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At this point, commercial attention is largely focused on the application of
biotechnology to the production of health care and other high value products.
However, interest is growing in the use of biological processes to treat effluent
streams and restore contaminated water and soil. Bioprocessing also shows
promise to produce low cost fuels that can address mounting concerns about energy
security, international trade, urban air pollution, and global climate change. Chemi-
cals and materials can also be made by biologically-catalyzed reactions from
renewable feedstocks that are available domestically.

This Twelfth Symposium on Biotechnology for Fuels and Chemicals con-
tinues to provide an annual forum for researchers from industry, universities, and
government laboratories to exchange information on recent developments in
emerging bioprocessing technologies. As in the past, innovative processing con-
cepts are stressed that are in the early stages of development. The meeting began
with a session on Thermal, Chemical, and Biological Processing, followed by two
sessions on Applied Biological Research. Next, topics in Bioengineering Research
were presented, and a special session on Biotechnology, Bioengineering, and the
Solution of Environmental Problems concluded the Twelfth Symposium. Both
presentations and posters provided information exchange among meeting partici-
pants, and several discussion groups were organized to consider topics of interest
to the meeting participants.

Organizing Committee
Elias Greenbaum, Chairman, Oak Ridge National Laborafory
Charles E. Wyman, Cochairman, Solar Energy Research Institute
Helena L. Chum, Solar Energy Research Institute
Arthur E. Humphrey, Lehigh University
Donald L. Johnson, Grain Processing Corporation
Leonard Keay, LIS Department of Energy
Frank R. Landsberger, Alan Patricof Associates
Richard F. Moorer, US Department of Energy
Michael L. Shuler, Cornell University
E. James Whitehead, Badger Engineers, Inc.
Jonathan Woodward, Oak Ridge National Laboratory

i



iv Introduction

Session Chairpersons and Cochairpersons
Session 1: Thermal, Chemical, and Biological Processing
Alvin O. Converse, Dartmouth College
Robert J. Evans, Solar Energy Research Institute
Session 2: Applied Biological Research 1
Nancy W. Y. Ho, Purdue University
Karel Grohmann, Solzr Energy Research Institute
Session 3: Applied Biological Research 11
Stephen C. T. Lien, DOE Idaho Operations Office/
Idaho National Engineering Laboratory
Gerald Strandberg, Ouak Ridge Nafional Laboratory
Session 4: Bioengineering Research
Henry R. Bungay, Rensselaer Polytechnic Institute
Jack S. Watson, Oak Ridge National Laboratory
Session 5: Biotechnology, Bioengineering, and the Solution
of Environmental Problems
Jon R. Geiger, Olin Research Center
Duane A. Graves, International Technology Corporation
The submitted manuscript hasbeen authored by a contractorofthe USGovernment under
Contract No. DE-AC05-840R21400. Accordingly, the US Government retains a
nonexclusive, royalty-free license to publish or reproduce the published form of this con-
tribution, or allow others to do so, for US Government purposes. Oak Ridge National
Laboratory is managed by Martin Marietta Energy Systems, Inc., for the US Department of
Energy under Contract No. DE-AC05-840R21400. The Solar Energy Research Institute is
operated by Midwest Research Institute, Inc., for the US Department of Energy under
Contract No. DE-AC02-83CH10093.
References
1. "Proceedings of the First Symposium on Biotechnology in Energy Production and Con-
servation” (1978), Biotechnol. Bioeng. Symp. 8.
2. "Proceedings of the Second Symposium on Biotechnology in Energy Production and
Conservation” (1980), Bivtechnol. Bioeng. Symp. 10.
3. "Proceedings of the Third Symposium on Biotechnology in Energy Production and
Conservation” (1981), Biotechnol. Bioeng. Symp. 11.
4. "Proceedings of the Fourth Symposium on Biotechnology in Energy Production and
Conservation” (1982), Biotechnol. Biceng. Symp. 12.
5. "Proceedings of the Fifth Symposium on Biotechnology for Fuels and Chemicals” (1983),
Biotechnol. Bioeng. Symp. 13.
6. "Proceedings of the Sixth Symposium on Biotechnology for Fuels and Chemicals” (1984),
Biotechnol. Bioeng. Symp. 14.
7. "Proceedings of the Seventh Symposium on Biotechnology for Fuels and Chemicals”
(1985), Biotechnol. Biveng. Symp. 15.
8. "Proceedings of the Eighth Symposium on Biotechnology for Fuels and Chemicals” (1986),
Biotechnol. Bipeng. Symp. 17.
9. "Proceedings of the Ninth Symposium on Biotechnology for Fuels and Chemicals” (1987),
Appl. Biochem. Biotech. 17,18.
10."Proceedings of the Tenth Symposium on Biotechnology for Fuels and Chemicals” (1588),
Appl. Biochem. Biotech. 20,21.
11."Proceedings of the Eleventh Symposium on Biotechnology for Fuels and Chemicals”

(1990), Appl. Biochem. Biotech. 24,25.



