
ANL/CNSV-TM-60 

Proceedings of the International Conference on 
Prepared Fuels and Resource Recovery Technology 

February 10-13, 1981 

Nashville, Tennessee 

nrTFPII TO priTJ'T.'^'!>V TUT 

mmmm 

ARGONNE NATIONAL LABORATORY 

Energy and Environmental Systems Division 

prepared for 

U. S. DEPARTMENT OF ENERGY 
under Contract W-31-109-Eng-38 



The facilities of Argonne National Laboratory are owned by the United Sutes Government Und the " ' ^ ^ ' ' ' " " ' " " 
(W-31-109-Eng-38) arrong the U.S. Department of Energy, Argonne Universiliei Association and The '^ '" ' " '^ ' 7 ' ^ ^ " ! ° ' * ° 
University employs the staff and operates the Laboratory in accordance with policies and programs formulated, approved and 
reviewed by the Association. 

IV1EMBERS OF ARGONNE UNIVERSITIES ASSOCIATION 

The University of Arizona 
Carnegie-Mellon University 
Case Western Reserve University 
The University of Chicago 
University of Cincinnati 
Illinois Institute of Technology 
University of Illinois 
Indiana University 
The University of Iowa 
Iowa State University 

The University of Kansas 
Kansas State University 
Loyola University of Chicago 
Marquette University 
The University of Michigan 
Michigan State University 
University of Minnesota 
University of Missouri 
Northwestern University 
University of Notre Dame 

The Ohio State University 
Ohio University 
The Pennsylvania State University 
Purdue University 
Saint Louis University 
Southern Illinois University 
The University of Texas at Austin 

Washington University 
Wayne State University 
The University of Wisconsin-Madison 

NOTICE 

This report was prepared as an account of work sponsored by an agency of the United States Government. Neither the 
United Slates Government or any agency thereof, nor any of their employees, mike any warranty, express or implied, 
or assume any legal liability or responsibility for the accuracy, completeness, or usefulness of any information, 
apparatus, product, or process disclosed, or represent that its use would not infringe privately owned rights. Reference 
herein to any specific commercial product, process, or service by trade name, mark, manufacturer, or otherwise, does 
not necessarily constitute or imply its endorsement, recommendation, or favoring by the United States Government or 
any agency thereof. The views and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 

This informal report presents preliminary results of ongoing work or work that is more limited in scope and 
depth than that described in formal reports issued by the Energy and Environmental Systems Division. 

Printed in the United States of America. Available from National Technical Information Service, 
U. S. Department of Commerce, 5285 Port Royal Road, Springfield, Virginia 22161 



ARGONNE NATIONAL LABORATORY 
9700 South Cass Avenue 

Argonne, Illinois 60439 

ANL/CNSV-TM-60 

PROCEEDINGS OF THE INTERNATIONAL CONFERENCE 

ON PREPARED FUELS AND RESOURCE RECOVERY TECHNOLOGY 

February 10-13, 1981 

Nashville, Tennessee 

Published April 1981 

Prepared for 
U.S. DEPARTMENT OF ENERGY 

Assistant Secretary for Conservation 
and Solar Energy 

Office of Energy from Municipal Waste 



is 

M 

k 

nt 

leth 



FOREWORD 

In response to the growing need for information on the use of prepared 

fuels for wa.ste-to-energy projects, the U.S. Department of Energy (DOE) and 

the U.S. Environmental Protection Agency (EPA) sponsored a conference in 

Nashville, Tennessee, February 10-13, 1981. These proceedings document 

presentations at that conference. 

Recognized authorities in various areas of prepared fuels technology, 

as well as experts in the financing and marketing aspects of prepared fuels, 

discussed the front-end technology of preparing solid waste for resource 

recovery and the marketing requirements of the various energy applications 

for prepared fuels. One day of the three-day conference was devoted to 

presentations by manufacturers of prepared fuel systems who described their 

systems. One half-day session considered timely issues on waste flow control. 

The International Conference on Prepared Fuels and Resource Recovery 

Technology was coordinated by Caroline Brooks, Technology Transfer, Energy 

from Municipal Waste Program, Energy and Environmental Systems Division, 

Argonne National Laboratory. These proceedings were edited by Diane Wallin. 
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PREPARED FUEL SYSTEMS: SELECTING AN OPTION 

Stephen G. Lewis 

The MITRE Corporation 
Bedford, Massachusetts 01730 

ABSTRACT 

The question of selecting a resource recovery technology option 
is discussed. Approaches are discussed and experiences are given to 
illustrate why decisions were made to pursue prepared fuel systems. 
It is concluded that selecting an option involves full consideration 
of not only the technology, but company qualifications, costs, and 
the nature of the business deal. 

