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Purpose of the specialty conference on Co-utilization of Domestic Fuels (CDF)

There are few problems of modern society more important than finding the fuels needed to sustain the society and using them without destroying a livable environment. CDF affords near term opportunities to mitigate significant energy, environmental and economic (EEE) problems.  The purpose of the CDF conference was to examine in depth the EEE benefits of blending available domestic fuels: coal, natural gas, biomass (wood, agricultural residues, MSW, biosolids, etc.) and other opportunity fuels in eco-friendly thermo-chemical reactors for electrical generation, waste disposal and for production of gaseous fuels, liquid fuels and chemicals. This first of its kind specialty conference avoided topics not relevant to CDF or covered by mainline professional societies or conferences.  Fifty scientists, engineers and economists, who have examined fuel co-utilization, presented their results with the goals of developing and publishing an EEE road map for thermal CDF that will help consolidate recent CDF advances and guide future world wide CDF efforts. We hoped to build CDF-EEE bridges between the fuel sectors, academia and industry, engineering and agriculture, environmentalists and energy suppliers and between all nations. 

The CDF conference was organized in response to national and worldwide concerns about environmental problems, particularly greenhouse gas emissions; energy problems, particularly over-dependence on imported petroleum and related economic problems such as trade deficits due to energy imports. Since shortage of domestic petroleum and heavy use pose major immediate EEE problem to the United States and many other countries the conference focused on research and development on technologies that use combinations of the alternate fuels: coal, natural gas, and biomass. Most of the presentations covered coal - biomass CDF technologies.  However, CDF technologies under development for co-use of natural gas and coal, natural gas and biomass, natural gas and coal,  MSW and biosolids and other CDF R&D were also presented.


With the industrial age coal increasingly replaced wood as the solid fuel used to power industry and transportation.  Petroleum took over in the transportation sector in the 20th century but coal remains the predominant source of energy for electrical generation.  Returning to the use of biomass has received considerable attention since the oil crises of 1973 and a large literature is available on this topic.  Distributed with the conference material at registration were: 1) A book of abstracts, 2) an International Energy Agency  report on “Prospects for co-utilization of coal with other fuels –GHG emission reduction". 3) A CD of "An Assessment of Renewable Electric Generating Technologies for Florida" by the  Florida Public Services Commission and the Florida Department of Environmental Regulation prepared at the direction of the 2002 Florida Legislature. 4) A paper “A Green Alliance of Biomass and Coal (GABC)” by the author presented to the National Coal Council in May 2002. All four documents point to biomass as the renewable with the greatest near term potential for mitigating EEE problems. Biomass is any cellulosic solid formed by solar energy induced photosynthesis of carbon dioxide from the air (nature’s sequestration!) and water from the soil. Thus thermo-chemical extraction of energy from biomass simply completes a CO2 neutral cycle of reactions 

sequestering of CO2 by solar photosynthesis of biomass


biomass to heat 
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Sponsors


1) United States Department of Energy

2) Mick A. Naulin Foundation

3) College of Engineering, University of Florida

4) Division of Sponsored Research, University of Florida

5) Public Utility Research Center, University of Florida

6) School of Forest Resources and Conservation, 

7) Florida Agricultural Experiment Station

8) National Rural Electric Cooperative Association

9) Triangle Consulting Group

10) Science and Technology Corporation

11) Green Liquids and Gas Technologies

12) Fuel and Combustion Technology Division, ASME

13) Coal, Biomass and Alternative Fuels Committee, IGTI ASME

14) Florida Department of Agriculture & Consumer Services, Division of Forestry

15) International Association of  Science and Technology for Development   

Overview

Table  1 lists sources of biomass and other opportunity fuels available and underutilized in many countries. Table 2 list some problems in using these fuels in exclusive biomass systems.  Table 3 list typical properties of various coal ranks as well as peat, biomass and cellulose.  Table 4 list the mutual benefits of a GABC, an immediate form of CDF that can be expanded in the near term. 

