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Objective

The management of anthropogenic CO2 will be one of the main challenges of this
century given the dramatic impact of greenhouse gases on our living environment. A
fascinating strategy to restore the advantages of stored CO2 as a raw material would
be to consider a slow biological upgrading process of CO2 in deep geological
formations.
Significantly, the recent development of microfluidic tools to study pore-scale
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phenomena under high pressure, opens new avenues to investigate such strategies.
Thus, the strategic objective of this project is to develop and to use “Biological
Geological Laboratories on a Chip - BioGLoCs” mimicking reservoir conditions in
order to gain greater understanding in the mechanisms associated with the
biogeological conversion process of CO2 to methane in CGS environment at pore
scale.
The specific objectives are: (1) to determine the experimental conditions for the
development of competent micro-organisms (methanogens) and to establish the
methane production rates depending on the operating parameters, (2) to evaluate the
feasibility of a H2 in situ production strategy (required to sustain the methanogenesis
process), (3) to investigate the full bioconversion process in 2D and 3D, (4) to
demonstrate the process scaling from pore scale to liter scale and (5) to evaluate the
overall process performance.
This multidisciplinary project gathering expertise in chemical engineering and
geomicrobiology will be the first ever use of microfluidics approaches to investigate a
biogeological transformation taking into account the thermo-hydro-bio-chemical
processes. It will result in the identification of efficient geomicrobiological methods
and materials to accelerate the CO2 to methane biogeoconversion process. New
generic lab scale tools will be also made available for investigating geological-related
topics (enhanced oil recovery, deep geothermal energy, bioremediation of
groundwater, shale gas recovery).
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