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Szolnok Formation as a potential carbon dioxide reservoir – petrography and geochemical modeling

One of our serious environmental problems is the global climate change and its impact on the Earth ecosystems. Therefore, mitigation of anthropogenic greenhouse gas, most importantly CO2, emission is one of the main challenges of humanity. The long-term solution of this global problem would be a radical transformation of the energy sector and changeover to renewable energy sources. In the transition period, carbon capture and geological storage (CCS) is considered to be an efficient technology in eliminating carbon-dioxide at large, stationary carbon-emitting industrial sources.
To ensure the long-term stability of the geologically trapped CO2, behavior of the CO2 - reservoir rock - pore water system should be predictable on geological timescales. For this reason, it is essentially to know precisely the reservoir mineralogy, the pore water composition, the pressure and temperature, as well as the physical properties of the reservoir rock. For estimation of the potential reactions three main methods are available: 1) laboratory experiments, 2) study of natural CO2 occurrences and 3) geochemical modelling. To obtain a realistic picture about the geochemical behavior of the potential CO2 storage system in Hungary, I developed equilibrium and batch kinetic geochemical models using measured pore water composition and an average mineral composition of the possible reservoir rocks, called Szolnok Sandstone Formation. In the present work particular attention was given to the reservoir mineralogy because the mineral composition of the reservoir rocks may significantly affect the geochemical changes are taking place as the effect of injected CO2. The results of the models suggest the precipitation of a new mineral phase called dawsonite, NaAlCO3(OH)2, as the effect of CO2. Furthermore, the models indicate that the formation of dawsonite is related to the dissolution of albite (NaAlSi3O8). This newly formed mineral phase consume significant amount of CO2 in solid phase, therefore promote the safe storage.
 



