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Abstract 
 
Isotopic studies have indicated that some coal beds produce methane of biogenic origin. Little is known, however, about the 
organisms, reactions, and intermediates involved in the process of biogenic methane formation from geopolymers like coal. 
Laboratory microcosms of coal and nutrients, some with an added microbial consortium (WBC-2) enriched from a modern wetland, 
were used to study the production of methane from coal. Subbituminous coal samples from the Wilcox Group (Zavala County, Texas) 
and the Fort Union Formation (Campell County, Wyoming), both known to produce biogenic methane in the field, released 56 and 16 
scf/ton of methane, respectively, in laboratory experiments with WBC-2 added. Generation of methane from coal involves a 
consortium of microorganisms that ferment complex organics to methanogenic substrates which are then converted to methane. 
Microbial biomass in the coals was low and methane generation was limited by methanogen growth, which did not always occur. 
When WBC-2 was added, organics released from the coal [predominantly long chain fatty acids (LCFAs) and alkanes] were degraded 
over about 70 days. Acetate accumulated initially, then decreased as methane was formed. WBC-2 also produced methane in coal-free 
treatments with organics, such as octadecanoic, hexadecanoic, benzoic, and vanillic acids, confirming that coal intermediates can be 
fermented to methane precursors. There was a shift in the WBC-2 microbial population grown in coal microcosms, indicating growth 
of some new dominant members specific to coal fermentation. Phylogenetic identification of community members in the coal 
incubations will be useful for understanding and manipulating in situ coalbed populations.  
 







Notes by Presenter: We studied 18 coals from Texas, Wyoming, Alaska and 
Pennsylvania and selected the 4 with the highest methane for more detailed study.



Notes by Presenter: This talk focuses on the process of converting coal to methane.
Notice that coal is a complex geopolymer composed primarily of polyaromatic
hydrocarbons with various functional groups.



Notes by Presenter: It takes a microbial consortium to generate methane from coal.



Notes by Presenter: It takes a microbial consortium to generate methane from coal.







Notes by Presenter: There must be something different between the microbial 
communities in these two bottles.
This gave us an opportunity to look at differences in the microbial community.



Notes by Presenter: Describe DNA profile







Notes by Presenter: Only 2 of the 18 coal samples studied exhibited endemic activity; 
endemic activity was difficult to predict or reproduce. By adding a culture with similar 
b h i bl t ifi b ttl f li t t l l t t t blbehavior we were able to sacrifice bottles from replicates to analyze solvent extractable 
organics, VFA and DNA.





Notes by Presenter: New environment selects new organisms.



Notes by Presenter: Drop in Geobacter is an artifact of the way % calculated.
We know that acetate is important intermediate.



Notes by Presenter: We did not measure H2, however …









Notes by Presenter: Long lag followed by vigorous growth.

















Notes by Presenter: Different selective pressures in different coals.
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