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Experimental Setup

(a) Flow Cell Inside a CT Scanner. (b) Chalk Sample outside of Cell.
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Tracer Studies
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(a) Tracer front after 1 PVs of injection. (b) Tracer front after 1.7 PVs of injection.
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Chalk Porosity From CT Scans

* One of the strengths of in situ imaging is that it allows us to derive
spatial information about the sample.
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Chalk Porosity From CT Scans

* One of the strengths of in situ imaging is that it allows us to derive
spatial information about the sample.

e We want to examine the impact of injecting CO, on the porosity of chalk.
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Chalk Porosity From CT Scans

* One of the strengths of in situ imaging is that it allows us to derive
spatial information about the sample.

e We want to examine the impact of injecting CO, on the porosity of chalk.
e The spatial porosity of a chalk sample can be calculated using

p= CTwet — CTdry

Hwater — Hair
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Spatial Porosity — Case 1
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(a) Axial porosity of sample. ) L
(b) 3D image of porosity distribution.
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Spatial Porosity — Case 2
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Imaging Dissolution

® The previously shown chalk sample (case 2) was injected with HCI after
the water saturation.
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Imaging Dissolution

® The previously shown chalk sample (case 2) was injected with HCI after
the water saturation.

e We wanted to see how the injection affected porosity.
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Imaging Dissolution

® The previously shown chalk sample (case 2) was injected with HCI after
the water saturation.

e We wanted to see how the injection affected porosity.

e We explicitly wanted to test the dynamic capabilities of our setup and

therefore used a concentrated acid (0.005 mol/L or 2.3 pH) to promote
fast dissolution.
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Imaging Dissolution

® The previously shown chalk sample (case 2) was injected with HCI after
the water saturation.

e We wanted to see how the injection affected porosity.

e We explicitly wanted to test the dynamic capabilities of our setup and
therefore used a concentrated acid (0.005 mol/L or 2.3 pH) to promote
fast dissolution.

e We calculated the Péclet and Damkéhler numbers to be 1.32 x 102
and 4.7 (Gray et al., 2018).
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Dissolution of Sample #2

a) Chalk sample after b) Chalk sample after (c) Chalk sample after
89 95 PVs of injection. 91 .45 PVs of injection. 92.98 PVs of injection.
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Conclusion
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e Based on our current studies, we have shown that:
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e Based on our current studies, we have shown that:
® We can calculate the porosity of samples from CT scans.
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e Based on our current studies, we have shown that:

® We can calculate the porosity of samples from CT scans.
* We have sufficient temporal resolution to capture dynamic behaviour.
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e Based on our current studies, we have shown that:

® We can calculate the porosity of samples from CT scans.
* We have sufficient temporal resolution to capture dynamic behaviour.

e Future work will focus:
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e Based on our current studies, we have shown that:

® We can calculate the porosity of samples from CT scans.
* We have sufficient temporal resolution to capture dynamic behaviour.

e Future work will focus:
¢ Calculating the porosity of a vaccuum saturated sample.
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e Based on our current studies, we have shown that:

® We can calculate the porosity of samples from CT scans.
* We have sufficient temporal resolution to capture dynamic behaviour.

e Future work will focus:

¢ Calculating the porosity of a vaccuum saturated sample.
e Calculating the porosity after dissolution.
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Conclusion
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e Based on our current studies, we have shown that:

® We can calculate the porosity of samples from CT scans.

* We have sufficient temporal resolution to capture dynamic behaviour.
e Future work will focus:

¢ Calculating the porosity of a vaccuum saturated sample.

e Calculating the porosity after dissolution.
® Injecting COs.
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Bonus Slides
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Compaction Experiment
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(a) Axial pressure on sample. (b) 3D image of fractured core.
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