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Prior Scienta
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Fig. M.formicicum serum bottle

Fig. Microfluidic setup
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Experiment: M.formicicum_2022 gp_ PETROLEUM.

Response summary
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Biomass and permeability evolution QP_ ENGINEERING

Single-phase flow
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sim. permeability, kg, [D]

Experimental data and simulation results

Single-phase flow
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Fig. Segmented view of Experiment 2 (60h record a‘ 4h capture)
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Way forward

OO0
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REV dependencies
Reasons for offset between numerical and
experimental results 2 improvement of
sim. methods
Evaluation of two-phase experiments 2>
* Effective gas permeability, f(t)
*  Growth characteristics
Evaluation of reactive system 2>
* Gas chromatography
*  Controlling parameters (Pe, Da)
Impact of velocity and shear rates
Multiscale experiments — rock samples 2>
* Link to associated research
lteration towards injectivity, conversion, and
storage shortcomings
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Phase 1.

Static growth rate and methane evolution rate determination
Microbes maturitv before iniection (ootical densitv)

4H,(g) + CO,(g) —» CH4(g) + 2H,0(l) - AHY% = —253 k]/molm 7
4

Micromodel saturation with bacterial suspension

Multi-rate k [exp]
HM in GeoDict [sim]

Permeability evolution[sim]

Time laps-Imaging

porosity reduction[exp|sim]
« biomass increase [exp|sim]
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Phase 2.

Micromodel pressurization
Substrate in pressure equilibrium
» Drainage by liquid phase suction
« Vindum-Pump at constant pressure
operation
- Saturation determination after Bt (Swir)
« Critical Nc for desaturation of wetting phase
* Imbibition
« Residual gas saturation as f(Nc)
- Displacement/dissolution of substrate

- Gas trapping by snap-off (diffusive
dissolution as f (Nc,p)
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Time development of hydraulic properties (_jFEEﬁLE‘.:’ELE#.ﬂG
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Biomass and nutrient gas interaction
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Fig. Segmented view of Experiment 1 (48h record)
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Materials and samples

-wide range pressure applications-
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