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Background and Objectives
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Bioremediation approach:

Aerobic X
Cometabolism




Objective: Primary Substrate Comparison
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Methods




Groundwater Microcosms:
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Analytical Methods

Gas chromatography (GC)

-=GC-ECD: chlorinated hydrocarbons
--GC-FID: isobutane, isobutene
--GC-MS with heated purge and trap: 1,4-dioxane




Modeling:
Michaelis-Menten/Monod and First-Order Kinetics
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Results
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21198 Bioaugmentation in Groundwater Microcosms
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21198 Bioaugmentation in Groundwater Microcosms
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ELW1 Bioaugmentation in Groundwater Microcosms
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ELW1 Bioaugmentation in Groundwater Microcosms

ELW1
Bioaugmentation
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Biostimulation in Groundwater Microcosms
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Biostimulation with Isobutane:
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Conclusions
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Further Consideration

Use of multiple primary substrates:

— Isobutene can be a primary substrate but can also be
cometabolized by isobutane-utilizing bacteria

— Inhibition, transformation toxicity potential
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Key Take Aways

Cometabolic transformations induced by growth on isobutane are
different than by growth on isobutene

Primary substrates induce similar cometabolic transformations by

different bacteria:
o Strain 21198 and isobutane-stimulated indigenous microbial community
o Strain ELW1 and isobutene-stimulated indigenous microbial community
o Kinetic parameter values were the same to model transformations in
bioaugmented and biostimulated microcosms

Cometabolic transformation of mixtures is complicated:

Inhibition interactions
Transformation toxicity
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