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Objective(s) of the Research Project:  New technology is needed to recover the rather 
sizable amount of energy that is inherent in Oklahoma domestic oil reservoirs.  A novel 
approach to this problem is the bioconversion of hydrocarbons entrained in marginally 
producing fields to methane gas as a cleaner-burning energy source.  Thus, this project is 
designed to evaluate the utility of using an anaerobic bacterial consortium capable of 
converting oil in petroliferous reservoirs to methane and carbon dioxide. We will 
evaluate the efficiency and rate of oil bioconversion to methane by a methanogenic oil-
degrading inoculum and delineate the tolerance of the organisms to select ecological 
variables.   

Progress Summary/ Accomplishments:  In the previous report, we described initial 
experiments performed with a methanogenic consortium that was able to produce high 
levels of methane when incubated with sandstone core material containing residual oil 
relative to core-free controls.  The inoculum appeared to grow in response to the trapped 
oil, was not mass transfer limited when incubated with core grains of various sizes, and 
incubations containing more core material produced more methane in proportional 
amounts.  These results suggested that it was the biodegradation of hydrocarbons by the 
consortium that was driving the observed methane production.  To test this hypothesis, 
we performed a time course experiment to monitor both the loss of hydrocarbons and 
concomitant methane production.  Hydrocarbons in the residual oil were quantified 
following the organic extraction of duplicate incubations.  Prior to extraction, a known 
quantity of a standard, C24D50, was added.  Extracts were analyzed by gas 
chromatography-mass spectrometry and the ratios of the integrated peak areas of n-
alkanes (ranging from C12 to C30) relative to that of the extraction standards were 
calculated. On this basis, we found that approximately 2/3 of the n-alkane fraction of the 
residual oil was depleted over the course of four months when the inoculum was added to 
the core material relative to sterile or uninoculated controls (Table 1).  The alkane loss 
indeed correlated with methane production (Figure 1).   

Currently, incubations for salt and temperature tolerance of the consortium have 



been established and nucleic acid-based analyses to determine the members of the 
consortium are ongoing and will be the focus of a future report.  
 
 
Table 1.  Loss of n-alkanes from methanogenic residual oil incubations over time. 
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Figure 1.  Methane produced during residual oil biodegradation by a methanogenic 
consortium. 
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under different conditions (i.e. salt concentrations, temperature) and monitor methane
production. Tools of molecular biology will be used to help identify the microorganism
present in the methanogenic inoculum.  Nutritional requirements for optimum methane 
productions will be determined. 
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