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Mineralisation from carbon dioxide convective
dissolution in a packed bed Hele-Shaw reactor

Monday, 31 May 2021 19:00 (15 minutes)

Pilot projects to sequester CO2 in geologic formations as part of Carbon Capture and Sequestration (CCS) ef-
forts to mitigate anthropogenic climate change have obtained evidence of the mineralization of injected CO2.
Basalt aquifers like in CarbFix and the Wallula Basalt Pilot Project contain minerals like olivine which can
liberate ions to mineralize and deposit the carbonates as they themselves dissolve. Flow through experiments
in olivine show evidence for dual control of carbonation by reactive and transport processes [1] and the modi-
fication of the permeability of the host rock [2]. We have investigated the impact of porosity and permeability
changes on the spatiotemporal dynamics of mineralization of calcium carbonate formed from the convective
dissolution of carbon dioxide. We report our experimental study of convective dissolution of carbon dioxide
in a modified vertical Hele-Shaw cell where the carbon dioxide is dissolved into host solutions of different
concentrations of dissolved portlandite (Ca(OH)2) which reacts to form solid CaCO3. For the modification of
the cell, glass beads of different diameters were packed into the cell in order to vary the porosity and perme-
ability. We show that the precipitation front advances more slowly for the smaller beads as well as for the
higher concentrations of reactant.
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