Mineral storage of CO, in basalt
— the CarbFix project
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A general representation of the evolution of trapping mechanisms
over time. Actual trapping mechanism and evolution vary from site

to site
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THE CARBFIX STORAGE SITE
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Mineral storage of CO,
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Fig. 12. Spatial distribution of saturation indices in the pre-injection deep groundwaters for several primary and secondary phases (circles) and those predicted in HN-2
during gas equilibration calculations. The white and gray squares correspond to calculations performed using aqueous fluids equilibrated with pure CO; and COz-H25-H3
gas mixture equilibrated fluid, respectively, at 25 bars of pressure and 25°C: (a) Calcite, (b) Dolomite, (c) Fe—Mg Carbonate, (d) Ca-Chabazite, (e) Mesolite, () Ca-Stilbite, (g)
Ca-Montmorillonite, (h) Basaltic glass (leached BG layer). (i) Spatial distribution of the wells and groundwater flow direction shown on this areal photograph.
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Divalent cations concentration in mole/kg

rock in the target zone
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Dissolution and precipitation

Dissolution reactions:

COz(g) + HZO = HZCO3

H,CO, = HCO; + H*

Basaltic Glass + xH* — Mg?* + Ca++ Fe?++ ......
Mg,SiO, + 4H* —  2Mg** + 2H,0 + SiO,(aq)
Forsterite

MgCaSi,O, + 4H* —  Mg? + Ca® + 2H,0 + 2Si0O,(aq)
Diopside

CaAl,Si,Og + 8H* —  Ca?* +2APF+ + 2Si0,(aq) + 4H,0
Ca-plagioclase

Precipitation reactions:

(Fe,Ca,Mg)>* + CO, + H,O — (Fe,Ca,Mg)CO; + 2H*

siderite, calcite, magnesite, ankerite, ankerite-dolomite.......
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Dissolution rates of the basaltic minerals and glasses are pH
dependent. The release of divalent cations will vary with pH
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Ca release rates divided by the sum of the release rates of
the major divalent cations from crystalline basalt versus pH at the indicated

temperatures.
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A general representation of the evolution of trapping mechanisms
over time. Actual trapping mechanism and evolution vary from site

to site
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About 100 kg CO,/m3, is stored over 500 m depth interval in the high-
temperature geothermal systems in Iceland (Wise et al. 2008). The systems
are located within the rift zone of Iceland where the rocks are young and still
porous and normal faults are common. If this number is extended over about
1% of Iceland, 1000 km?, about 50 Gt CO,, (13.6 CtC) could be stored in
carbonates at 500-1000 m depth within the rift zone of Iceland.






Ocean ridges are mostly made of reactive
basalt (MORB) and about 10% of the
continents are covered with basalt.

At the ocean ridges there is unlimited water |
source that can be used for solubility
trapping during injection




