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Abstract 

Safe storage of CO2 in deep geological formations requires understanding the possible impacts of the presence of 

impurity gases in the injected CO2 stream. While mathematical models are necessary for predicting chemical 

interactions between impurities, brine and reservoir minerals; laboratory and field scale experiments are necessary 

to validate these models and obtain representative parameters. In this study, a single well push-pull test for injection 

of CO2 with two common impurity gases N2 and SO2 is to be performed at the CO2 injection pilot site Heletz [1]. 

A downhole fluid sampling system (a U-tube) is installed in the well in order to allow collecting samples at in-situ 

condition. Variations in pressure, temperature, pH, alkalinity, electrical conductivity and major ion concentrations 

will be monitored. The field data will be modelled with the reactive transport model TOUGHREACT [2]. As 

starting point, the kinetic parameters for the geochemical reactions are calibrated based on laboratory experiments 

on cores from the same site. The reactive transport simulations so-far predict acidification of brine followed by 

slow dissolution of carbonates and precipitation of pyrite and anhydrite leading to a net increase in porosity [3]. It 

is proposed that oxidation/disproportionation of SO2(aq) and carbonate dissolution as well as anhydrite/gypsum 

precipitation are kinetically controlled. Simulations indicate that the affected region by SO2 gas is limited to the 

vicinity of the injection well due to quick dissolution of SO2 in water. Therefore, an increase in concentration of 

major elements and a sharp pH decrease is expected for a limited volume around the well. Signatures of porosity 

enhancement and increases in injectivity, predicted by the preliminary models, will be investigated during the field 

test. Thus, the ability of the model in predicting the spatial distribution of the area affected by impurities will be 

examined by parameter variations, e.g. in-situ pH, electrical conductivity and major element concentrations.  
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