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Geo-sequestration In deep saline aquifers
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Geo-mechanical Challenges while storing CO2
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Geomechanical processes and key technical issues associated with geological storage of CO, in

deep sedimentary formations (Rutqwist, J. 2012)
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Potential Leakage pathways while storing CO2

Acid brines may mobilise trace elements and organic
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Rock mass: Jointed/Fractured/Faulted

Should be modeled as Discontinuous medium for
fluid flow assessments for the most realistic approach

1 Realization of : m-sided cub ed by Herbert et
1991) t0 compute lent hydraul conductivity tensor
“averagely fractured” crystalline rock at the Stripa Mine in
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Rock mass modelled as equivalent continuous medium for
CO2 storage (reactive flow/chemo-poro-mechanical problem)
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Hydrological (fluid flow) behavior of fractures under stress/displacement
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Coupled Geo-Chemo-mechanical challenges while storing CO,

PhD Goals: Understanding the behavior of rockmass, and mainly fractures under exposure in CO,, aiming to
contribute scientifically in realistic Discrete Fracture Network models for CO2 underground sequestration
assessments.
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Research Questions
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Questions:
What might be the behavior of a reservoir, if we take into consideration
that flow might be done mainly through fractures?
What may be the ‘Liability zone’ for the contractor, and for monitoring?
What might be the reaction of reservoir after an earthquake?
What if observed faults that neglected due to distance, are now
accessible by CO, plume?

How Fractures

effect CO2 storage
and reservoir behavior?
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Tensile stress of fractures during Shear displacement

Indirect Tensile Strength test

Brazilian test
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Fig. 15. Effect of normal stress on asperity degradation of saw-tooth triangular joint
with the base angle of 15 degrees after 3 mm shear displacement (re ¢

interpretation of the references to colour in this figure
legend, the reader is referred to the web version of this article.)

Source: Bahaaddini et al (2013)
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Sampling area/ Material for study
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Impact on tensile strength —
Results/Findings

Sandstone Tensile Strength (ft) after exposure in
CO2+H20 solution (in situ)
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Analysis to reveal mechanical loss mechanism

SEM

Scanning electron microscope
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Back scattered electron image
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SEM image analysis

SEM image
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Mechanism responsible for Strength loss

Cracks on
surface

External/Surface
Deteriorated zone

Remaining
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rock volume
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(COz) oy + (HR0) = H,C04
CaC0; + HyCO3=Ca(HCO,),

Calcite dissolution
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Conclusions

- Tensile strength of Sandstone reach in Ca
reduces with time, after exposure in CO2-H20
solution (T:330C, P:7.5 MPa)

- Surface cracks broaden under exposure, leading
to surface deterioration.
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Future work

- We will study the effect of normal pressure on
fracture’s permeability, for the specific sandstone
presented.

- We will use all the findings to simulate the
behavior a fractured reservoir when injected with
Co2, with emphasis on CO2 migration.
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Opinion/Suggestion
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