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INTRODUCTION RESULTS

Carbon Dioxide Capture and Storage (CCS) is considered one of the most direct
methods for removing CO, from the atmosphere. CCS involves Injecting BEEFORE
supercritical CO, (ScCO2) into deep geological formation, at depths below 800m,
such as deep saline aquifers that contain an anticline geological feature. ScCO2 is
buoyant, which raises potential and perceived risks of CO, leakage into overlying
aquifers or to the surface. A potential solution to this risk is mineral trapping of CO,,
which provides long lasting, thermodynamically stable, and environmentally safe
sequestration as carbonate minerals.

Geological Settings:
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Figure 4: Changes in Dissolved lon Concentrations during CO, — Water - Rock
Experimental Reactions. (Different lines show different rock sample depths.
Gubberamunda Sandstone = green and triangle, Hutton Sandstone = Purple and square.)
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« Various ions were released to water from mineral reactions (a selection are shown). Ca, Fe,
Mn concentrations subsequently decreased (Figure 4).
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* Five representative samples from each sandstone formation were collected at
different depths from the Heath 1 well (indicated in Figure 2).
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« XRD showed that both sandstones formations contain feldspars and basic _ — |
aluminosilicates, such as illite, anorthite, smectite and chlorite, which provide Figure 5: Water pH and Alkalinity Changes over Time. (Only shows the shallowest and
metal cations that could potentiallv react with CO.. for mineral trappin deepest samples from the Hutton and the Gubberamunda Sandstone. Time = 0 is the
) _ P y _ 2 e ppIng. carbonated water only. The pH is shown by lines and alkalinity is shown by bars.)
E.g. Anorthite CaAl,Si,O4 + H,O + 2H* = Si,Al,O(OH), kaolinite + Ca?*

Ca’* + CO,% = CaCO, calcite * Mineral reactions increased/buffered pH and alkalinity initially, later decreased (Figure 5).

 There is a lack of detailed information on the changes of these formations in the
context of potential geochemical reactivity.

CONCLUSIONS
METHODS

Mineral dissolution released Ca, Mg, Fe, Mn, Sr, etc available for mineral trapping, potentially

. . roducing calcite, dolomite, ankerite and siderite.
CO,-water-rock experimental reactions were conducted for two weeks. Water P J

samples were collected daily and rock samples before and after reaction were
collected for analysis. Carbonated water was refilled after sampling.
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Altered water chemistry, with pH ranging between 4.38 and 5.30 and decreasing alkalinity,
offering limited buffering capacity, making the pH more susceptible to fluctuations.

Toxic inorganic metal concentrations in experiments, such as Sb, As, Ba, Cd, Pb, Se and Ni,
mostly exceeded NHMRC Health Guideline Values for drinking water.

Water bath at 60°C : : : :
— Further geochemical modelling would be needed to upscale impacts to the aquifer where

dilution may negate or reduce water quality impacts.

Ground rock cuttings samples with Work on other wells and other Great Artesian Basin aquifers is ongoing.

carbonated water filled to the top
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