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Scientists at PNNL used a novel combination of techniques to reveal how carbon
dioxide (CO2) injections that could reduce greenhouse gas emissions could
affect sulfate-reducing bacteria catalyzing a key biogeochemical process in the
deep subsurface. Ultimately, these findings offer an insight into the effects of
CO2 sequestration on indigenous microbial populations, and could lead to new
strategies for improving the success of CO2 sequestration, thereby helping to
reduce climate change.

A recent study used a novel combination of techniques to reveal how
carbon dioxide (CO2) injections—a process that could reduce
greenhouse gas emissions to the atmosphere—could affect sulfate-
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reducing bacteria that catalyze a key biogeochemical process in the deep
subsurface. Ultimately, these findings offer an insight into the effects of
CO2 sequestration on indigenous microbial populations, and could lead
to new strategies for improving the success of CO2 sequestration,
thereby helping to reduce climate change.

Combining novel high-pressure nuclear magnetic resonance
spectroscopy and transcriptomic measurements, researchers from The
Ohio State University and Pacific Northwest National Laboratory
(PNNL) tracked the response of a model sulfate-reducing bacterium,
Desulfovibrio vulgaris, to CO2 exposure under a range of pressures.

Their findings suggest geologic sequestration of CO2 may significantly
inhibit sulfate reduction in deep subsurface environments where this
metabolism is a key respiratory process. This effect may help limit
harmful subsurface processes such as sulfide-induced corrosion, mineral
precipitation, and injection-well blockage, thereby improving the overall
efficiency of CO2 sequestration.

"Although pressure itself had no negative effect on the health of the
microbes, some microbial activity was significantly impacted by CO2
exposure, even at relatively low pressures," said Dr. Michael Wilkins,
Ohio State University, who led the study while at PNNL. "In particular,
cell growth was limited and respiration ceased under all conditions of
pressurized CO2 exposure, which disrupted the integrity of the cell
membrane. However, the cells initially remained viable and continued to
transcribe genes at all CO2 pressures."

CO2 sequestration in deep subsurface environments has received
significant attention and investment as a way to reduce greenhouse gas
emissions to the atmosphere. However, relatively little is known about
the effect of CO2 on the microbial community in the deep
biosphere—the largest biosphere on earth.
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The research team's findings suggest CO2 injected in subsurface systems
likely acts as a driving force for shifts in microbial community structure,
which in turn could influence efficiency of the CO2 sequestration
process.

The study paves the way for future research aimed at further examining
mechanisms that inhibit the activity of microbial populations to improve
CO2 sequestration. Moreover, this work could be a foundation for
understanding how some indigenous microorganisms survive in
conditions of high pressure levels and CO2 in deep subsurface
environments.
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