Table 3: ASTM classification of coals by rank (for DASNF fuels) and peat, wood and cellulose





II.	What can Coal do for Biomass?


Make Opportunity fuels competitive


Lower capital cost of co-utilization (co-firing)


Foster use with turbine generators (co-gasifying)


Provide economic agricultural alternatives


Energy crops


Use of agricultural residues


Disposition of problem plant matter (Table1)


Overcome biomass-use problems (Table 2)


III. What GABC can do for the Globe?


Foster greening of planet earth


Lower CO2, pollution and toxic emission problems


Foster advanced environmental technologies


Foster phyto-remediation, phyto-mining


Facilitate economic recovery


Develop a biomass market and supply infrastructure


Foster biomass to liquid fuels chemicals


General development of fuel co-utilization


A sensible energy- environmental policy (SEEP).





Table 4: Benefits of “coal and biomass alliance”


What can Biomass do for Coal?


Co-firing Biomass with Coal


Lower CO2, SO2 and NOx emissions 


Foster renovation and ecofriendly use of coal facilities 


Foster IGCC, IG-cogen, CHP and chem factories.


Co-gasifying Biomass with Coal


Facilitate conversion to gases and liquids


Provide important environmental roles for coal 


Facilitate capture of toxics (mercury, arsenic…)


CO2  Sequestration, Nature's Way


Federal, state land reforestation, new parks


Interstate highway plantings	


Urban forestation (elms)


Wood buildings and carbon products	


Phytoremediation 


Remediate toxic sites		


Restoration of mined lands	


Foster phyto-mining


Development of practical solar energy technology. 





Table 2:  Problems with Biomass Utilization


Hard to feed and mechanically process.


Low energy density limit economic transport distances. 


Seasonal availability presents problems off-season. 


High moisture content of plant matter.   


Higher alkali metal content fosters ash melting. 


Difficulty of exploiting economy of scale.


Excluded from solar and windmill fraternities.


Excluded by ethanol fraternity


Not favored by environmentalists. 


Not favored by the coal industry.


Resource over-estimates by biomass advocates.


Does not compete cost-wise with coal or natural gas
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Table 1: Biomass and other Opportunity Fuels 


 Energy crops on underutilized or marginal lands.


 Agricultural residues 


 Forest understory and forestry residues.


 Infested trees, pine beetles, citrus canker, oak spore 


 Cellulosic components of municipal solid waste.


 Urban yard waste,


 Construction and deconstruction debris.


 Food processing waste.


 CCA and other treated wood.


 Biosolids (sewage sludge).


 Plants grown for phytoremediation of toxic sites.


 Algae, hydrilla, water plant-remediators


 Invasive species (melaluca in the Everglades), 


 Used Tires and waste plastics.














�
Ultimate Analysis�
Proximate Analysis�
Other properties�
�
Name�
C�
H�
O�
HHV�
VT�
FCCh�
Dens�
E/vol�
Reactivity�
H,OH Rad�
O-Rank   �
�
Anthracite�
94�
3�
3�
36�
7�
93�
1.6�
58�
1.5�
v. low�
3 –O�
�
Bituminous�
85�
5�
10�
35�
33�
67�
1.4�
49�
5�
low�
10 -O�
�
Sub Bitum�
75�
5�
20�
30�
51�
49�
1.2�
36�
16�
med�
20 -O�
�
Lignite�
70�
5�
25�
27�
58�
42�
1�
27�
50�
interm�
25 -O�
�
Peat�
60�
6�
34�
23�
69�
31�
0.8�
18�
150�
high�
34 -O�
�
Wood�
49�
7�
44�
18�
81�
19�
0.6�
11�
500�
v. high�
44 -O�
�
Cellulose�
44�
6�
50�
10�
88�
12�
0.4�
9�
1600�
v v.high�
50 –O�
�
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