfur. The
crushed coal is then screen-sized into coarse-, intermediate-, and fine-size
streams. As the size of the average coal particle decreases, greater libera-
tion of the mineral matter is achieved. Offsetting this benefit, however, is
the increased difficulty of separating finer particles of coal from finer par-
ticles of mineral matter, including pyritic sulfur. Each of the streams are
processed with the coal-cleaning equipment appropriate for that size range.

Overall, the approach is dominated by separation processes based on differ-
ences in the specific gravities (densities) of the coal constituents. The
coarse~ and intermediate-sized streams are cleaned typically by specific grav-
ity devices such as cyclones and baths of liquid media with densities just
slightly- greater than that of coal. The coal tends to float while the heavier
ash and pyritic sulfur-bearing particles sink. The finest particles, although
they have the greatest separation potential, are more difficult to separate.
These are cleaned by a froth flotation process, a concept based on the dif-
ferences in surface characteristics. A combination of these processes can
remove up to 60 percent of the ash and pyritic suifur, depending on the char-
acteristics of the coal and the technologies applied. Product yields range

between 60 and 90 percent; thermal recoveries range between 85 and 98
percent.

The development and use of chemical beneficiation processes recognizes that
the sulfur in coal is present not only in an inorganic form known as pyritic
sulfur but also as chemically-bound organic sulfur. Both forms of sulfur are

U.S. Department of Energy



TECHNOLOGY DESCRIPTIONS A3

transformed into a gaseous air pollutant, sulfur dioxide (802), when the coal
is burned. Physical cleaning technologies are capable of removing about 20 to
60 percent of the pyritic sulfur, but essentially none of the organic sulfur.
On the other hand, chemical coal cleaning can remove most of the pyritic
sulfur plus varying amounts of organic sulfur. Research on chemical coal
cleaning methods is still in the early stages, but studies indicate that the costs
will be significantly more than those for conventional physical cleaning
processes.

The third advanced coal cleaning process, microbial desulfurization, is an
innovative technology. Significant advances have been achieved recently in
which it has been demonstrated that the reaction times can be reduced signifi-
cantly and the ability to degrade organic sulfur into a removable form can be
improved. This biologically-oriented organic sulfur removal technology is
capable of removing the theophrenic sulfur portion of the organic sulfur and
will generally be 20 percent more effective than physical methods for
removing sulfur.

A.1.2 Environmental Characteristics

Utility and industrial interest in advanced coal cleaning technology has become
particularly intense because of the concern over acid rain and the accompany-
ing interest in developing alternative means to reduce sulfur dioxide
emissions. The extensive application of advanced coal cleaning technologies
offers the potential to be the most cost-effective means of significantly
reducing sulfur dioxide emissions from existing electric utility, industrial, and
perhaps smaller coal-burning facilities. The benefits extend further; e.g.,
cleaning reduces the ash content of the coal, which in turn reduces the cost
of transportation {per unit of usable energy content), improves plant reliabil-
ity, reduces on-site waste disposal costs, and, by increasing the heating value
of the fuel, can improve the efficiency and reliability of plant operations.
These advantages, coupled with the reduction -- perhaps elimination -- of
post-combustion controls such as flue gas desulfurization (scrubbers), could
more than offset the cost of the advanced beneficiation technologies.

A.1.3 Status of Development and Work In Progress

The Department of Energy’s (DOE) Office of Fossil Energy (FE) is a
major sponsor of both physical and chemical coal preparation research. Some
of the work is performed in-house at DOE's Pittsburgh Energy Technology
Center (PETC). The coal from advanced cleaning processes will burn more
cleanly than most coals currently fired in industrial boilers or industrial
processes. DBoilers will usually be able to accept coals cleaned by advanced
cleaning methods, and electricity so generated could be used by all applicable
energy-consuming sectors, including commercial and institutional applications.

U.5. Department of Energy
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The advanced cleaning technologies will have wide application to both new and
retrofit installations. In fact, with full commercialization of advanced coal
cleaning technologies, it should become possible to clean the majority of
eastern coals.

Advanced Physical Coal Cleaning

Research and development studies are in progress in each of four technical

areas. A description of these processes and current R&D activities is given
below.

Heavy-Liquid Cyclone

The use of "heavy liquids" such as Freon {(DuPont’s trade name for the
fluorocarbon refrigerant) as a separating medium has been shown to yield
close to the theoretical limit of separations of coal from ash and mineral
constituents at very fine sizes (e.g., minus 400 mesh) in the laboratory. The
heavy liquid serves as the fluid in which the particles are separated by
gravity. Investigations are now in progress on some of the parameters that
affect the performance of these cyclones. This technology has been tested in
the one ton-per-hour size range, and conceivably could be introduce