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Review of a decade of CCS progress(?)
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Carbon capture and storage
at the end of a lost decade
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Cumulative CO, stored to date
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CO, storage rates
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Continuous increase in
storage rates set to continue
until 2025

Lack of planned projects =
high degree of uncertainty
post 2025

Essential that more projects
are proposed and developed
ASAP due to the lengthy lead
times



Predicted future storage rates

Future storage rates subject to
considerable uncertainty

|EA estimates that 6,000 to
7,000 Mt of CO, needs to be
stored per year by 2050

If ALL planned projects go
ahead, then only ~306 MT of
will be stored per year by 2050

More projects urgently needed
if CCS targets are to be met
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Rates of solubility trapping

Quantification of solubility trapping in natural and engineered

Solubility trapping - CO, reservoirs
dissolution of CO, into
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Evolution of dissolution rate over time

Cumulative dissolved CO,
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Average dissolution rate (fraction CO,/year)

Fraction of CO, dissolved per year over time
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Combination of modelling studies and
analogues (Sleipner and Bravo Dome
natural CO, reservoir)

Areas of circles are scaled to the total
mass of CO, in each study

Dashed trend line is a log-log gradient for a
10 times reduction in dissolution rate with
a 10 times increase in storage time

Correlation implies that dissolution rate
decreases with increasing storage duration



Average dissolution rates

Linear time plot of average
dissolution rate

Non linear decline in dissolution
rates with increasing storage
duration

Indicates that initial rates are
rapid, followed by negligible
rates over geological time

Average dissolution rate (fraction CO,/year)

More natural analogue rates
needed — work in progress!
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Tracking mineralisation with C and O isotopes
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Data from pilot sampling in 2018

Calcite mineralisation in the 265°C
Carbfix2 reservoir will enrich 613C,,
and 6180, relative to initial values

Grey dashed line shows the
expected shift as a result of
mineralisation

These preliminary results show the
first direct evidence of
mineralisation of the injected CO,



CO, mineralisation experiments

i = Fluid sampling
' = Pressure valve

Y& = Xx-ray imaging
== =disconnection
apparatus

* Cylindrical aluminium flow-through vessel constructed
e Powder/rubble drill cuttings from Carbfix2 wells

* These will be imaged by CT scanning to identify how
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Summary

* CCSis proven at full-scale, with storage rates increasing until 2025
 However, more projects are urgently needed if IEA targets to be met

 Combination of modelling studies and analogues (Sleipner and Bravo
Dome natural CO, reservoir) shows that dissolution rates are high during
injection phase and decline rapidly

 More natural analogue studies needed to verify long-term models

* Preliminary results show the first direct evidence of mineralisation of the
injected CO, at CarbFix2 — further sampling undertaking in 2021

* Additional tracer analysis and flow through experiments underway
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