Using inherent geochemical fingerprints to
verify the security of COstorage
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Geological Analogues
Natural CQreservoirs that have interacted with @n geological timescales
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Clean coal and sparkling water

Werner Aeschbach-Hertig

Subsurface storage of carbon dioxide is a major option for mitigating
climate change. On one account, much of the gas sequestered in this way
would end up as carbonic acid in the pore waters of the host rock.
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Controls on CO, storage security in natural
reservoirs and implications for CO, storage
site selection
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Natural CQ reservoirs on Earth
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The role of tracers
A Method of detection for the unplanned migration of CO
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5.5 Application of Noble Gases

The Noble Gases

as Geochemical Tracers
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Inherent Tracer Fingerprints |n Captured CO
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Fingerprinting CG»?
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What Is the fingerprint of captured CO

" Noble gases
Process
Purification
Geological
Feedstock Storage _<BEIm
A What is the inherent tracer fingerprint of captured CO i,

and what controls it?
A Will it be retained during transport?

A WiII it be a useful subsurface tracer?
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Predicting fingerprints of captured CO

Shallow and Surface Baseline:

What is the fingerprint of captured CO,?...
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Expected fingerprints from differenfeedstocks
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Captured CQOsamples collected from:

Agrium Fertiliser Plant
(steam gethane reforming)
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Results- 1 13C

5"C %o V-PDB
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A All exhibit low concentrations, with small radiogenic He component

Concentration normalised to air
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Are fingerprints retained after transport?
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Are fingerprints retained after storage?

Raseline
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Are fingerprints retained after storage?
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Conclusions

What is the inherent fingerprint of captured £&what controls it?
-1 gAff 0S feedsiodk Ay p Iz 27

- 1180 similarto atmospheric Qfor combustion derived Cut
Influenced by combustion and capture efficiency

- Noble gas concentrations are ldwt eIementabundances and
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Will it be a useful subsurface tracerfes but with caveats

- Stable isotopes can fractionased can beoverprinted by natural CO
- Radiogenic noble gas fingerprint from reservoir will be inherited by

Get rights and content

@A~ THE UNIVERSITY of EDINBURGH
= School of GeoSciences

Stuart Gilfillan@ed.ac.uk



What does one of the world's leakiest GGtorage sites tell us
about longterm CQ storage security?
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Evidence of migration of CQo surface
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*He/*He (RIR,)

Natural CQ migration identified using noble gases
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St Johns Dome field structural setting
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Travertines indicate reservoir retained more G past
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