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Methods and Materials QP_

Fig.M.formicicurserunbottle

Fig.Microfluidicsetup
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Experiment: M.formicicum_2022 gp_ PeTROLEUM.
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Biomassand permeability evolution QP_
Singlephaseflow
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Experimentaldata and simulation results d PE cerroizun.
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Offset correcteediscrepancy between experiment and simulation
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Way forward

C REV dependencies
C Reasons for offset between numerical and
experimental resul# improvement of
sim. methods
C Evaluation of twophase experiment#\
A Effective gas permeability, f(t)
A Growth characteristics
C Evaluation of reactive system
A Gas chromatography
A Controlling parameters (Pe, Da)
C Impact of velocity and shear rates
C Multiscale experimendisrock samples,
A Link to associated research
C Iterationtowardsinjectivityconversigrand
storageshortcomings
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Phase 1.

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

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

Micromodel saturation with bacterial suspension
A Multi-rate k expl
A HM inGeoDic{sim]
A Permeabilityevolutionsim]|
A Time lapdmaging
A porosity reductiongxp|sim]
A biomass increaseskp|sim]
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Phase 2.

Micromodel pressurization
Substrate in pressure equilibrium
A Drainageby liquid phase suction

A VindumPump at constant pressure
operation

A Saturation determination afteBt (Swir)
A Critical Nc for desaturation of wetting phase
A Imbibition
A Residual gas saturation as f(Nc)
A Displacement/dissolution of substrate

A Gas trapping by snagff (diffusive
dissolution as fNc,p
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Experimental pressure records

Single phase flow

Pc @Bt

v

Twaphase flow

.

ultirate k

0O 24 48 72 96
time [h]

21.05.2022=« Pagel3

1 1 ' 1 T !
120 144 168 192 216

ENGINEERING

d DEPARTMENT
PETROLEUM
| —

Single phase flow Twephase flow

2200 -
2000 —
1800 —
1600 —

1400 -

[

N

o

o
1

absolute_p [mbar]

1000 -
800 -

600 -

T T T T T T T T T T - T

T L B =l
0 24 48 72 96 120 144 168 192 216
time [h]

MONTAN

UNIVERSITAT



Timedevelopmentof hydraulicproperties QFE

Singlephaseflow
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Biomassand nutrient gasinteraction QFE
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