BACKGROUND OF THE TECHNOLOGY 

In the e.=irly 1970's a number of serious efforts were launched in the 
United States to develop a new technology for recovering both materials and 
energy from municipal solid waste. This technology was based on the many 
years of experience in separating materials in the minerals and mining indus­
try, combined with unit processes from other fields, such as the paper and 
agricultural industries. There was immense interest in resource recovery 
which was, at that time, the recovery from materials fraction in solid 
waste of ferrous metals, glass, aluminum and othf-.r non-ferrous metals. The 
refuse-derived fuel processed was viewed almost as a by-product; it was to 
be burned as a supplementary fuel in existing coal-fired units to help pro­
duce steam. Very soon this view changed. Refuse-derived fuel was recognized 
to be a valuable fuel, and process designs began to concentrate on this prod­
uct even more than on the materials fraction. Dedicated boilers quickly be­
came a part of designs to provide a complete system which would produce steam 
or electric power. We now refer to this technology as RDF (Refuse-Derived 
Fuel), front end separation, or prepared fuels systems. 

Most of us are familiar with the pioneering work at the U.S. Bureau of 
Mines and the EPA-sponsored testing and experimentation at St. Louis, Mis­
souri. We watched those in Madison, Wisconsin taking a relatively simple ap­
proach to designing the recovery process, while firms experimented with 
greater complexity — and hoped for greater utility — in Brockton, Massachu­
setts and Rochester, New York, among other locations. Major U.S. firms were 
racing to establish a foothold in the marketplace to capture a slice of what 
promised to be a multi-billion dollar market. No one can deny that at the 
time advertising outdistanced performance by a sizable margin. 



I recall reviewing in 1975 RDF system proposals from firms who had never 
assembled such a system, did not produce or operate such unit processing 
equipment, and had no customer for the RDF to be produced. One company pro­
posed an RDF system and, when it was rejected during a preliminary evalua­
tion, .switched to a mass burning system. It is ironic that its final propos­
al was for a pyrolysis system. That proposal also was unsuccessful. During 
this same era, it was EPA's semi-official position that mass burning was not 
resource recovery at all — it was incineration. This position, of course, 
soon changed. 

All of us have matured in the past few years; people and technology, as 
well as industry and government that combines the two to solve a problem. In 
spite of technology difficulties — and some of these are indeed important — 
both RDF and mass burning have emerged as resource recovery technologies 
which this nation is definitely going to depend on. Other technologies in­
volving chemical, thermal, or biological decomposition are In earlier stages 
of development. 

In terms of proven capability, mass burning has a distinct advantage. In 
Europe this technology has been in use for over 30 years and there are over 
250 mass burning facilities operating in major cities worldwide. Also, ex­
clusive of mass burning, almost all methods of resource recovery require 
mechanical preseparation, whether firing a fuel in a dedicated boiler, cofir-
Ing with coal in a separate unit, or producing gases or oils through pyroly­
sis or anaerobic digestion. Under the appropriate conditions, these alterna­
tives potentially can offer higher return on investment and lower costs than 
mass burning. 

When we examine the facts, it appears that RDF firing in a dedicated 
boiler is holding its market position in comparison with mass burning. In a 
recent review of specific mass burning and RDF systems in planning and pro­
curement, a judgement was made that in 1985 a total of about 37 full-scale 
systems would be In operation. (This does not include small scale systems 
such as modular starved-air combustion.) Of these 37 systems, 23 will use 
the RDF technology. Table I lists these RDF systems. The column on the left 
gives those processing solid waste in 1980. For those not operating as of 
this writing, we are, as we said, optimistic that they soon will reopen. On 
the right side are those additional RDF systems expected to be processing sol­
id waste in 1985. Despite what some may believe, RDF technology is now, and 
will continue to be a major part of this nation's resource recovery industry. 

PURPOSE OF THIS PAPER 

What this paper is to discuss is the question of selecting an option. 
In discussing this it addresses mainly the question of selecting across tech­
nologies: mass burning vs. RDF. The problem of selecting one RDF system vs. 
another is covered in general terms, but choosing one process train or one 
set of unit processes over another is not. There remains much conjecture 
about how many shredding or trommellng steps there should be and what design 
philosophy should be used. Very simply,' the system must be designed to ac­
complish its function: to prepare materials and a fuel to meet its intended 
market, and to achieve the reliability demanded of it. If it will do that it 
is an acceptable system. 


