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We have studied the role of non-reactive minerals on the localization of dissolution 
processes during CO2 rich brine fluid injection experiments. We used three types of rocks, 
one composed of 100% of calcite, the second one of 2/3 of calcite and 1/3 of quartz and the 
third one 2/3 of calcite, 10% of quartz and 20% of clays. We have shown that the dissolution 
process of calcite is more localized in the 100% of calcite than in the two others rocks 
samples. The more homogeneous dissolution in the two other samples is explained by the 
presence of quarts and clays which favor higher calcite dissolution rate and less localized 
reaction of calcite dissolution. 

In this study we compare the hydro-chemical response of three fractured reservoir rocks 
(limestone composed of 100 wt.% calcite, sandstone composed of 66 wt.% calcite, 28 wt.% 
quartz and 6 wt.% microcline and Marl composed of 70wt.% calcite, 10wt.% quartz and 
20wt.% clays) in contact with CO2-rich sulfate solutions.  Flow-through percolation 
experiments were performed using artificially fractured limestone, sandstone and marl cores 
and injecting a CO2-rich sulfate solution under a constant volumetric flow rate (from 0.2 to 
60 mL/h) at P = 150 bar and T = 60 °C.  Measurements of the pressure difference between 
the inlet and the outlet of the samples and of the aqueous chemistry enabled the 
determination of fracture permeability changes and net reaction rates. Additionally, X-ray 
computed microtomography (XCMT) was used to characterize changes in fracture volume 
induced by dissolution and precipitation processes.  

In all reacted cores an increase in fracture permeability and in fracture volume was always 
produced even when gypsum precipitation happened. The presence of inert silicate grains in 
sandstone samples favored the occurrence of largely distributed dissolution structures in 
contrast to localized dissolution in limestone samples, and it promoted greater dissolution 
and smaller precipitation in sandstone than in limestone experiments. In marl samples, 
major dissolution of calcite (S-free and S-rich solutions) and precipitation of gypsum (S-rich 
solution) contributed to the formation of an altered skeleton-like zone (mainly made up of 
unreacted clays) along the fracture walls. Dissolution patterns changed from face dissolution 
to wormhole formation and uniform dissolution with increasing flow rates.  

As a result, in sandstone reservoirs, the larger increase in fracture volume as well as the 
more extended distribution of the created volume would favor the CO2 storage capacity. The 



different distribution of created volume between limestone and sandstone experiments led 
to a different variation in fracture permeability. The progressive stepped permeability 
increase for sandstone would be preferred to the sharp permeability increase for limestone 
to minimize risks related to CO2 injection, favor capillary trapping and reduce energetic 
storage costs. In the Marl samples, permeability remained quite constant due to the 
presence of the clay skeleton like structure in the reaction zone at the fracture interface 
which maintained the initial fracture permeability.  


