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Abstract 

 

Basalt provinces offer promising opportunities as geological carbon storage sites due to their high reactivity with CO2, leading to a significant 

capacity for rapid and permanent trapping, one of the main challenges which Carbon Capture and Storage (CCS) techniques need to address in 

order to become a viable tool for fighting GHG emissions on a large scale. Despite the topic being still relatively understudied, projects 

developed in Iceland and the USA have demonstrated in situ CO2 mineralization rates of up to 95% and 60%, respectively. In Brazil, basalts 

from the Serra Geral Formation present similar potential for carbon dioxide mineralization, highlighting a wide array of previously uncharted 

locations as suitable for CCS hubs. Such hubs could be of strategic importance in the national context, as the Serra Geral Formation overlaps 

with highly industrialized areas of the country, in which multiple major stationary emission sources are present. Laboratory experiments 

indicate that basaltic rocks from the Serra Geral Formation are able to rapidly mineralize up to 75% of the injected CO2 in a controlled 

environment, yet studies simulating rock-fluid interactions in large scale at reservoir conditions are still in a preliminary stage for basalt 

provinces. Therefore, numerical simulations reproducing real life conditions are of great importance as a next step in fostering further 

understanding on the viability of this CCS method. This study proposes a methodology to simulate CO2 rock-fluid interaction and trapping 

using the GEM software, developed by CMG. Results show most of the injected CO2 was trapped in a timespan compatible with industrial 

operations, most of which through carbonate precipitation. Mineralization rates were then compared with laboratory results, providing valuable 

insight into the key bottlenecks regarding integrated reservoir modelling for CO2 storage and mineralization. These findings provide significant 

motivation for further studies, which could lead the way to considerably reducing the carbon footprint of the Brazilian industrial and energy 

sectors. 


